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FEDERAL REGISTER Published daily. Monday through Friday, 
(not published on Saturdays. Sundays, or on official holidays), 
by the Office of the Federal Register. National Archives and 
Records Administration. Washington. DC 20408. under the 
Federal Register Act (49 Stat 500, as amended; 44 U.S.C. CIl 
15) and the regulations of the Administrative Committee of the 
Federal Register (1 CFR Ch. I). Distribution is made only by the 
Superintendent of Documents. (J.S. Government Printing Office. 
Washington. DC 20402. 

The Federal Register provides a uniform system for making 
available to the public regulations and legal notices issued by 
Federal agencies. These include Presidential proclamations and 
Executive Orders and Federal agency documents having general 
applicability and legal effect documents required to be 
published by act of Congress and other Federal agency 
documents of public interest Documents are on file for public 
inspection in the Office of the Federal Register the day before 
they are published, unless earlier filing is requested by the 
issuing agency. 

The seal of the National Archives and Records Administration 
authenticates this issue of the Federal Register as the official 
serial publication established under the P^eral Register Act 44 
U.S.C 1507 provides that the contents of the Federal Register 
shall be judicially noticed. 

The Federal Register will be furnished by mail to subscribers 
for $340 per year in paper form: $195 per year in microfiche 
form: or $37,500 per year for the magnetic tape. Six>month 
subscriptions are also available at one^half the annual rate. Hie 
charge for individual copies in paper or microfiche form is $1.50 
for each issue, or $1.50 for each group of pages as actually 
bound, or $175.00 per magnetic tape. Remit check or money 
order, made payable to the Superintendent of Documents. Mail 
to: New Orders. Superintendent of Documents. P.O. Box 371954. 
Pittsburgh. PA 15250-7954. or charge to your GPO Deposit 
Account or VISA or Mastercard. 

There are no restrictions on the rcpublication of material 
appearing in the Federal Register. 

How To Cite This Publicatioo: Use the volume number and the 
page number. Example: 57 FR 12345. 



THE FEDERAL REGISTER 

WHAT IT IS AND HOW TO USE IT 

FOR: 

Any person who uses the Federal Register and Code of 
Federal Regulations. 

WHO: 

The Office of the Federal Register. 

WHAT: 

Free public briefings (approximately 3 hours) to present: 

1. The regulatory process, with a focus on the Federal 

Register system and the public's role in the development 
of regulaUons. 

2. The relationship between the Federal Register and 

Code of Federal Regulations. 

3. The important elements of typical Federal Register 
documents. 

4 . An introduction to the finding aids of the FR/CKR 
system. 

WHY: 

To provide the public with access to information necessary 
to research Federal agency regulations which directly affect 
them. There will be no discussion of specific agency 
regulations. 


CHICAGO, IL 

WHEN: (une 16: 9:00 a.m. 

WHERE: Room 328 

Ralph H. Metcalfe Federal Building 

77 W. Jackson 

Chicago. IL 

RESERVATIONS: Call the Federal Information Center. 
1-800-368-2998 


SUBSCRiniONS AND COPIES 


PUBUC 

Subscriptions: 

Paper or fiche 
Magnetic tapes 

Problems with public subscriptions 

Single copies/back copies: 

Paper or fiche 
Magnetic tapes 

Problems with public single copies 

FEDERAL AGENCIES 

Subscriptions: 

Paper or fiche 
Magnetic tapes 

Problems with Federal agency subscriptions 


202-783-^238 

512-2235 

512-2303 


783-3238 

512-2235 

512-2457 


523^5240 
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For other telephone numbert, tee the Reeder Aide eectioo 
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Federal Register 

Vol. 57, Na 114 

Friday, June 12, 1992 

Presidential Documents 

Title 3— 

Proclamation 6444 of June 10, 1992 

The President 

Flag Day and National Flag Week, 1992 


By the President of the United States of America 

A Proclamation 

“I have seen the glories of art and architecture,'* said Senator George Frisbie 
Hoar over a century ago, • . and the full moon rise over Mont Blanc; but the 
fairest vision on which these eyes ever looked was the flag of my country in a 
foreign land." As the great emblem of the United States, the Stars and Stripes 
has symbolized freedom and security to millions of people around the world. 
To the U.S. citizen abroad, Old Glory has offered comfort €md reassurance, 
calling to mind the love of liberty that unites all Americans, wherever we may 
be. To the service member standing watch at some distant, lonely post, the 
flag has recalled the pride and support of our Nation—as well as the example 
of earlier patriots who likewise labored and sacrificed in the defense of 
liberty. While the flag has inspired deeper feelings of patriotism and duty 
among generations of Americans, it has also moved the hearts of countless 
other peoples, who have seen in its bright hues and gentle folds the shining 
promise of freedom—and the character of a Nation whose might and strength 
have been devoted to the service of justice and humanity. 

Generations of American children have learned to show respect for the flag by 
reciting the Pledge of Allegiance, which is 100 years old this year. As we 
celebrate the centennial of this simple yet stirring promise, we know that it is 
much, much more than a mnemonic verse for school boys and girls. Rather, It 
is—as its author, Francis Bellamy, had hoped it would be—an ageless creed 
that embodies "the fundamental idea of patriotic citizenship, comprehending 
in broadest lines the spirit of our history and the deepest aim of our National 
life." When we recite the Pledge and promise our allegiance to this "one 
Nation, under God, indivisible, with liberty and justice for all," we reaffirm 
both the unity of our people and what President Eisenhower aptly described 
as "the transcendence of religious faith in America’s heritage and future." As 
the Pledge of Allegiance states so eloquently, we Americans believe in 
Almighty God, the Source of all life and liberty; we believe in the inherent and 
unalienable rights and dignity of each human being; and we believe in equal 
opportunity, as well as equal protection of the law, for every citizen. Those are 
the convictions embodied by our flag, and those are the convictions that must 
ever be our guide, our hope, and our example to the world. 

To commemorate the adoption of our flag, the Congress, by a joint resolution 
approved August 3,1949 (63 Stat. 492), designated June 14 of each year as Flag 
Day. The Congress also requested the President, by joint resolution approved 
June 9, 1966 (80 Stat. 194), to issue annually a proclamation designating the 
week in which June 14 occurs as National Flag Week. 
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NOW, THEREFORE. I, GEORGE BUSH. President of the United States of 
America, do hereby proclaim June 14. 1992, as Flag Day and the week 
beginning June 14. 1992. as NaUonal Flag Week. I direct the appropriate 
officials of the government to display the flag of the United States 
government buildings during that week. I urge all Americans to observe Flag 
Day, June 14, and Flag Week by flying the Stars and Stripes from their homes 
and other suitable places. 

I also urge the American people to celebrate those days from Flag Day through 
Independence Day, also set aside by the Congress (89 Stat. 211) as a time to 
honor America, by having public gatherings and activities at which mey can 
honor our country in an appropriate manner, including publicly reciting the 
Pledge of Allegiance. On June 14, communities across the United States vrill 
join in a special "Pause for the Pledge of Allegiance” program in honor of the 
100th anniversary of this tribute to our flag. 

IN WITNESS WHEREOF, I have hereunto set my hand this tenth day of June, 
in the year of our Lord nineteen hundred and ninety-two, and of the Independ¬ 
ence of the United States of America the two himdred and sixteenth. 


[FR Doc. 92-14077 
Filed e-11-02; 10:29 am) 
BiUing code 319S-01-M 
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TOs section of the FEDERAL REGISTER 
contains reguiatofy documents having 
general applicabiiity and legal effect, most 
of which are key^ to and codified in 
the Code of Federal Regulations, which is 
published under 50 titles pursuant to 44 
U.S.C. 1510. 

The Code of Federal Regulations is sold 
by the SuperinterKlent of OocumerYts. 
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first FEDERAL REGISTER issue of each 


RESOLUTION TRUST CORPORATION 
12 CFR Part 1609 

Interim Statement of Policy on Lower 
Income Occupancy Requirements for 
Bulk Sales In the MultHamlly 
Affordable Housing Disposition 
Program 

agency: Resolution Trust Corporation. 
ACTION: Interim statement of policy, 

" summary: The Resolution Trust 
Corporation (Corporation) has adopted 
an interim policy statement concerning 
properties marketed under the 
Affordable Housing Disposition 
Program. Under this interim policy 
statemenL when more than one 
multifamily property is purchased from 
the Corporation as part of the same 
negotiation, the Corporation will require 
that not less than 15 percent of the 
dwelling units in each separate property 
purchased be made available to low- or 
very-low income individuals. 

On May 6,1992 (57 FR 19500) the 
Corporation published an Interim Final 
Rule (12 CFR part 1609) concerning the 
Affordable Housing Disposition Program 
and has requested public comments. 
DATES: This interim policy statement 
affects multifamily property marketed 
under the Affordable Housing 
Disposition Program for which the 
Corporation; (1) Issues a Notice of 
Marketing Peri^ pursuant to 12 CFR 
1609.7(b) on or after June 2,199Z or (2) 
issues a Notice of Marketing Period 
pursuant to RTC Circular 10150.11 on or 
after June 2.1992. 

Comments must be received by July 
13,1992. 

ADDRESSES: Written comments 
regarding this Interim policy statement 
should be addressed to John M. Buckley. 
Jr., Secretary, Resolution Trust 
Corporation, 80117th Street. NW., 
Washington, DC 20434-0001. Comments 


may be hand delivered to room 321 on 
business days between 9 ajn. and 5 p.m. 
Comments may also be inspected in the 
Public Reading Room, 60117th Street, 
NW., between 9 a.m. and 5 p.m. on 
business days. Phone number (202) 416- 
6040: FAX (202) 416-4753. 

FOR FURTHER INFORMATION CONTACT: 
Stephen S. Allen, Director, Affordable 
Housing Disposition Program, (202) 416- 
7348, or Barry R. Wides, Financing 
Coordinator. Affordable Housing 
Disposition Program, (202) 416-7138. 
(These are not toll-free numbers.) 
SUPPLEMENTARY INFORMATION: 

1. Purpose 

To establish a policy concerning the 
application of RTC's lower-income 
occupancy requirements for multifamily 
properties sold in bulk under the 
Affordable Housing Disposition Program 
as part of the same negotiation. 

2. Scope and Applicability 

This policy addresses application of 
certain proc^ures established In 
accordance with the affordable housing 
provisions of section 2lA(c) of the 
Federal Home Loan Bank Act as 
amended by section 501 of the Financial 
Institutions Reform, Recovery, and 
Enforcement Act of 1989 (FIRREA) (12 
U.S.C 1441a). 

3. Background 

Under the Affordable Housing 
Disposition (AHD) Program, as 
described in 12 CFR 1609, published in 
the Federal Register on May 6,1992 (57 
FR 19500), not less than 35 percent of all 
dwelling units purchased by a qualifying 
multifamily purchaser in a single 
transaction shall be made available for 
occupancy by and be maintained 
affordable for, lower-income families 
during the remaining useful life of the 
property in which the units are located, 
provided not less than 20 percent of all 
units shall be made available for 
occupancy by, and be maintained 
affordable for, very low-income families 
during the remaining useful life of such 
property. If an eligible multifamily 
purchaser, buys more than one eligible 
multifamily property as part of the same 
negotiation, the purchaser may meet the 
lower-income occupancy requirements 
'In the aggregate.** For example, if 1,000 
units in 10 properties (each with 100 
units) were sold as part of the same 
negotiation with a single purchaser, the 


purchaser could place deed restrictions 
on as few as four of the buildings (350 
units), leaving the remaining six 
buildings free of lower-income 
occupancy restrictions. 

Administration of the ‘‘aggregation** 
provision in this manner has raised 
questions regarding the consistency of 
this approach with the statutory 
mandate that the RTC conduct 
operations in a manner which 
‘‘maximizes the preservation of the 
availability and aBordability of 
residential real property for low- and 
moderate-income individuals.** if only a 
portion of the properties which are 
marketed through the AHD Program are 
actually subject to deed restrictions, 
then fewer properties are made 
available at restricted rents to low- 
income individuals. RTC believes that 
the goals of the AHD Program are better 
served by requiring that at least 15 
percent of the units in each property 
marketed under the Program be made 
available to low- or very low-income 
individuals consistent with RTC*8 
statutory mandate. Beyond this 
minimum, bulk purchasers are given 
maximum flexibility to meet the 
requirements “in the aggregate.** 

4. Policy and Guidelines 

If a qualifying multifamily purchaser 
buys more than one Eligible Multifamily 
Property as part of the same negotiation, 
the lower-income occupancy 
requirements established in 12 CFR 
1609.2(o)(l) (and the additional lower- 
income occupancy restrictions 
committed to pursuant to 12 CFR 
1609.7(b)(9)) shall apply in the aggregate 
to the properties so purchased, provided 
that not less than 15 percent of the 
dwelling units in each separate property 
purchased shall be made available for 
occupancy by and maintained 
affordable (at rent levels established in 
12 CFR 1609.7(b)(4)) for either very low- 
income or lower-income families for the 
remaining useful life of the property in 
which the units are located. 

Dated at Washington. DC. this 8th day of 
June199Z 

Resolution Trust Corporation. 

Jobo M. Buckley, Jr., 

Secretary. 

|FR Doc. 92-13609 Filed 6-11-92; 8:45 am| 
BIU.IMO CODE 67t4-SMS 
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DEPARTMENT OF TRANSPORTATION 
Federal Aviation Administration 
14 CFR Part 39 

(Docket No. 91-CE-95-AD; Amendment 39> 
8274; AO 92-13-04] 

Airworthiness Directives; Piper Models 
PA-23-150 and PA-23-160 Airplanes 

agency: Federal Aviation 
Administration. DOT. 
action: Final rule. 

summahy: This amendment supersedes 
Airworthiness Directive (AD) 90-23-18. 
which required new preflight fuel 
system drainage procedures and fuel 
system modifications on certain Piper 
PA-23 series airplanes until its 
effectiveness was suspended on 
December 13,1990. The Federal 
Aviation Administration (FAA) has 
since determined that the preflight fuel 
system drainage procedures required by 
AD 90-23-10 on the Piper Models PA- 
23-150 and PA-23-160 airplanes are 
necessary if a new dual fuel drain has 
not been installed, but that the 
modifications should not be mandatory. 
The actions specified by this AD are 
intended to prevent rough engine 
operation or complete power 
interruption caused by water 
contamination in the fuel. 

DATES: Effective August 21,1992. The 
incorporation by reference of certain 
publications listed in the regulations is 
approved by the Director of the Federal 
Register as of August 21,1992. 
ADDRESSES: Service information that is 
applicable to this AD may be obtained 
from the Piper Aircraft Corporation, 
Customer ^rvices, 2926 Piper Drive. 
Vero Beach. Florida 32960. This 
information may also be examined at 
the FAA. Central Region. Office of the 
Assistant Chief Counsel, room 1558. 601 
E. 12th Street, Kansas City, Missouri 
64106. 

FOR FURTHER INFORMATION CONTACT*. 

Ms. Juanita Craft-Uoyd. Aerospace 
Engineer, Propulsion Branch. Atlanta 
Aircraft Certification Office. 1669 
Phoenix Parkway, suite 210C, Atlanta, 
Georgia 30349; Telephone (404) 991- 
3810. 

SUPPLEMENTARY INFORMATION: A 

proposal to amend Part 39 of the Federal 
Aviation Regulations to include an AD 
that is applicable to certain Piper 
Models PA-23-150 and PA-23-160 
airplanes that have not been modified 
by the installation of a dual fuel drain 
kit. part number 765-363. was published 
in the Federal Register on January 27, 
1992 (57 FR 3033). The action proposed 


retaining the preflight fuel draining 
procedures that were required by 
suspended AD 90-23-18, but would not 
include the fuel system modifications 
requirement that was part of that AD. 
The proposed action would supersede 
AD 90-23-18. 

Interested persons have been afforded 
an opportunity to participate in the 
making of this amendment. Due 
consideration has been given to the 18 
comments received. Fourteen of the 
commenters support the proposed rule. 
These commenters agree that the use of 
standard inspection and maintenance 
procedures as specified in the proposed 
AD would eliminate water-in-the-fuel 
problems on certain Piper PA-23 series 
airplanes. 

Two of the commenters propose the 
incorporation of airplane modifications 
to prevent or remove water in the fuel. 
These modifications are: 

• The installation of an inclinometer 
on the side of the airplane and putting 
the airplane in a 2-degree nose-down 
attitude position when checking for 
water in the fuel after refueling; and 

• The incorporation of a drain in the 
reservoir around the fuel cap to drain 
any water that collects in this area. 

• The other two commenters are 
against the proposed rule and feel that 
an airplane design improvement is 
required to prevent water-in-the-fuel 
problems. 

The FAA does not concur that a 
design improvement or the 
modifications referenced in the 
comments discussed above are 
necessary by this AD action in order to 
prevent water-in-the-fuel problems on 
certain Piper PA-23 series airplanes. 
Water can enter the fuel system on the 
affected airplanes through (1) 
condensation; (2) contaminated fuel; or 
(3) leaky fuel tank caps and door seals. 
The FAA has determined that (1) 
condensation is a small contributor to 
water-in-the-fuel problems and can be 
practically eliminated by promptly 
refilling all fuel tanks after each flight; 
(2) industry and federal controls on 
aviation fuels minimize the likelihood of 
contaminated fuel; and (3) the principal 
cause of water in the fuel for certain 
Piper PA-23 series airplanes is 
improperly sealed fuel filler caps and 
ineffective door seals. The problems 
with fuel filler caps and door seals are 
already addressed by AD 88-21-07 Rl 
for the affected airplanes. 

Based on an extensive analysis of all 
available information including the 
comments discussed above, the FAA 
has determined that the use of standard 
inspection and maintenance procedures 
as specified by the provisions of the 
proposed AD are adequate to prevent 


the water-in-the-fuel problems on 
certain Piper PA-23 series airplanes. 

The AD has not been changed as a 
result of the comments discussed above. 
The FAA has added a note that 
recommends precautions that could be 
taken in the event water exceeding one 
tablespoon is found in the fuel during 
the preflight draining procedures that 
are specified in Piper Service Bulletin 
No. 827A. dated November 4,1988. 
Additional fuel drainings are 
recommended after the wings are 
rocked, or the airplane has been put in a 
no8e-do%vn attitude. If water continues 
to be found, then drainage and 
inspection of the tanks is recommended. 

No comments were received on the 
FAA’s determination of the cost to the 
public. After careful review, the FAA 
has determined that air safety and the 
public Interest require the adoption of 
the rule as proposed except for the 
addition of the note discussed above 
and minor editorial corrections. The 
FAA has determined that the addition of 
the note and the minor corrections will 
not change the meaning of the AD nor 
add any additional burden upon the 
public than was already proposed. 

It is not feasible for the FAA to 
determine how many Piper Models PA- 
23-150 and PA-23-160 airplanes have 
been modified by the installation of a 
dual fuel drain kit. part number 765-363. 
The following cost information is based 
on none of the fleet having these kits 
installed. The FAA estimates that 1,107 
airplanes in the U.S. registry will be 
affected by the required AD, that it will 
take approximately .5 workhours (at the 
most) per airplane to incorporate the 
preflight draining procedures into the 
Owner Handbook and Pilots Operating 
Manual, and that the average labor rate 
is approximately $55 an hour. Based on 
these figures, the total cost impact of 
this AD on U.S. operators is estimated to 
be $30,442.50. 

The regulations adopted herein will 
not have substantial direct effects on the 
States, on the relationship between the 
national government and the States, or 
on the distribution of power and 
responsibilities among the various levels 
of government. Therefore, in accordance 
with Executive Order 12612, it is 
determined that this final rule does not 
have sufficient federalism implications 
to warrant the preparation of a 
Federalism Assessment. 

For the reasons discussed above, 1 
certify that this action (1) is not a “majoi 
rule’* under Executive Oi^er 12291; (2) is 
not a ’‘significant rule” under DOT 
Regulatory Policies and Procedures (44 
FR 11034, February 26.1979); and (3) will 
not have a significant economic impact. 
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positive or negative, on a substantial 
number of small entities under the 
criteria of the Regulatory Flexibility Act. 
A copy of the final evaluation prepared 
for this action is contained in the Rules 
Docket. A copy of it may be obtained by 
contacting the Rules Docket at the 
location provided under the caption 
'•ADDRESSES**. 

List of Subjects in 14 CFR Part 39 

Air transportation. Aircraft. Aviation 
safety. Incorporation by reference. 
Safety. 

Adoption of the Amendment 

Accordingly, pursuant to the authority 
delegated to me by the Administrator, 
the Federal Aviation Administration 
amends 14 CFR part 39 of the Federal 
Aviation Regulations as follows: 

PART 39—AIRWORTHINESS 
DIRECTIVES 

1 . The authority citation for Part 39 
continues to read as follows: 

Authority: 49 U.S.C. 1354(a). 1421 and 1423; 
49 U.S.C. 106(8); and 14 CFR 11.89. 

§ 39.13 [Amended] 

2. Section 39.13 is amended by 
removing AD 90-23-18, Amendment 39- 
6782 (55 FR 46787. November 7.1990). 
and adding the following new AD: 

92-13-04 Piper Aircraft Corporation: 

Amendment 39-8274: Docket No. 91-CE- 
95-AD. Supersedes AD 90-23-18, 
Amendment 39-6782. 

Applicability: Models PA-23-150 and PA- 
23-160 airplanes (serial numbers 23-1 through 
23-2046) that have not been modified by the 
installation of a dual fuel drain kit, part 
number 765-363, in accordance with the 
instructions in Part II of Piper Service Bulletin 
No. 827A. dated November 8.1988, 
certificated in any category. 

Compliance: Required within the next 180 
calendar days after the effective date of this 
AD. unless already accomplished. 

To prevent rough engine operation or 
complete power interruption caused by water 
contamination in the fuel, accomplish the 
following: 

(a) Incorporate paragraphs 1 through 5 of 
the Aircraft Systems Operating Instructions 
that are contained in Part I of Piper Service 
Bulletin (SB) No. 827A. dated November 4. 

1988, into the Owner Handbook and Pilots 
Operating Manual. 

Note 1: Paragraphs 6 and 7 of the Handling 
and Servicing instructions that are contained 
in Part I of Piper SB No. 827A. dated 
November 4.1988. are covered by AD 88-21- 
07 Rl. 

Note 2: If more than one tablespoon of 
water is found in the fuel during preflight 
draining procedures, then it is recommended 
that fuel draining procedures be repeated 
after the wings are rocked or the airplane has 
been put in a nose-down attitude. If water 
continues to be found, drainage and 
inspection of the fuel tanks is recommended. 


(b) Special flight permits may be issued in 
accordance with FAR 21.197 and 21.199 to 
operate the airplane to a location where the 
requirements of this AD can be 
accomplished. 

(c) An alternative method of compliance or 
adjustment of the compliance time that 
provides an equivalent level of safety may be 
approved by the Manageik Atlanto Aircraft 
Certification Office, 1669 Phoenix Parkway, 
Suite 210C. Atlanta. Georgia 30349. The 
request should be forwarded through an 
appropriate FAA Maintenance Inspector, 
who may add comments and then send it to 
the Manager. Atlanta Aircraft Certification 
Office. 

Note 3; Information concerning the 
existence of approved alternative methods of 
compliance with this AD, if any, may be 
obtained from the Atlanta Aircraft 
Certification Office. 

(d) The procedures required by this AD 
shall be done in accordance with Piper 
Service Bulletin No. 827A. dated November 4. 
1988. This incorporation by reference was 
approved by the Director of the Federal 
Register in accordance with 5 U.S.C. 552(a) 
and 1 CFR part 51. Copies may be obtained 
from the Piper Aircraft Corporation. 

Customer ^rvices. 2926 Piper Drive. Vero 
Beach, Florida 32960. Copies may be 
inspected at the FAA. Central Region. Office 
of the Assistant Chief Counsel, room 1558, 

601 E. 12th Street, Kansas City. Missouri, or 
at the Office of the Federal Register, 1100 L 
Street. NW.; room 8401. Washington, DC. 

(e) This amendment (39-8274) supersedes 
AD 90-23-18, Amendment 39-6782. 

(f) This amendment (39-8274) becomes 
effective on August 21.1992. 

Issued in Kansas City, Missouri, on June 3. 
1992. 

Gerald W. Pierce. 

Acting Manager, Small Airplane Directorate, 
Aircraft Certification Service. 

[FR Doc. 92-13829 Filed 6-11-92; 8:45 am) 
BILLING COOC 4S10-1S-M 


14 CFR Part 39 

[Docket No. 91-CE-89-AO; Amendment 39- 
8276; AD 92-13-06] 

Airworthiness Directives; Piper Models 
PA-46-310P and PA-46-350P 
Airplanes 

agency: Federal Aviation 
Administration. DOT. 
action: Finarl rule. 

summary: This amendment adopts a 
new airworthiness directive (AD) that is 
applicable to Piper Aircraft Corporation 
(Piper) Models PA-48-310P (Malibu) and 
PA-48-350P (Mirage) airplanes. This 
action requires inspection of the 
elevator trim cable guide tube to 
determine if it has been severed, and, if 
severed, installation of an elevator trim 
cable guide sleeve. Investigation of the 
trim system on one of the affected 
airplanes revealed a lockup of the trim 


tab system because the elevator trim 
cable guide tube was severed and the 
mismatched halves had jammed the trim 
cable tumbuckles. The actions specified 
by this AD are intended to prevent 
sudden pitch changes related to a 
jammed trim tab. which could result in 
loss of control of the airplane. 

DATES: Effective August 21,1992. The 
incorporation by reference of certain 
publications listed in the regulations is 
approved by the Director of the Federal 
Register as of August 21.1992. 

ADDRESSES: Service Information that is 
applicable to this AD may be obtained 
from the Piper Aircraft Corporation, 
Customer Services, 2926 Piper Drive, 
Vero Beach, Florida 32960. This 
information may also be examined at 
the Federal Aviation Administration 
(FAA), Central Region. Office of the 
Assistant Chief Counsel, room 1558, 601 
E. 12th Street. Kansas City, Missouri 
64106; or at the Office of the Federal 
Register, 1100 L Street NW., room 8401, 
Washington, DC, 

FOR FURTHER INFORMATION CONTACT: 

Mr. Robert L Miller, Aerospace 
Engineer, FAA, Atlanta Aircraft 
Certification Office, 1669 Phoenix 
Parkway, suite 210C, Atlanta. Georgia 
30349; Telephone (404) 991-3020; 
Facsimile (404) 991-3606. 

SUPPUEMENTARY INFORMATION: A 

proposal to amend Part 39 of the Federal 
Aviation Regulations to include an AD 
that is applicable to certain Piper 
Models PA-46-310P and PA-4O-350P 
airplanes was published in the Federal 
Register on March 2.1992 (57 FR 7328). 
The action proposed an inspection to 
determine if the elevator trim cable 
guide tube has been severed, and. if 
severed, installation of an elevator trim 
cable guide sleeve in accordance with 
the instructions in Elevator Trim Cable 
Guide Tube Splice Kit. Piper Part 
Number 766-272. This kit is referenced 
in Piper Service Bulletin No. 953, dated 
October 29,1991. 

Interested persons have been afforded 
an opportunity to participate in the 
making of this amendment. No 
comments were received on the 
proposed rule or the FAA’s 
determination of the cost to the public. 
After careful review, the FAA has 
determined that air safety and the public 
interest require the adoption of the rule 
as proposed except for minor editorial 
corrections. The FAA has determined 
that these minor corrections will not 
change the meaning of the AD nor add 
any additional burden upon the public 
than was already proposed. 

The FAA estimates that 403 airplanes 
in the U.S. registry will be affected by 









24§40 


FtOenA Register / Vet. 57. No. 114 / Friday, lime 12. 19t>2 / Rides and Regulations 


this AD. that it will take approximalcly 
1.5 hfmrs per airplane to accomplish the 
required action, and that the average 
latm rate is approximately SSS an hour. 
Parts cost approximately ^ per 
airplane. Basl^ on these figures, the 
total cost impact of the AD on U.S. 
operators is estimated to be $43,322.50. 

The regulations adopted herein will 
not have substantial direct effects on the 
States, on the relationship between the 
national government and the States, or 
on the distribution of power and 
responsibilities among the various levels 
of government. Therefore, in accordance 
with Executive Order 12812, it is 
determined that this final rule does not 
have sufficient federalism implications 
to warrant the preparation of a 
Federalism Assessment 
For the reasons discussed above. 1 
certify that this action (1) is not a ‘ maior 
rule'* under Executive Oitler 12291; (2J ta 
not a **significanl rule*' under DOT 
Regulatory Policies and Procethires <(44 
FR 11034. February 26.1979); and {3) will 
not have a significant ecoDomk: uapact 
positive or negative, on a substaatial 
number of smaii entities under the 
criteria of the Regulatory FiexibHity Act. 
A copy of the final evaluation prepared 
for this action is oontained in the Rides 
Docket A copy of it may he obtained by 
the Rules Docket at the 
locatkxi provided under the captioa 
'^ADDflEaSCS". 

list of Subjects in 14 CFR Part 39 

Air transportation. Aircrait Aviation 
safety, iooofporation by reCereooe. 
Safety, 

Adoption of the Amendment 

Accord in gly, pursuant to the authority 
delegated to me by the Administrator, 
the Federal Aviation Adimnistratlon 
amends 14 CFR part 39 of the Federal 
Aviation Regulations as follows: 

PART 99--AmW(>RTHIIIESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows: 

Authority: 49 U,S-C 1354{a). 1423 and 1423; 
49 U,S.C, lOOtgl: and 34 CFR 33.«9 

§39.13 fAmaadad] 

2. Sertlon 39.13 is amended by addiqg 
the foCowutg new AD: 

az-u-ae Piper Akntall Cocpontioii: 

Aowadmeot 39a27& Docket ^fo.93•-CE' 
89-AD. 

AppHoabdity: The fohowing model 
airplaaei^ certificated ki any category: 


Models 

SensiNos. 

PA-46- 

46^8406001 IhrougS 48-6606057 

310P 

and 4606001 thn>ug»i 4806440 

PA-46- 1 

4622001 SwDugh 4622117. 

350P 



CompUance: Required within the next 100 
hours tirae-in-service after the effective date 
of this AO. unless already ac c o mp li fi h e d. 

To prevent sudden pitch chaxsge related 4u 
a jaauned trim tah. which could resuk ia lose 
of ooatrol of the airptaoe. accomplish the 
following: 

(a) Vtsually iaapBCt Ihe delator trim cdde 
gu^ uAx tor severance. Severance ie 
defined at aoy cut. break, or (fivieion of the 
elevator trim cable guide tube tgeneratiy 
performed to gain access to the trim cable 
tumbuckles). 

fb) If severance la found, prior to further 
ftighl aplice the elevator trim cable guide 
tube and ixistall an exlemal alee\’e in 
accordance with the inst ructi o n s in ElevaSor 
Trim Cable Ciiide Tube Spiioe IQl Piper Pari 
Number 705-272. 

Note 1: Revised mamlenafice procedures 
on gaining aooess to the Irim cable 
tundnrckles may be obtamed from the 
mamrfactarer at the address specified in 
paragraph fe) of this AD. 

(c) Special flight permits may be Issued in 
accordance with FAR 21.197 and 21.199 to 
operate the aiiplaoe to a location where the 
requirements of tbU AD can be 
accomplished. 

(dj An alternative method of compliance or 
adjustment of the compliance time that • 
provides an equivalent level of salety may be 
approved by the Manager. Atlanta Aircraft 
Certification Office. 1889 Phoenix Paikwny. 
suite 210C, Atlanta. Georgia 30349. The 
request shrmld be forwarded through an 
appropriate FAA Mainleaafice fcispedor, 
w^ may add comments and iben send 44 4o 
the Manager. Atlanta Aircraft Certification 
Office. 

Note 2: infonnatioii coooerntng the 
existence of approved alternatioe netbods of 
compliance with this AD. If any. may be 
fthtainf-d kom the Atlanta Airorafi 
Certification Office. 

(e) The possible modification required b4 
this AD shall be done in accordance with 
FJevator Trim Cable Guide Tube Spike Kii. 
Piper Part Number 706-272. wfoch it 
referenced in Piper Service BuHetin No. 954, 
dated October 29,1991- This incorporation by 
reference was approved by the Director of 
tbe federal ftegirter hi accordance urttli $ 
VSC. SS2(st »ui a CFR part 51. Copies may 
be obtatned from tbe Piper Aircraft 
Corporation. 2820 «per Drive. Voro fteadi. 
Florida 32980. Copies may be inspedod #4 Ike 
FAA. Central R^cm. Office of tbe AssistMU 
Odef Counsel room 3558.603 £. t2th Street. 
Kansas City, Missouri, or at ibe Office of tbe 
Federal Register. 1100 LStreet, NW,. room 
8401. Washington. DC 
(0 This amendment 139-8278) becomes 
effective on August 21.1992. 


Issued hi Kansas City. Missouri, on )une 3. 
1992. 

Garhld W. Prorce. 

Actir^ Manager, Small Airplane Drrectotxjie. 
Aircraft Certification Service, 

{PR Doc. 92-13828 Fifed 6-11-92; 8;45 am] 
OIU4MG CODE 4S10-O-II 


14 CFR f^rtl9 

{Oockettlo.91-CE-99-RD; Amandmant 39- 
6275; AO 92-13-051 

Airworthiness Directives; Piper 
Aircraft Corporation Models PA-34- 
200 and PA-S4-200T Airplanes 

AQEMCr: Federal Aviation 
Admimstration. DOT. 

ACnOH: Final rede. 

summary: This amendment adopts a 
new airworthiness directive {AD) that is 
applicable to Piper Aircraft CoiporaticMi 
(Piper) Models PA-34-^ (Seaeca) and 
PA-34-200T (Seneca I!) aljplanes. This 
cKrtion requires an inspection to ensure 
that a clevis-head bolt is installed 
correctly in the nose gear centering 
spring assembly, reinstaiiation if foioid 
incorrectly installed or r^iacement if a 
hex-bead bolt is installed, and the 
incorporation of a placard that 
references the clevis-head bolt 
installation. Reports of nose gear 
extension problexns prompted tbe 
Federal Aviation A((kniiustratioa(FAA| 
to investigate the nose l andin g gear 
system on several of the affected 
airpiaoea. Tbe FAA fott&d that tbe nose 
gear centering spring assembly was 
incorrectly Installed in many instances. 
The actions specified by Ais AD are 
intended to prevent loss of control of the 
airplane during fendii^g operations 
because of tbe inability to fully extend 
the nose landing gear. 

DATES: Hfective August 21.1992. 

The incorporation by reference of 
certain publications listed In the 
regulations is approved by the Director 
of the Federal Regtsier as of .August 21. 
1992. 

ADDRESSES: Service information that is 
applicable to this AD may be obtained 
from the Fiper Aircraft Coiporatioo. 
GustoBJer Services. 2936 Piper Drive. 
Vero Beach. Florida 32960. This 
infoTBution may also be examined at 
the FAA. Central Region. Office of the 
Assistant Chief Counsel, room 1S58,601 
E. 12th Street, Kansas City. Missouri 
64106. 

FOR RIRTM6R mEORMATIOR COMTACT: 

Mr. Charies IVrry. Aerospace Engineer. 
FAA. Atlanta Aircraft Certification 
Office. 1669 Phoenix Parieway. suite 
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210C. Atlanta. Georgia 30349; Telephone 
(404) 991-2910; Facsimile (404) 991-3606. 
SUPPLEMENTARY INFORMATIOI4: A 
proposal to amend pcirt 39 of the Federal 
Aviation Regulations to include an AD 
that is applicable to certain Piper 
Aircraft Corporation (Piper) Models PA- 
34-200 (Seneca) and PA-34-200T 
(Seneca 11) airplanes was published in 
the Federal Register on February 3,1992 
(57 FR 3966). 

This action proposed (1) an inspection 
to ensure that a clevis-head bolt is 
installed correctly in the nose gear 
centering spring assembly; (2) 
reinstallation if found incorrectly 
installed or replacement if a hex-head 
bolt is installed; and (3) incorporation of 
placard No. 582-943. which references 
the clevis-head bolt installation. The 
proposed actions would be done in 
accordance with Piper Service Bulletin 
No. 893. dated October 11,1988. 

Interested persons have been afforded 
an opportunity to participate in the 
making of this amendment. No 
comments were received on the 
proposed rule or the FAA’s 
determination of the cost to the public. 
After careful review, the FAA has 
determined that air safety and the public 
interest require the adoption of the rule 
as proposed except for minor editorial 
corrections. The FAA has determined 
that these minor corrections will not 
change the meaning of the AD nor add 
any additional burden upon the public 
than was already proposed. 

The FAA estimates that 2,048 
airplanes in the U.S. registry will be 
affected by this AD. that it will take 
approximately 1 workhour per airplane 
to accomplish the required action, and 
that the average labor rate is 
approximately $55 an hour. Parts cost 
approximately $5 per airplane. Based on 
these figures, the total cost impact of the 
AD on U.S. operators is estimated to be 
$122,880. 

The regulations adopted herein will 
not have substantial direct effects on the 
States, on the relationship between the 
national government and the States, or 
on the distribution of power and 
responsibilities among the various levels 
of government. Therefore, in accordance 
with Executive Order 12612. it is 
determined that this final rule does not 
have sufficient federalism implications 
to warrant the preparation of a 
Federalism Assessment. 

For the reasons discussed above. 1 
certify that this action (1) is not a “major 
rule’* under Executive Order 12291; (2) is 
not a “significant rule” under DOT 
Regulatory Policies and Procedures (44 
FR 11034, February 26.1979); and (3) will 
not have a significant economic impact. 


positive or negative, on a substantial 
number of small entities under the 
criteria of the Regulatory Flexibility Act. 
A copy of the final evaluation prepared 
for this action is contained in the Rules 
Docket. A copy of it may be obtained by 
contacting the Rules Docket at the 
location provided under the caption 
ADDRESSES. 

List of Subjects in 14 CFR Part 39 

Air transportation. Aircraft. Aviation 
safety. Incorporation by reference. 

Safety 

Adoption of the Amendment 

Accordingly, pursuant to the authority 
delegated to me by the Administrator, 
the Federal Aviation Administration 
amends 14 CFR part 39 of the Federal 
Aviation Regulations as follows: 

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows: 

Authority: 49 U.S.C 1354(a). 1421 and 1423; 
49 U.S.C. 106(g); and 14 CFR 11.89. 

§39.13 (Amended] 

2. Section 39.13 is amended by adding 
the following new AD: 

92-13-05 Piper Aircraft Corporation: 

Amendment 39-8275; Docket No. 91-CE- 
99-AD. 

Applicability: Model PA-34-200 airplanes 
(serial numbers 34-7250001 through 34- 
7450220) and Model PA-34-200T airplanes 
(serial numbers 34-7570001 through 34- 
8170082). certificated in any category. 

Compliance: Required within the next 100 
hours time-in-service after the effective date 
of this AD, unless already accomplished. 

To prevent loss of control of the airplane 
during landing operations because of the 
inability to fully extend the nose landing 
gear, accomplish the following: 

(a) Inspect the nose gear centering spring 
assembly and determine whether a clevis- 
head bolt or hex-head bolt is installed. 

(b) If a part number (P/N) 400-910 clevis- 
head bolt is installed, ensure that it is 
correctly installed in accordance with 
paragraph 2 of the Instructions section of and 
Sketch “A“ in Piper Service Bulletin (SB) No. 
893, dated October 11.1988. 

(1) If the bolt is correctly installed, 
incorporate placard P/N 582-943 in 
accoi^ance with paragraph 6(C) of the 
Instructions section of Piper SB No. 893. 
dated October 11.1988. 

(2) If the bolt IS incorrectly installed, 
disassemble and reinstall in accordance with 
paragraphs 3 through 6 of the Instructions 
section of Piper SB No. 893. dated October 11. 
1988. and incorporate placard P/N 582-943 in 
accordance with paragraph 6(C) of the 
Instructions section of Piper SB No. 893. 
dated October 11,1988. 

(c) If a hex-head bolt or a clevis-head bolt 
that is not P/N 406-910 is installed, replace 
with a P/N 406-910 clevis-head bolt in 


accordance with paragraphs 3 through 6 of 
the Instructions section of Piper SB No. 893, 
dated October 11.1988. and incorporate 
placard P/N 582-943 in accordance with 
paragraph 6(C) of the Instructions section of 
Piper SB No. 8W. dated October 11.1988. 

(d) Special flight permits may be issued in 
accordance with FAR 21.197 and 21.199 to 
operate the airplane to a location where the 
requirements of this AD can be 
accomplished. 

(e) An alternative method of compliance or 
adjustment of the compliance time that 
provides an equivalent level of safety may be 
approved by the Manager. Atlanta Aircraft 
Certification Office. 1669 Phoenix Parkway, 
Suite 210C. Atlanta. Georgia 30349. The 
request shall be forwarded through an 
appropriate FAA Maintenance Inspector, 
who may add comments and then send it to 
the Manager. Atlanta Aircraft Certification 
Office. 

Note: Information concerning the existence 
of approved alternative methods of 
compliance with this AD. if any. may be 
obtained from the Atlanta Aircraft 
Certification Office. 

(f) The inspection, installations, and 
replacements required by this AD shall be 
done in accordance with Piper Service 
Bulletin No. 893, dated October 11.1988. This 
incorporation by reference was approved by 
the Director of the Federal Register in 
accordance with 5 U.S.C. 552(a) and 1 CFR 
part 51. Copies may be obtained from the 
Piper Aircraft Corporation. 2926 Piper Drive. 
Vero Beach. Florida 32960. Copies may be 
inspected at the FAA, Central Region. Office 
of the Assistant Chief Counsel, room 1558, 

601 E. 12th Street. Kansas City. Missouri, or 
at the Office of the Federal Register, 1100 L 
Street NW.; room 8401. Washington. DC. 

(g) This amendment (39-8275) becomes 
effective on August 21,1992. 

Issued in Kansas City, Missouri, on June 3, 
1992. 

Gerald W. Pierce, 

Acting Manager, Small Airplane Directorate, 
Aircraft Certification Service, 

|FR Doc, 92-13830 Filed 6-11-92; 8:45 am| 

BILLING CODE 4910-13-M 


14 CFR Part 39 

(Docket No. 91-CE-101-AD; Amendment 
39-6277; AD 92-13-07] 

Airworthiness Directives; Piper 
Aircraft Corporation Models PA-46- 
310P and PA-46-350P Airplanes 

AGENCY: Federal Aviation 
Administration. DOT. 
action: Final rule. 

summary: This amendment adopts a 
new airworthiness directive (AD) that is 
applicable to certain Piper Aircraft 
Corporation (Piper) Models PA-46-310P 
(Malibu) and PA-^6-350P (Mirage) 
airplanes. This action requires the 
replacement of certain empennage 
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countersunk rivets with universal head 
rivets of a larger diameter. General 
maintenance inspections of the 
empennage of the affected airplanes 
have revealed loose rivets working into 
the skin. Undetected loose rivets could 
eventually lead to a weakened airplane 
structure. The actions spedBed by this 
AD are intended to prevent structural 
deterioration because of loose 
empennage rivets. 
dates: Effective August 21.19S2. 

The incorporation by reference of 
certain publications listed in the 
regulations is approved by the Director 
of the Federal Register as of August 21. 
1992. 

ADDRESSES: Service information that ts 
applicable to this AD may be obtained 
from the Piper Aircraft Corporation. 
Costomer Services, 2926 Piper &ive, 

Vero Beach. Florida 32960. This 
information may also be examined at 
the Federal Aviation Administration 
(FAA). Central Region, Office of the 
Assistant Chief Counsel, room 1S5S, 601 
E. 12th Street Kansas City, Missouri 
64106; or at the Office of the Federal 
Register. 1100 L Street NW^ room B401. 
Washington DC 

FOR FURTHER RIFORMATfON CONTACT: 

Mr. Charles Perry. Aerospace Engtneer, 
FAA. Atlanta Aircraft Certification 
Office. 1669 Phoenix Parkway, suite 
210C Atlanta. Georgia 30349; Telephone 
(404) 991-2910; Facsimile (404) 991-3606. 
SUPPtEMEIiTARY INFORMATION: A 
proposal to amend Part 39 of the Federal 
Aviation RegoiatioQS to include an AD 
that is applicable to certain Piper 
Models PA-46-310P and PA-46-350P 
airplanes was published in the Federal 
Register on March 2.1992 (67 FR 7330). 
The action proposed the replacement of 
certain empennage countersunk rivets 
with universal head rivets of a larger 
diameter in accordance with Piper 
Service Bulletin No. 944. dated October 
5.1990. 

Interested persons have been sfforaed 
an opportunity to participate in the 
making of this amendment. No 
comments were received on the 
proposed rule or the FAA’s 
determination of the cost to the public. 
After careful review, the FAA has 
determined that air safety and the public 
interest require the adoptioa of the rule 
as proposed except for minor editorial 
corrections. The FAA has determined 
that these minor corrections will oot 
change the meanmg of the AD nor ai^ 
any additional burden apma the peddic 
than was already proposed. 

The FAA estimates that S12 airplaoes 
in the U.S. registry will be affected by 
this AD. that it will take approxicftatdy 
4 workhoofs per airplane to acoomphsh 


the required action, and that the average 
labor rate is approxiraalely $55 an hour. 
Parts cost approximately ^ per 
aifpiane. Based on these figures, the 
total cost impact of the AO on US. 
operators is estimated to be $115,200. 

The regulations adopted herein will 
not have substantial direct effects on the 
States, on the relationship between the 
national government and the Slates, or 
on the distribution of powder and 
responsibilities among the various levels 
of government Therefore, in accordaxsoe 
with Executive Order 12612. it is 
determined that this final rule does not 
have sufficient federalism implications 
to warrant the preparation of a 
Federalism Assessment. 

For the reasons discussed above, 1 
certify that this action (1) is not a •^ajor 
rule** under Executive ^der 12291:12) is 
not a ‘'significant rule** under DOT 
Regulatory Policies and Procedures t44 
FR 11034. February 26.1979): md 13) wHl 
not have a significant ecoaomic impact 
positive or negative, on a suhstantii^ 
number of small entities under the 
criteria of the Regulatory Flexibility Act 
A copy of the final evaluation prepared 
for this action is contained in the Rules 
Docket. A copy of it may be obtaiiied by 
contacting the Rules Dodeet at the 
location provided under the caption 
ADDRESSES. 

List of Subjects in 14 CFR Part 39 

Air transportation. Aircraft Avia boo 
safety. Incorporation by re£eretM;e, 
Safety. 

Adoption of the Amendment 

Accordingly, pursuant to the authority 
delegated to me by the Adrmnistrator, 
the Federal Aviation Administnition 
amends 14 CFR part 39 of the Federal 
Aviation Regulations as follows: 

PART 39—AIRWORTHINESS 
DIRECTIVES 

1. The authority citation for part 39 
continues to read as follows: 

Autkodty. 49 USJC, 13S4(a). 1421 aiMt 1423; 
49 VSJd. 106(g): and 14 CFR 11.99. 

§39.13 (AmendedJ 

2. Section 39.13 is amended by adding 
the followii^ new AD: 

92-13-07 Piper Aircrafl CoqKKatioo: 

Ameodmenl 39-6277; Docket No. 91-Cfi- 

101-AD. 

ApplicMUty. Model PA-4a-31<3P aiiplawss 
(serial mimbeni (S/N| 48-W06001 throegh 46- 
8606067 aiid S/N 4609001 throMgh 4608140] 
and Model PA-48-350P aiiplanes <S/N 
4622001 throi^ 4622109), certificatwl ki aoy 
category. 

CompHetooe: Required within die next iOO 
houra tiae>in-serrioe after the efiective dak* 
of this Aa uidess already accomplished. 


To prevent stractura! deterioration because 
of k>ose eoipennage rivets, accomplish the 
following: 

(a) Replace the empennage countersunk 
rivets indicated in Piper Service Bidietin fSB) 
No. 944, dated October 5.1990. with universnl 
head rivets of a lafger diameter tn 
accordance with the inslructioas section of 
Piper SB No. 944. 

(b| Special flight permits may be issued in 
occordanoe with FAR 21.197 and 21.199 to 
operate the airplane to a location where Ibe 
requtrcfnents of this AD x;aQ be 
accomplished. 

(c) An alternative method of compliance or 
adjustment of the compliance time that 
provides an equivalent level of safety may be 
approved by the Manager. Atlanta Aircraft 
Certificatkm Office. 1669 Phoenix Parkway. 
Sode 210C, Atlanta. Georgia 30349. The 
reqaest shall be forwarded through an 
approfiriale FAA Mamtenaxice inspector, 
who may add coesmests and then send it to 
the Maaager, Atlanta Aircraft CeFUficatioa 
Office. 

Note: tafomatiou cxiaceniing the existence 
of approved aUenuitive methods of 
compliance with this AD, If any. may be 
obtained from the Atlanta Aircraft 
Certification Office. 

(dj The replacements required by this AD 
shall be done in accordance with Piper 
Service Bulletin No. 944. dated October 5. 
1990. This rncoiporatTon by reference was 
approved by the Oinector <A the Federal 
Register to accordanoe vrith 5 U.SuC. 9S2(at 
and 1 CFR part SI. Copies may be obtained 
from the Piper Aircrafi Corporation. 2926 
Piper Drive. Vero Beach. Pknida 32960. 
Copies may be inspected at the FAA. Central 
Region. Office of the Assistant Chief Counsel, 
room 1558.601 E. 12di Street Kansas City. 
Missouri or at die Office of the Federal 
Register. 1160 L Street NW., room 6401. 
Washington. DC. 

(e| This arnendment (39-9277) becomes 
effocUve on August 21.1992. 

Issued in Kansas City. Missouri, on June 3. 
1992. 

Gerald W. Pierce. 

Acting Manager, Small Airplane Directorate. 
Airci^t Certification Service. 

[FR Doc. 92-13831 Filed 6-11-92; a45 amj 
SUXING CODE 4tS0-CMi 


DEPARTMENT OF THE TBEASURY 
Cu»U>ms Service 

19 CFR Parts 4,19.123,141,143,145. 
and 148 

[Ti). 92-56] 

Customs Form for Collection Receipt 
or Informal Errtry 

AGENCv: US. Customs Service, 
Department of d»e Treasury. 

ACTION: Final rule. 
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summary: This document sets forth 
amendments to the Customs Regulations 
to reflect adoption of Customs Forms 
368 and 368A. Collection Receipt or 
Informal Entry. Customs Forms 368 and 
368A are identical forms which combine 
and replace Customs Form 5104 (Cash 
Receipt) and Customs Form 5119-A 
(Informal Entry). The amendments 
involve substituting references to the 
new forms wherever references to the 
superseded forms appear in the 
regulations. In addition* one of the 
affected regulatory provisions is further 
amended by correcting an out-of-date 
reference to the informal entry value 
limit. 

EFFECTIVE DATE: )une 12,1992. 

FOR FURTHER INFORMATIOH CONTACT: 

John Aocetturo, Acting Chief. Revenue 
Branch. National Finance Center (317- 
298-1308). 

SUPPLEMENTARY INFORMATION: 
Backgrotind 

Until recently. Customs administered 
separate forms for purposes of issuing a 
receipt for funds paid to Customs 
(Customs Form 5104. Cash Receipt) and 
for purposes of informal entries 
(Customs Form 5119-A. Informal Entry). 
Customs Form 5104 consisted of a 
serially numbered, triplicate form and 
was used principally as a cash receipt 
and as a receipt for other payments 
made to Customs not involving payment 
of duties in connection with the filing of 
a formal entry/entry summary on 
Customs Form 7501 (for example, 
payment of vessel tonnage tax and light 
money and payment of processing fees 
for services provided by Customs to 
arriving vessels, commercial trucks and 
other conveyances). Customs Form 
5119-A was a serially numbered form 
used in those cases in which 
merchandise is allowed to be entered 
under informal entiy procedures (for 
example, most merchandise not 
exceeding Sl.250 in value and certain 
classes of merchandise entitled la free 
entry). 

In July 1991 Customs instituted use of 
Customs Forms 368 and 38aA. Collection 
Receipt or Informal Entry. These new 
forms are identical serially numbered, 
triplicate forms which combine the 
essential elements of. and thus are 
intended to replace. Customs Forms 
5104 and 5119-A. The new forms 
provide for insertion of information at 
the top to Identify the payer/importer 
and the remainder of each form is 
principally divided into two separate 
parts identified as '•Receipt** and 
informal Entry’*; each form can be used 
either as a receipt document or as an 
informal entry document but an 


individual form cannot be used for both 
purposes. The new forms differ from 
each other only in regard to the manner 
in which they are distributed and 
controlled by Customs: Customs Form 
368 IS distributed as a pad containing SO 
triplicate forms attached thereto for use 
at busier Customs field locations. 
Customs Form 368A is distributed as a 
package containing 50 loose triplicate 
forms to be issued out singly at lower 
volume Customs Field locations, and the 
recordkeeping procedures to be 
followed by Customs officers vary 
somewhat depending on the version 
being used. 

Certain sections with parts 4,19.123. 

141.143.145 and 148 of the Customs 
Regulations (19 CFR parts 4.19.123,141. 

143.145 and 148) refer to superseded 
Customs Form 5104 or 5119-A. In order 
to reflect the adoption of Customs Forms 
368 and 368A. this document replaces 
each such outdated reference with a 
reference to the new forms. (It should be 
noted that the amendments to sections 
141.68(f) and 145.4(c). as set forth in this 
document, reflect earlier amendments to 
those sections effected by TX). 91-73 
which was published in the Federal 
Register on August 26.1991 (56 FJl. 
42S26)j. In addition, one of the affected 
provisions, section 123.4(b), is being 
further amended by replacing the 
reference to “$250** with a reference to 
“$1,250” in order to reflect the current 
limit for informal entries as provided in 
19 U.S.C. 1498(a)(1): this provision was 
inadvertently omitted when the Customs 
Regulations were amended to reflect the 
statutory limit by T.D. 89-82 which was 
publish^ in the Federal Register on 
August 31.1989 (54 F.R. 36025), 

Inapplicability of Notice and Oedayed 
Effective Date Requirements 

Inasmuch as these amendments 
constitute a rule of agency management 
and merely conform the Customs 
Regulations to, and thus clarify, existing 
administrative procedures and do not 
impose any additional substantive 
requirements on the general public, 
pursuant to 5 U.S.C 553(b)(B), notice 
and public procedures are unnecessary' 
and contrary to the public interest and. 
for the same reasons pursuant to 5 
U.S.C. 553(d)(3). a delayed effective date 
is not required 

Executive Order 12291 

Because these amendments constitute 
a rule of agency management, this rule 
is not subject to E.0.12291 and. 
accordingly, a regulatory impact 
analysis is not required. 


Regulatory Flexibility Act 

Since this document is not subject to 
the notice and public procedure 
requirements of 5 U.S.C. 553, it is not 
subject to the provisions of the 
Regulatory Flexibility Act (5 U.S.C. 601 
et seq.J, 

Drafting Information 

The principal author of this document 
was Francis W. Foote, Regulations and 
Disclosure Law Branch. U.S. Customs 
Serv'ice. However, personnel from other 
offices participated in its development. 

List of Subjects 

W CFR Part 4 

Customs duties and inspection. 
Imports. Maritime carriers. Vessels, 

19 CFR Part 19 

Customs duties and inspection. 
Imports, Bonded warehouses. 

19 CFR Part 123 

Customs duties and inspection. 
Imports. Canada, Mexico. 

19 CFR Part 141 

Customs duties and inspection. 
Imports. Entry procedures. 

19 CFR Pari 143 

Customs duties and inspection. 
Imports. Entry procedures. 

19 CFR Part 145 

Customs duties and inspection. 
Imports, Postal service. 

19 CFR Pari 248 

Customs duties and inspection. 
Imports. 

Amendments to the Regulations 

Accordingly, for the reasons stated 
above, parts 4.19.123.141,143,145 and 
148, Customs Regulations (19 CFR part 4. 

19,123,141,143,145 and 148), are 
amended as set forth below. 

PART 4— VESSELS IN FOREIGN AND 
DOMESTIC TRADES 

1 . The general authority citation for 
part 4 continues to read as Follo%vs: 

Authority; 5 US.C. 301; 19 U.S.C. 66. 1624; 
46 U.S.C. App. 3: 

§423 (Amended) 

2. Section 423. first sentence, is 
amended by removing the words 
“(Customs Form 5104)** and adding, in 
their place, the words ’‘(Customs Form 
368 or 368A)” 
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PART 19—CUSTOMS WAREHOUSES, 
CONTAINER STATIONS AND 
CONTROL OF MERCHANDISE 
THEREIN 

1. The general authority citation for 
part 19 continues to read as follows; 

Authority. 5 U.S.C. 301.19 U.S.C. 66,1202 
(General Note 8. Harmonized Tariff Schedule 
of the United States). 1624. 

§ 19.9 (Amended] 

2. Section 19.9(c), second sentence, is 
amended by removing the words 
‘•Customs Form 3461, 7501, 5119-A.“ and 
adding, in their place, the words 
“Customs Form 3461. 7501. 368 or 
368A.“. 

PART 123—CUSTOMS RELATIONS 
WITH CANADA AND MEXICO 

1. The authority citation for part 123 
continues to read in part as follows: 

Authority 19 U.S.C. 66.1202 (General Note 
8. Harmonized Tariff Schedule of the United 
States). 1624. 

• « * « * 

Section 123.4 also issued under 19 
U.S.C. 1484.1498; 

« • * * « 

§ 123.4 (Amended] 

2. Section 123.4(b), first sentence, is 
amended by removing the words “$250 
in value entered on Customs Form 5119- 
A.*' and adding, in their place, the words 
“$1,250 in value entered on Customs 
Form 368 or 368A“. 

PART 141—ENTRY OF MERCHANDISE 

1. The authority citation for part 141 
continues to read in part as follows: 

Authority; 19 U.S.C. 66.1448.1484,1624. 

• • * « * 

Section 141.68 also issued under 19 U.S.C. 
1315; 

« • • « * 

§141.68 (Amended] 

2. Section 141.68 is amended as 
follows: 

(a) Paragraph (f) is amended by 
removing the words “Customs Form 
3419, 3419A or 5119-A“ and adding, in 
their place, the words “Customs Form 
3419 or 3419A or Customs Form 368 or 
368A“. 

(b) Paragraph (h) is amended by 
removing the words “Customs Form 
5119A“ wherever they appear and 
adding, in their place, the words 
“Customs Form 368 or 368A“. 

PART 143—SPECIAL ENTRY 
PROCEDURES 

1. The authority citation for part 143 
continues to read as follows: 


Authority: 19 U.S.C. 66,1481.1464.1498. 
1624. 

§143^^3 (Amended] 

2. Section 143.23, introductory text, is 
amended by removing the words 
“Customs Form 5119-A,’* and adding, in 
their place, the words “Customs Form 
368 or 368A“. 

§143.24 (Amended] 

3. The section heading to § 143.24 is 
revised to read “Preparation of Customs 
Form 7501 and Customs Form 368 or 
368A (serially numbered).** 

§143.24 (Amended] 

4. Section 143.24, second sentence, is 
amended by removing the words 
“Customs Form 5119-A** and adding, in 
their place, the words “Customs Form 
368 or 368A**. 

§143.25 (Amended] 

5. Section 143.25 is amended by 
removing the words “Customs Form 
5119-A** and adding, in their place, the 
words “Customs Form 368 or 368A**. 

PART 145—MAIL IMPORTATIONS 

1. The authority citation for part 145 
continues to read in part as follows: 

Authority: 19 U.S.C. 66.1202 (General Note 
8, Harmonized Tariff Schedule of the United 
States). 1624. 

Section 145.4 also issued under 18 U.S.C. 
545,19 U.S.C. 1618; 

♦ • • « * 

Section 145.12 also issued under 19 U.S.C. 
1315.1484. 1498; 


§145.4 (Amended] 

2. Section 145.4(c), first sentence, is 
amended by removing the words 
“Customs Form 3419, 3419A or 5119-A 
(serially numbered) or 7501“ and adding, 
in their place, the words “Customs Form 
3419 or 3419A or Customs Form 368 or 
368A (serially numbered) or Customs 
Form 7501**. 

§ 145.12 (Amended] 

3. Section 145.12 is amended as 
follows: 

(a) Paragraph (b)(1). second sentence, 
is amended by removing the words 
“(Customs Form 5119-A). (serially 
numbered)** and adding, in their place, 
the words'*, Customs Form 388 or 368A 
(serially numbered),**. 

(b) Paragraph (c), first sentence, is 
amended by removing the words 
“Customs Form 5119-A. (serially 
numbered)*' and adding, in their place, 
the words “Customs Form 368 or 368A 
(serially numbered)". 

(c) Paragraph (e)(1), second sentence, 
is amended by removing the words 


“Customs Form 5119-A, (serially 
numbered)" and adding, in their place, 
the words “Customs Form 368 or 368A 
(serially numbered),**. 

PART 148—PERSONAL 
DECLARATIONS AND EXEMPTIONS 

1. The general authority citation for 
part 148 continues to read as follows: 

Authority: 19 U.S.C. 66.1496.1624. The 
provisions of this part, except for subpart C. 
are also issued under General Note 8. 
Harmonized Tariff Schedule of the United 
States. 19 U.S.C. 1202; 

§ 148.12 (Amendedl 

2. Section 148.12(c) is amended by 
removing the words “Customs Form 
5104** and adding, in their place, the 
words “Customs Form 368 or 368A**. 

§148.27 (Amended] 

3. Section 148.27 is amended by 
removing the words “Customs Form 
5104“ and adding, in their place, the 
words “Customs Form 368 or 368A**. 
Michael H. Lane, 

Acting Commissioner of Customs, 

Approved: May 26,1992. 

Peter K. Nunez, 

Assistant Secretary of the Treasury 
(Enforcement). 

(FR Doc. 92-13847 Filed 6-11-92; 8:45 am) 
BILLtMQ COOC 4S20-02-M 


INTERNATIONAL BOUNDARY AND 
WATER COMMISSION, UNITED 
STATES AND MEXICO, UNITED 
STATES SECTION 

22 CFR Part 1101 

Privacy Act of 1974 

AGENCY: United States Section, 
International Boundary and Water 
Commission, United States and Mexico. 
action: Final rule. 

SUMMARY: This document revises the 
United States Section, International 
Boundary and Water Commission 
(IBWC), regulations to implement the 
provisions of the Privacy Act of 1974 
and to assure compliance with the 
Office of Management and Budget 
(OMB) Privacy Act Implementation 
Guidelines and Responsibilities. 
EFFECTIVE DATE: June 12,1992. 

FOR FURTHER INFORMATION CONTACT*. 
Mr. Reinaldo Martinez, U.S. Section 
Privacy Act Officer (915-534-6674). 
SUPPLEMENTARY INFORMATION: On April 
22,1992, the United States Section, 
IBWC, published this agency’s Privacy 
Act proposed rules in the Federal 
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Register (Vol. 55. pages 14^74-14680). 
The comment period was from date of 
publication to May 22,1992. No formal 
comments were received by this agency, 
therefore the rules remain as published 
in the April 22.1992, Federal Register. 

This document revises the regulations 
relating to the Privacy Act of 1974 (Pub. 
L 93-579, as amended, 5 U.S.C. 552al by 
changing or adding the following: 

a. Address information is being 
updated. 

b. Section 1101.3, paragraph (d) has 
been added. Previous rules did not 
mention that the request should state 
that ft is being made under the Privacy 
Act. 

c. Section 1101.03, paragraph (i) has 
been changed. Il now includes a 
statement to the effect that every effort 
will be made to provide the requested 
records within thirty (30) days. 

d. Section 1101.6, paragraph (c) has 
been changed. Previous rules did not 
mention that a request to correct or 
amend a record should state that it is 

u record that falls under the Privacy Act. 
Subparagraphs (IJ thru (5) have be^ 
changed to clarify the five basic 
elements needed in a request for 
correcting or amending records that fait 
under the Privacy Act. 

e. Section 1101.10, paragraph (a) has 
been changed. It has been rewritten to 
clarify that only copying fees may be 
charg^ under the Privacy Act and that 
no fees will be charged for search time 
or interpretation of Ae Act. 

f. Section 1101.17. Annual report to 
Congress, has been added. 

list of Subjects In 22 CFR Part 1101 
Privacy. 

22 CFR part 1101 is revised as follows: 

PART 110V-4»RtVACY ACT OF 1974 

.Sec. 

1101.1 Purpose and scope. 

1101.2 DeHiiitioas. 

11013 General policy: Collection and use of 
personal infbrmatloD. 

1101.4 Reports on new systems of records: 
computer matchlfig programs. 

1101.5 Security, oonfidentiality and 
protocUoaof records. 

ltOt.6 Requests for access to records. 

1101.7 Oisdosure of reooids to individtmts 
who are subfects of those records. 

1101.8 Disclosure of records to third parties. 

1101.9 F.xemptions. 

1101.10 Accounting for disclosures. 

1101.11 Fees. 

1101.12 Request to correct or amend a 
record. 

1101.13 Agency review of request to correct 
or araeod a recocxl. 

1101.14 Appeal of Agency decision not to 
correct or amend a record. 

1101.15 ludicial review, 

1101.18 Criminal penalties 


Sec. 

1101.17 Annual Report to Congress. 

Authority: Privacy Art of 1974 fPub. I.. 93- 
579. as amended. S U5.C. 5S2a). 

§ 1101.1 Purpose and scope. 

The purpose of these regulations is to 
prescribe responsibilities, rules, 
guidelines, and policies and procedures 
to implement the Privacy Act of 1974 
(Pub. L 93-579, as amended; 6 U.S.C. 
552a) to assure that personal 
information about individuals collected 
by the United States Section is limited 
to that which is legally authorized and 
necessary and is maintained in a 
manner which precludes unwarranted 
intrusions upon individual privacy. 
Further, these regulations establish 
procedures by which an individual can: 
(a) Determine if the United States 
Section maintains records or a system of 
records which indudes a record 
pertaining to the individual and (b) gain 
access to a record pertaining to him or 
her for the purpose of review, 
amendment or correction. 

Oeflfiltkms. 

For the purpose of these regulations: 

(a) Act means the Privacy Act of 1974. 

(bj Agency is defined to include any 
executive department military 
department Government corporation. 
Government coatrolled corporation or 
other establishment in the executive 
branch of tiie Govemment (including the 
Exeemtive Office of the President, or any 
independent regulatory agency) (5 
U.S.C. 552)). 

(c) Commission means the 
International Boundary and Water 
Commisstoo. United States and Mexico. 

(d) Cotrtmissioner rnmns head of the 
United States Section. Intemationai 
Boundary and Water Commission. 

United States and Mexico. 

(e) Individual means a citizen of tfie 
United States or an alien (a%vfu]ly 
admitted for permanent residence. 

(f) Maintain includes maintain, 
collect, use. or disseminate. 

(g) Record means any item, collection, 
or grouping of information about an 
individual that is maintained by an 
agency, including, but not limited to. his 
education, financial transactions, 
medical history, and criminal or 
employment history and that contains 
his name, or the Identifying number, 
symbol, or other identifying particular 
assigned to the individual, such as a 
finger or voice print or a photograph. 

(h) Routine use means, with respect to 
the disclosure of a record, the use of 
such record for a purpose which is 
compatible with the purpose for which it 
is collected. 


(i) Section means the United States 
Section, International Boundary and 
Water Commission. United States and 
Mexico. 

(j) Statistical record means a record 
in a system of records maintained for 
statistical research or reporting 
purposes only and not used in whole or 
in part in making any determination 
about an identifiable individual, except 
as provided by 13 U.S.C. 8 (Census 
data). 

(kj System of records means a group 
of any records under the control of any 
agency from which information is 
retrieved by the name of the individual 
or by some identifying number, symbol, 
or other identifying particular assigned 
to the individual. 

§ 1101.3 General poHcy: Collection end 
use of peraonaf Information. 

(a) Heads of Divisions. Branches, and 
the projects shall ensure that all Section 
personnel subject to their supervision 
are advised of the provisions of the Act. 
including the criminal penalties and civil 
liabilities provided therein, and that 
Section personnel are made aware of 
their responsibilities to protect the 
security of personal information, to 
assure its accuracy, relevance, 
timeliness and completeness, to av^d 
unauthorized disclosure either orally or 
in writing, and to ensure that no systc^m 
of records concerning individuals, no 
matter how small or specialized, is 
maintained without public notice. 

(b) Section personnel shall: 

(1) Collect no information of a 
personal nature from individuals unless 
authorized to collect il to achieve a 
function or carry out a responsibility or 
function of the Section. 

(2) Collect from Individuals only that 
information which is necessary to 
Section responsibilities or functions; 

(3) Collect information, wherever 
possible, directly from the individual to 
whom it relates; 

(4) Inform individuals from whom 
information is collected of the authority 
for collection, the purpose thereof, the 
uses that will be made of the 
information, and the effects, both legal 
and practical, of not furnishing the 
information; 

(5) Neither collect maintain, use nor 
disseminate information concerning an 
individual's religious or political beliefs 
or activities or his membership in 
associations or oxganizations. unless (i) 
the individual has volunteered such 
information for hL own benefit; (ii) the 
information is expressly authorized by 
statute to be collected, maintained, used 
or disseminated: or (iii) the activities 
involved are pertinent to and within the 
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scope of an authorized investigation or 
adjudication activity; 

(6) Advise an individual's supervisors 
of the existence or contemplated 
development of any system of records 
which retrieves information about 
individuals by individual identified: 

(7) Maintain an accounting of all 
disclosures of information to other than 
Section personnel; 

(8) Disclose no information concerning 
individuals to other than Section 
personnel except when authorized by 
the Act or pursuant to a routine use 
published in the Federal Register, 

(9) Maintain and process information 
concerning individuals with care in 
order to ensure that no inadvertent 
disclosure of the information is made to 
other than Section personnel; and 

(10) Call to the attention of the PA 
Officer any information in a system 
maintained by the Section which is not 
authorized to be maintained under the 
provisions of the Act, including 
information on First Amendment 
activities, information that is inaccurate, 
irrelevant or so incomplete as to risk 
unfairness to the individual concerned. 

(c) The system of records maintained 
by the Section shall be reviewed 
annually by the PA Officer to ensure 
compliance with the provisions of the 
Act, 

(d) Information which may be used in 
making determinations about an 
individual's rights, benefits, and 
privileges shall, to the greatest extent 
practicable, be collected directly from 
that individual. In deciding whether 
collection of information from an 
individual, as opposed to a third party 
source, is practicable, the following 
criteria, among others, may be 
considered; 

(1) Whether the nature of the 
information sought is such that it can 
only be obtained from a third party; 

(2) Whether the cost of collecting the 
information from the individual is 
unreasonable when compared with the 
cost of collecting it from a third party; 

(3) Whether there is a risk that 
information requested from the third 
parties, if inaccurate, could result in an 
adverse determination to the individual 
concerned; 

(4) Whether the information, if 
supplied by the individual, would have 
to be verified by a third party; or 

(5) Whether provisions can be made 
for verification by the Individual of 
information collected from third parties. 

(e) Employees whose duties require 
handling of records subject to the Act 
shall, at all times, take care to protect 
the integrity, security and confidentiality 
of these records. 


(f) No employee of the section may 
alter or destroy a record subject to the 
Act unless (1) such alteration or 
destruction is properly undertaken in the 
course of the employee's regular duties 
or (2) such alteration or destruction is 
required by a decision of the 
Commissioner or the decision of a court 
of competent jurisdiction. 

9 1101.4 Reports on new systems of 
records; computer matching programs. 

(a) Before establishing any new 
systems of records, or making any 
significant change in a system of 
records, the Section shall provide 
adequate advance notice to: 

(1) The Committee on Government 
Operations of the House of 
Representatives; 

(2) The Committee on Governmental 
Affairs of the Senate; and 

(3) The Office of Management and 
Budget. 

(b) Before participating in any 
computerized information "matching 
program," as that term is defined by 5 
U.S.C. 552a(a)(8] the Section will comply 
with the provisions of 5 U.S.C. 552a(oj, 
and will provide adequate advance 
notice as described in § 1101,4(a] above. 

§1101.5 Security, confidentiality and 
protection of records. 

(a) The Act requires that records 
subject to the Act be maintained with 
appropriate administrative, technical 
and physical safeguards to ensure the 
security and confidentiality of records 
and to protect against any anticipated 
threats or hazards to their security or 
integrity which could result in 
substantial harm, embarrassment, 
inconvenience or unfairness to any 
individual on whom information is 
maintained. 

(b) When maintained in manual form 
(typed, printed, handwritten, etc.) 
records shall be maintained, at a 
minimum, subject to the following 
safeguards, or safeguards affording 
comparable protection: 

(1) Areas in which the records are 
maintained or regularly used shall be 
posted with an appropriate warning 
stating that access to the records is 
limited to authorized persons. The 
warning shall also summarize the 
requirements of 9 1101.3 and state that 
the Act contains a criminal penalty for 
the unauthorized dislosure of records to 
which it applies. 

(2) During working hours: (i) The area 
in which the records are maintained or 
regularly used shall be occupied by 
authorized personnel or (ii) access to the 
records shall be restricted by their 
storage in locked metal file cabinets or a 
locked room. 


(3) During non-working hours, access 
to the records shall be restricted by their 
storage in locked metal file cabinets or a 
locked room. 

(4) Where a locked room is the 
method of security provided for a 
system, that security shall be 
supplemented by; (i) Providing lockable 
file cabinets or containers for the 
records or (ii) changing the lock or locks 
for the room so that they may not be 
opened with a master key. For purposes 
of this paragraph, a master key is a key 
which may be used to open rooms other 
than the room containing records 
subject to the Act, unless those rooms 
are utilized by officials or employees 
authorized to have access to the records 
subject to the Act. 

(5) Personnel handling personal 
information during routine use will 
ensure that the information is properly 
controlled to prevent unintentional or 
unauthorized disclosure. Such 
information will be used, held, or stored 
only where facilities or conditions are 
adequate to prevent unauthorized or 
unintentional disclosure. 

(c) When the records subject to the 
Act are maintained in computerized 
form, safeguards shall be utilized based 
on those recommended in the National 
Bureau of Standard’s booklet "Computer 
Security Guidelines for Implementing 
the Privacy Act of 1974" (May 30.1975), 
and any supplements thereto, which are 
adequate and appropriate to assuring 
the integrity of the records. 

§ 1101.6 Requests for access to records. 

(a) Any individual may submit an 
inquiry to the Section to ascertain 
whether a system of records contains a 
record pertaining to him or her. 

(b) The inquiry should be made either 
in person or by mail addressed to the PA 
Officer, United States Section, 
International Boundary and Water 
Commission, 4171 North Mesa, Suite C- 
310. El Paso. TX 79902-1422. The PA 
Officer shall provide assistance to the 
individual making the Inquiry to assure 
the timely identification of the 
appropriate systems of records. The 
office of the PA Officer is located in 
Suite 0316 and is open to an individual 
between the hours of 8 a.m. and 4:30 
p.m., Monday through Friday (excluding 
holidays). 

(c) Inquiries submitted by mail should 
be marked "PRIVACY ACT REQUEST" 
on the bottom left-hand comer of the 
envelope. 

(d) Tlie letter should state that the 
request is being made under the Privacy 
Act. 

(e) Inquiries concerning whether a 
system of records contains a record 


j. 


MUiAtth 
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pertaining to an individual should 
contain the following: 

(1) Name, address and telephone 
number (optional) of the individual 
making the inquiry: 

(2) Name, address and telephone 
number (optional) of the individual to 
whom the record pertains, if the 
inquiring individual is either the parent 
of a minor or the legal guardian of the 
individual to whom a record pertains: 

(3) A certified or authenticated copy 
of documents establishing parentage or 
guardianship: 

(4) Whether the individual to whom 
the record pertains is a citizen of the 
United States or an alien lawfully 
admitted for permanent residence into 
the United States: 

(5) Name of the system of records, as 
published in the Federal Register. 

(6) Location of the system of records, 
as published in the Federal Register: 

(7) Such additional information as the 
individual believes will or might assist 
the Section in responding to the inquiry 
and in verifying the individuafs identity 
(for example: date of birth, place of 
birth, names of parents, place of work, 
dates of employment, position title, etc.): 

(6) Date of inquiry: and 

(9) Signature of the requester. 

The Section reserves the right to require 
compliance with the identification 
procedures appearing at paragraph (f) of 
this section where conditions warrant. 

(f) The requirement for identification 
of individuals seeking access to records 
are as follows: 

(1) In person: Each individual making 
a request in person shall be required to 
present satisfactory proof of identity. 

The means of proof. In the order of 
preference and priority, are: 

(i) A document bearing the 
individuafs photograph (for example, 
driver’s license, passport or military or 
civilian identification card): 

(ii) A document bearing the 
individual's signature, preferably issued 
for participation in a federally 
sponsored program (for example. Social 
Security card, unemployment insurance 
book, employer’s identification card, 
national credit card and professional, 
craft or union membership card): and 

(iii) A document bearing either the 
photograph or the signature of the 
individual, preferably issued for 
participation in a federally sponsored 
program (for example. Medicaid card). 

In the event the individual can provide 
no suitable documentation of identity, 
the Section will require a signed 
statement asserting the individual's 
identity and stipulating that the 
individual understands the penalty 
provision of 5 U.S.C. 552a(i){3). 


(2) Not in person: If the individual 
making a request does not appear in 
person before the PA Officer, a 
certificate of a notary public or 
equivalent officer empowered to 
administer oaths must accompany the 
request. 

(3) Psirents of minors and legal 
guardians: An individual acting as the 
parent of a minor or the legal guardian 
of the individual or an heir or legal 
representative of a deceased person to 
whom a record pertains shall establish 
his or her personal identity in the 
manner prescribed in either paragraph 
(f)(1) or (2) of this section. In addition, 
such individual shall establish his or her 
identity in the representative capacity of 
parent or legal guardian. In the case of 
the parent of a minor, the proof of 
identity shall be a certified or 
authenticated copy of the minor’s birth 
certificate. In the case of a legal 
guardian of an individual who has been 
declared incompetent due to physical or 
mental incapacity or age by a court of 
competent jurisdiction, the proof of 
identity shall be a certified or 
authenticated copy of the court’s order. 

A parent or legal guardian may act only 
for a living individual, not for a 
decedent. A parent or legal guardian 
may be accompanied during personal 
access to a record by another individual, 
provided the requirements of paragraph 
(f) of § 1101.7 are satisfied. In the case of 
an heir or legal representative of a 
deceased person the proof of identity 
shall be a certified copy of the Will, if 
any: the order of a court of competent 
jurisdiction admitting the Will to 
probate: the order of a court of 
competent jurisdiction appointing an 
executor, executrix, or administrator: a 
letter of administration: or any other 
documentary evidence which 
establishes the identity of the individual 
as an heir or legal representative of a 
deceased person. 

(g) When the provisions of this part 
are alleged to have the effect of 
impeding an individual in exercising his 
or her right to access, the Section will 
consider, from an individual making a 
request, alternative suggestions 
regarding proof of identity and access to 
records. 

(h) An inquiry which is not addressed 
as specified in paragraph (b) of this 
section or which is not marked as 
specified in paragraph (c) of this section 
will be so addressed and marked by the 
Section’s personnel and forwarded 
immediately to the PA Officer. An 
inquiry which is not properly addressed 
by the individual will not be deemed to 
have been “received” for purposes of 
measuring time periods for response 
until forwarding of the inquiry to the PA 


Officer has been effected. In each 
instance when an inquiry so forwarded 
is received, the PA Officer shall notify 
the individual that his or her inquiry 
was improperly addressed and the date 
when the inquiry was received at the 
proper address. 

(i) Each inquiry received shall be 
acted upon promptly by the PA Officer. 
Although there is no fixed time when an 
agency must respond to a request for 
access to records under the Act, every 
effort will be made to respond within 
ten (10) days (excluding Saturdays. 
Sundays and holidays) of the date of 
receipt. If a response cannot be made 
within ten (10) days, the PA Officer shall 
send an acknowledgment during that 
period providing information on the 
status of the inquiry and asking for such 
further information as may be necessary 
to process the inquiry. Every effort will 
be made to provide the requested 
records within thirty (30) days. 

(j) An individual shall not be required 
to state a reason or otherwise justify his 
or her inquiry. 

§ 1101.7 Disclosure of records to 
Individuals who are subjects of those 
records. 

(a) Each request received shall be 
acted upon promptly by the PA Officer. 
Every effort will be made to respond 
within ten (10) days (excluding 
Saturdays, Sundays, and holidays) of 
the date of receipt. If a response cannot 
be made within ten (10) days due to 
unusual circumstances, the PA Officer 
shall send an acknowledgment during 
that period providing information on the 
status of the request and asking for such 
further information as may be necessary 
to process the request. Every effort will 
be made to provide the requested 
records within thirty (30) days. “Unusual 
circumstances” shall include 
circumstances where a search for and 
collection of requested records from 
inactive storage, field facilities or other 
establishments are required, cases 
where a voluminous amount of data is 
involved, instances where information 
on other individuals must be separated 
or expunged from the particular record, 
and cases where consultations with 
other agencies having a substantial 
interest in the determination of the 
request are necessary. 

(b) Grant of access: 

(1) Notification. 

(i) An individual shall be granted 
access to a record pertaining to him or 
her except where the record is subject to 
an exemption under the Act and these 
rules. 
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(ii) The PA Officer shall notify the 
individual of such determination and 
provide the following information: 

(A) The methods of access, as set 
forth in paragraph (b)(2) of this section; 

(B) The place at which the records 
may be inspected; 

(C) The earliest date on which the 
record may be inspected and the period 
of time that the records will remain 
available for inspection. In no event 
shall the earliest date be later than 
thirty (30) days from the date of 
notification; 

(D) The estimated date by which a 
copy of the record could be mailed and 
the estimate of fees pursuant to 

§ 1101.11. In no event shall be estimated 
date be later than thirty (30) days from 
the date of notification; 

(E) The fact that the individual, if he 
or she wishes, may be accompanied by 
another individual during the persona) 
access, subject to the procedures set 
forth in paragraph (f) of this section; and 

(F) Any additional requirements 
needed to grant access to a specific 
record. 

(2) Method of access: The following 
methods of access to records by an 
individual may be available depending 
on the circumstances of a given 
situation: 

(i) Inspection in person may be made 
in the ofHce specified by the PA Officer, 
between the hours of 8 a.m. and 4:30 
p.m., Monday through Friday (excluding 
holidays); 

(ii) Transfer of records to a Federal 
facility more convenient to the 
individual may be arranged, but only if 
the PA Officer determines that a 
suitable facility is available, that the 
individuafs access can be properly 
supervised at that facility, and that 
transmittal of the records to that facility 
will not unduly interfere with operations 
of the section or involve unreasonable 
costs, in terms of both money and 
manpower, and 

(iii) Copies may be mailed at the 
request of the individual, subject to 
payment of the fees prescribed in 

§ 1101.11. The Section, at its own 
initiative, may elect to provide a copy 
by mail, in which case no fee will be 
charged to the individual. 

(c) Access to medical records: Upon 
advice by a physician that release of 
medical information directly to the 
requester could have an adverse effect 
on the requester, the Section may 
attempt to arrange an acceptable 
alternative. This will normally involve 
release of such information to a 
physician named by the requester, with 
the requester’s written consent (Note 
that release to any third party, including 
a physician or family member, must 


comply with the provisions of $ 11016 of 
this part.) 

(d) The Section shall supply such 
other information and assistance at the 
time of access to make the record 
Intelligible to the individual 

(e) The Section reserves the right to 
limit access to copies and abstracts of 
original records, rather than the original 
records. This election would be 
appropriate, for example, when the 
record is in an automated data media 
such as tape of disc, when the record 
contains information on other 
individuals, and when deletion of 
information is permissible under 
exemptions (for example 5. U.S.C. 
552(k)(l]). In no event shaU original 
records of the Section be made available 
to the individual except under the 
immediate supervision of the PA Officer 
or his designee. Title 18 U.S.C 2701(a) 
makes it a crime to conceal, mutilate, 
obliterate, or destroy a record filed in a 
public office, or to attempt to do any of 
the foregoing. 

(f) Any individual who request access 
to a record pertaining to that Individual 
may be accompanied by another 
individual of his or her choice. 
’’Accompanied” includes discussion of 
the record in the presence of the other 
Individual. The individual to whom the 
record pertains shall authorize the 
presence of the other individual in 
writing and shall include the name of 
the other individual, a specific 
description of the record to which 
access is sought, and the date and the 
signature of the individual to whom the 
record pertains. The other individual 
shall sign the authorization in the 
presence of the PA Officer or his 
designee. An individual shall not be 
required to state a reason or otherwise 
justify his or her decision to be 
accompanied by another Individual 
during the personal access to a record. 

(g) Initial denial of access: 

(1) Grounds. Access by an individual 
to a record which pertains to that 
individual will be denied only upon a 
determination by the PA Officer that: 

(1) The record is subject to an 
exemption under the Act and these 
rules: 

(ii) The record is information compiled 
in reasonable anticipation of a civil 
action or proceeding; 

(iii) The provisions of S llCn.7(c) 
pertaining to medical records have been 
temporarily invoked; or 

(iv) The individual unreasonably has 
failed to comply with the procedural 
requirements of these rules. 

(2) Notification. The PA Officer shall 
give notice of denial of access of records 
to the individual in writing and shall 
include the following information: 


(i) The PA Officer's name and title or 
position; 

(ii) The date of denial; 

(iii) The reasons for the denial, 
including citation to the appropriate 
section of the Act and these rules; 

(iv) The individual's opportunities for 
further administrative consideration, 
including the identity and address of the 
responsible official: 

(v) If stated to be administratively 
final vnthin the Section, the individual's 
right to judicial review under 5 U.S.C 
552a(g) (1) and (5). 

(3) Administrative review: When an 
initial denial of a request is issued by 
the PA Officer, the individual’s 
opportunities for further consideration 
shall be as follows: 

(i) As to denial under paragraph 
(8)(^)(i) of this section, the sole 
procedure is a petition for the issuance, 
amendment, or repeal of a rule under 5 
U.S.C 553(e). Such petition shall be filed 
with the Commissioner, United States 
Section, International Boundary and 
Water Commission, 4171 North Mesa, 
Suite C-310, El Paso. TX 79902^1422 If 
the exception was determined by 
another agency, the PA Officer will 
provide the individual with the name 
and address of the other agency and any 
relief sought by the individual shall be 
that provided by the regulations of the 
other agency. Within the Section, no 
such denial is administratively final 
until such a petition has been filed by 
the individual and disposed of on the 
merits by the Commissioner. 

(ii) As to denial under paragraphs 
(g)(1), (ii), (iii) or (iv) of this section, the 
individual may file for review with the 
Commissioner, as indicated in the PA 
Officer’s initital denial notification. 

(h) If a request is partially granted and 
partially denied, the PA Officer shall 
follow the appropriate procedures of 
this section as to the records within the 
grant and the records within the denial 

$11016 Disck>str« of records to thlrtS- 
partles. 

(a) The Section will not disclose any 
information about an individual to any 
person other than the individual except 
in the following instances: 

(1) Upon written request by the 
individual about whom the information 
is maintained; 

(2) With prior written consent of the 
individual about whom the information 
is maintained; 

(3) To the parent(s) of a minor child, 
or the legal guardian of an incompetent 
person, when said parent(8) or legal 
guardian act(8) on behalf of said minor 
or incompetent person. 
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(4) When permitted under 5 U.S.C. 
552a(b) (1) through (11) which provides 
as follows: 

(i) To those ofHcers and employees of 
the agency which maintains the record 
who have a need for the record in the 
performance of their duties: 

(ii) Required under 5 U.S.C. 552 of the 
U.S. Code; 

(iii) For a routine use as defined in the 
Act at 5 U.S.C. 552a(a)(7); 

(iv) To the Bureau of the Census for 
purposes of planning or carrying out a 
census or survey or related activity 
pursuant to the provisions of title 13 of 
the U.S. Code; 

(v) To a recipient who has provided 
the agency with advance adequate 
written assurance that the record will be 
used solely as a statistical research or 
reporting record, and the record is to be 
transferred in a form that is not 
individually identifiable; 

(vi) To the National Archives of the 
United States as a record which has 
sufficient historical or other value to 
warrant its continued preservation by 
the United States Government, or for 
evaluation by the Administrator of 
General Services or his designee to 
determine whether the record has such 
value; 

(vii) To another agency or to an 
instrumentality of any governmental 
jurisdiction within or under the control 
of the United States for a civil or 
criminal law enforcement activity if the 
activity is authorized by law. if the head 
of the agency or instrumentality has 
made a written request to the agency 
which maintains the record specifying 
the particular portion desired and the 
law enforcement activity for which the 
record is sought; 

(viii) To a person pursuant to a 
showing of compelling circumstances 
affecting the health or safety of an 
individual if upon such disclosure 
notification is transmitted to the last 
known address of such individual; 

(ix) To either House of Congress, or, 
to the extent of matter within its 
jurisdiction, any committee or 
subcommittee thereof, any joint 
committee of Congress or subcommittee 
of any such joint committee, and to a 
Congressman who is acting on behalf of 
his constituent; 

(x) To the Comptroller General, or any 
of his authorized representatives, in the 
course of the performance of the duties 
of the General Accounting Office; or 

(xi) Pursuant to the order of a court of 
competent jurisdiction; 

(5) When required by the Act and not 
covered explicitly by the provisions of 5 
U.S.C. 552a(b). These situations include 
the following: 


(i) Dissemination of a corrected or 
amended record or notation of a 
disagreement statement (5 U.S.C. 
552a(c)(4)); 

(ii) Disclosure of records to an 
individual to whom they pertain (5 
U.S.C. 552a(d)); 

(iii) Civil actions by an Individual (5 
U.S.C. 552a(g)); 

(iv) Release of records or information 
to the Privacy Protection Study 
Commission (Section 5 of Pub. L 93- 
579); 

(v) Fulfill the needs of Office of 
Management and Budget to provide 
continuing oversight and assistance to 
the section in implementation of the Act 
(Section 6 of Pub. L 93-579). 

§ 1101.9 Exemptions. 

The following are exempt from 
disclosure under 5 U.S.C. 552a (j) and 
(k): 

(a) Any record originated by another 
agency which has determined that the 
record is exempt. If a request 
encompasses such a record, the Section 
will advise the requester of its 
existence, and of the name and address 
of the source agency. 

(b) Records specifically authorized 
under criteria established by an 
executive order to be kept secret in the 
interest of national defense or foreign 
policy, and which are, in fact, properly 
classified pursuant to such executive 
order. 

(c) Those systems of records listed as 
exempt in the Notice of Records of the 
Federal Register, including: Certificates 
of Medical Examination; Occupational 
Health and Injury Files; and 
Investigative Records. 

§ 1101.10 Accounting for disclosures. 

(a) Each system manager shall 
establish a system of accounting for all 
disclosures of records, either orally or in 
writing made outside the Section, unless 
otherwise exempted under this section. 
Accounting procedures may be 
established in the least expensive and 
most convenient form that will permit 
the PA Officer to advise individuals 
promptly upon request of the persons or 
agencies to which records concerning 
them have been disclosed. Accounting 
of disclosures made under 5 U.S.C. 
552a(b)(7) relating to civil or criminal ^ - 
law enforcement activities shall not Sie 
made available to the individual named 
in the record. 

(b) Accounting records, at a minimum, 
shall include the date, nature, and 
purpose of each disclosure of a record 
and the name and address of the person 
or agency to whom the disclosure was 
made. Accounting records shall be 


maintained for at least five years or the 
life of the record, whichever is longer. 

(c) Accounting is not required to be 
kept for disclosure made within the 
Section or disclosures made pursuant to 
the Freedom of Information Act. 

(d) If an accounting of the disclosure 
was made, the PA Officer shall inform 
any person or other agency about any 
correction or notation of dispute made 
by the Section in accordance with 5 
U.S.C. 552a(d) of any record that has 
been disclosed to the person or agency. 

§1101.11 Fees, 

(a) Under the Act. fees can only be 
charged for the cost of copying records. 
No fees may be charged for the time it 
takes to search for the records or for the 
time it takes to determine if any 
exemptions apply. The Section will not 
charge a fee for the first copy of an 
individual’s personnel record. 

(b) The Section will charge a fee of 
$0.10 per page for copies of documents 
which are identified by an individual 
and reproduced at the individual's 
request for retention, except that there 
will be no charge for requests involving 
costs of $1.00 or less, but the copying 
fees for contemporaneous request by the 
same individual shall be aggregated to 
determine the total fee. 

(c) Special and additional serv ices 
provided at the request of the individual, 
such as certification or authentication, 
will be charged to the individual in 
accordance with other published 
regulations of the Section pursuant to 
statute (for example. 22 Cl^ part 1102— 
Freedom of Information Act.) 

(d) Remittances shall be in the form of 
either a personal check or bank draft 
drawn on a bank in the United States, a 
postal money order, or cash. Remittance 
shall be made payable to the order of 
the U.S. Section, International Boundary 
and Water Commission, and delivered 
to or mailed to the PA Officer, United 
States Section, International Boundary 
and Water Commission, 4171 North 
Mesa. Suite C-310. El Paso, TX 79902- 
1422. The Section will assume no 
responsibility for cash sent by mail. 

(e) A receipt for fees paid will be 
given only upon request. 

§ 1101.12 Request to correct or amend a 
record. 

(a) Any individual may submit a 
request for correction of or amendment 
to a record to the Section. The request 
should be made either in person or by 
mail addressed to the PA Officer who 
processed the individual’s request for 
access to the record, and to whom is 
delegated authority to make initial 
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determinations on requests for 
correction or amendment. 

(b) Since the request, in aU cases, will 
follow a request for access under 

§ 1101.6. the individual's identity will be 
established by his or her signature on 
the request 

(c) A request for correction or 
amendment should be in writing. The 
envelope containing the request should 
be marked "Privacy Act Amendment 
Request" on the lower left hand comer. 
The request should include the 
following: 

(1) First, the letter should state that it 
is a request to amend a record under the 
Privacy Act of 1974. 

(2) Second, the request should identify 
the specific record and the specific 
information in the record for which an 
amendment is being sought. 

(3) Third, the request should state why 
the information is not accurate, relevant, 
timely, or complete. Supporting evidence 
may be included with the request. 

(4) Fourth, the request should state 
what new or additional information, if 
any, should be included in place of the 
erroneous information. Evidence of the 
validity of new or additional 
information should be included. If the 
information in the file is wrong and 
needs to be removed rather than 
supplemented or corrected, the request 
should make this clear. 

(5) Fifth, the request should include 
the name, address, and telephone 
number (optional) of the requester. 

§ 1101.13 Agency review of request to 
correct or amend a record. 

(a) (1) Not later than ten (10) days 
(excluding Saturdays, Sundays and 
holidays) after receipt of a request to 
correct or amend a record, the PA 
Officer shall send an acknowledgment 
providing an estimate of time within 
which action will be taken on the 
request and asking for such further 
Information as may be necessary to 
process the request. The estimate of 
time may take into account unusual 
circumstances as described in 
§ 1101.7(a). No acknowledgment will be 
sent if the request can be reviewed, 
processed and the individual notified of 
the results of review, (either compliance 
or denial) within ten (10) days 
(excluding Saturdays. Sundays and 
holidays). Requests filed in person will 
be acknowledged in writing at the time 
submitted. 

(2) Promptly after acknowledging 
receipt of a request, or after receiving 
such further information as might have 
been requested, or after arriving at a 
decision within ten (10) days, the PA 
Officer shall either. 


(i) Make the requested correction or 
amendment and advise the individual in 
writing of such action, providing either a 
copy of the corrected or amended record 
or a statement as to the means whereby 
the correction or amendment was 
effected in cases where a copy cannot 
be provided (for example, erasure of 
information from a record maintained 
only in an electronic data bank); or 

(ii) Inform the individual in writing 
that his or her request is denied and 
provide the following information: 

(A) The PA Officer's name, title and 
position; 

(6) The date of denial; 

(C) The reasons for the denial, 
including citation to the appropriate 
sections of the Act and these rules; 

(D) The procedures for appeal of the 
denial as set forth in § 1101.14. 

The term promptly in this paragraph 
means within thirty (30) days (excluding 
Saturdays, Sundays and holidays). If the 
PA Officer cannot make the 
determination within thirty (30) days, 
the individual will be advised in writing 
of the reason therefor and of the 
estimated date by which the 
determination will be made. 

(b) Whenever an individual's record is 
corrected or amended pursuant to a 
request by that individual, the PA 
Officer shall notify all persons and 
agencies to which copies of the record 
had been disclosed prior to its 
correction or amendment, if an 
accounting of such disclosure required 
by the Act was made. The notification 
shall require a receipt agency 
maintaining the record to acknowledge 
receipt of the notification, to correct or 
amend the record, and to apprise any 
agency or person to which it has 
disclosed the record of the substance of 
the correction or amendment. 

(c) The following criteria will be 
considered by the PA Officer in 
reviewing a request for correction or 
amendment 

(1) The sufficiency of the evidence 
submitted by the individual; 

(2) The factual accuracy of the 
information; 

(3) The relevance and necessity of the 
information in terms of purpose for 
which it was collected. 

(4) The timeliness and currency of the 
information in light of the purpose for 
which it was collected; 

(5) The completeness of the 
information in terms of the purpose for 
which it was collected; 

(6) The degree of possibility that 
denial of the request could unfairly 
result In determinations adverse to the 
individual; 


(7) The character of the record sought 
to be corrected or amended; and 

(0) The propriety and feasibility of 
complying with the specific means of 
correction or amendment requested by 
the individual. 

(d) The Section will not undertake to 
gather evidence for the individual, but 
does reserve the right to verify the 
evidence which the individual submits. 

(e) Correction or amendment of a 
record requested by an individual will 
be denied only upon a determination by 
the PA Officer that: 

(1) The individual has failed to 
establish, by a preponderance of the 
evidence, the propriety of the correction 
or amendment in light of the criteria set 
forth in paragraph (c) of this section; 

(2) The record sou^t to be corrected 
or amended was compiled in a 
terminated judicial, quasi-judicial or 
quasi-legislative proceeding to which 
the individual was a party or 
participant; 

(3) Tlie record sought to be corrected 
or amended is the subject of a pending 
judicial, qua si-judicial or quasi- 
legislative proceeding to which the 
individual is a party or participant; 

(4) The correction or amendment 
would violate a duly enacted statute or 
promulgated regulation; or 

(5) The individual unreasonably has 
failed to comply with the procedural 
requirements of these rules. 

(f) If a request is partially granted and 
partially denied, the PA Ofiicer shall 
follow die approrpriate procedures of 
this section as to the records within the 
grant and the records within the denial. 

$1101.14 Appeal of agency decision not 
to correct or amend a record. 

(a) An appeal of the initial refusal to 
amend a record under $ 1101.13 may be 
requested by the individual who 
submitted the request. The appeal must 
be requested in writing, and state that 
the appeal is being made under the 
Privacy Act of 1974. it should identify 
the denial that is being appealed and the 
records that were withheld, it should 
include the requester's name and 
address and telephone number 
(optional), and it should be signed by 
the individual making the request. It 
should be received by the Section within 
sixty (60) calendar days of the date the 
individual is informed of the PA 
Officer's refusal to amend a record In 
whole or in part. The request should be 
addressed and sent via certified mail to 
the Commissioner, United States 
Section. International Boundary and 
Water Commission, 4171 North Mesa, 
suite C-310. El Paso, TX 79902-1422. The 
processing of appeals will be facilitated 
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if the words '‘PRIVACY APPEAL*' 
appear in capital letters on both the 
envelope and the top of the appeal 
papers. An appeal not addressed and 
marked as provided herein will be 
marked by Section personnel when it is 
so identified and will be forwarded 
immediately to the Commissioner. 

(b) The time for decision on the 
appeal begins on the date the appeal is 
received by the Commissioner. The 
appeal should include any 
documentation, information or 
statements advanced for the amendment 
of the record. 

(c) There shall be a written record of 
the reason for the final determination. 
The final determination will be made 
not later than thirty (30) days (excluding 
Saturdays. Sundays and holidays) from 
the date the Commissioner receives the 
appeal: unless, for good cause shown, 
the Commissioner extends such 
determination beyond the thirty (30) day 
period. 

(d) When the final determination is 
that the record should be amended hi 
accordance with the individual's 
request, the Commissioner shall direct 
the office responsible for the record to 
comply. The o^ce responsible for the 
record shall: 

(1) Amend the record as directed: 

(2) If a distribution of the record has 
been made, advise all previous 
recipients of the record of the 
amendment and its substance: 

(3) So advise the individual in writing. 

(e) When the hnal decision is that the 
request of the individual to amend the 
record is refused, the Commissioner 
shall advise the individual: 

(1) Of the refusal and the reasons for 
it; 

(2) Of his or her right to file a concise 
statement of the reasons for disagreeing 
with the decision of the Section; 

(3) Of the procedures for filing the 
statement of disagreement; 

(4) That the statement which is filed 
will be made available to anyone to 
whom the record is subsequently 
disclosed together with, at the discretion 
of the Section, a brief statement by the 
Section summarizing its reasons for 
refusing to amend the record: 

(5) That prior recipients of the 
disputed record will be provided a copy 
of any statement of dispute to the extent 
that an accounting of disclosures was 
maintained: and 

(6) Of his or her right to seek judicial 
review of the Section's refusal to amend 
the record. 

(f) When the final determination is to 
refuse to amend a record and the 
individual has filed a statement under 
paragraph (eM2) of this section, the 
Section will clearly annotate the record 


so that the fact that the record is 
disputed is apparent to anyone who may 
subsequently have access to use or 
disclose it. When information that is the 
subject of a statement of dispute filed by 
an individual is subsequently disclosed, 
the Section will note that the 
information is disputed and provide a 
copy of the individual's statement. The 
Section may also include a brief 
summary of the reasons for not making 
a correction when disclosing disputed 
information. Such statements %viU 
normally be limited to the reasons given 
to the individual for not amending die 
record. Copies of the Section's statement 
shall be treated as part of the 
individual's record for granting access; 
however, it will not be subject to 
amendment by the individual under 
these rules. 

(g) An appeal will be decided on the 
basis of the individual's appeal papers 
and the record submitted by the PA 
officer. No personal appearance or 
hearings on appeals will be allowed. 

§ 1101.15 Judfdai review. 

After having exhausted all 
administrative remedies set forth in 
§ 1101.7(g)(3) or S 1101.14, a requester 
may bring a civil action against the 
Section, in a United States District Court 
of proper venue, within two years of the 
final administrative decision which the 
requester seeks to challenge. 

§ 1101.16 Criminal penalties. 

(a) Under the provisions of the Act. it 
is a Federal crime for any person to 
knowingly and willfully request or 
obtain information from a Federal 
agency, including this Section, by false 
pretenses. 

(b) It is also a crime for any officer or 
employee of the Section to knowingly 
and willfully: 

(1) Make an unauthorized disclosure; 
or 

(2) Fail to publish public notice of a 
system of records as required by 5 
U.S.C. 552a(e)(4). 

{1101.17 Annual report to Congress. 

(a) On or before August 1 of each 
calendar year the Commissioner shall 
submit a report covering the preceding 
calendar year to the Speaker of the 
House of Representatives and the 
President of the Senate for referral to 
the appropriate committees of the 
Congress. The report shall include: 

(1) The U.S. Section's point of contact 
responsible for implementing the 
Privacy Act of 1974; 

(2) The number of active systems, new 
systems published, systems deleted, 
systems automated, either in whole or 
part, number of existing systems for 


which new routine uses were 
established, number of existing systems 
for which new exemptions were 
claimed, number of existing systems 
from which exemptions were deleted, 
and number of public comments 
received by the agency of publication of 
rules or notices: 

(3) Total number of requests for 
access, number of requests wholly or 
partially granted, number of requests 
totally denied, number of requests for 
which no record was found, number of 
appeals of denials of access, number of 
appeals In which denial was upheld, 
number of appeals in which denial was 
overturned either in whole or part, 
number of requests to amend records in 
system, number of amendment requests 
wholly or partially granted, number of 
amendment requests totally denied, 
number of appeals of denials of 
amendment requests, number of appeals 
in which denial was upheld, number in 
which denial was overturned either in 
whole or in part whether the U.S. 
Section denied an individual access to 
his or her records in a system of record 
on any basis other than a Privacy Act 
exemption under 5 U.S.C S52(j) or (k), 
and the legal justification for the denial 
number of instances in which 
individuals litigated the results of 
appeals of access or amendment and 
the results of such litigation, and a 
statement of our involvement in 
matching programs; 

(4) Any other information which will 
indicate the U.S. Section's effort to 
comply with the objectives of the Act to 
include any problems encountered, with 
recommendations for solving thereof: 

(5) And. a copy of these regulations. 
Reinaldo Martinez. 

FOIA/Privacy Act Officer^ 

[FR Doc. 92-13801 Filed 6-11-92; 8:45 am| 
B1UJNQ CODE 4710-03-41 


DEPARTMENT OF TRANSPORTATION 
Coast Guard 
33 CFR Part 100 
(CGD1 92-015] 

Great Kennebec River Whatever Race, 
Kennebec River, Maine 

agency: Coast Guard. DOT. 
action: Implementation of rule. 

summary: This document puts into 
effect the permanent regulations. 33 CFR 
100.106, for the Great Kennebec River 
Whatever Race to be held on Sunday. 
July 5.1992 from 6 a.m. to 6 p.m. The 
regulations in 33 CFR 100.108 are 
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necessary in order to control vessel 
traffic within the immediate vicinity of 
the event due to the confined nature of 
the waterway and the anticipated 
congestion at the time of the event. The 
purpose of this regulation is to provide 
for the safety of life and property on 
navigable waters during the event. 
EFFECTIVE DATE: The regulations. 33 CFR 
100.108 are effective from 6 a.m. to 6 
p.m. on Sunday, July 5.1992 and will be 
in effect each year thereafter during the 
same time period on the first Sunday of 
July or as published in a Federal 
Register notice and the Coast Guard 
Local Notice to Mariners. 

FOR FURTHER INFORMATION CONTACT: 
Lieutenant (junior grade) Eric G. 

Westerberg, Chief. Boating Safety 

Affairs Branch. First Coast Guard 

District. (617) 223-8310. 
SUPPLEMENTARY INFORMATION: This 
notice provides the effective period for 
the permanent regulation governing the 
1992 running of the Great Kennebec 
River Whatever Race. Augusta to 
Gardiner, Maine. The regulations. 33 
CFR 100.108, will be in effect from 6 a.m. 
on July 5.1992 through 6 p.m. on July 5. 
1992. A portion of the Kennebec River 
will be closed during this time to all 
vessel traffic except participants, official 
regatta vessels, and patrol craft. The 
regulated area is that portion of the 
Kennebec River, extending bank to 
bank, between the Maine Route 126 
Bridge (connecting Randolph and 
Gardiner, Maine), to the U.S. Route 201- 
202 bridge in Augusta, Maine. Further 
public notification, including the^full text 
of the regulations will be accomplished 
through advance notice in the First 
Coast Guard District Local Notice to 
Mariners. 

Drafting Information 

The principal persons involved in 
drafting this document are LTJG E.G. 
Westerberg, Project Manager, First 
Coast Guard District Boating Safety 
Division, and LCDR J. Astley. Project 
Attorney, First Coast Guard District 
Legal Division. 

Dated: June 1,1992. 

).D. Sipes, 

Rear Admiral, U.S. Coast Guard, Commander, 

First Coast Guard District 

(FR Doc. 92-13858 Filed 6-11-92: 8:45 am) 

BILLING COOC 4S10-14-M 


33 CFR Part 165 

(COTP Baltimore, Regulation 92-05-12J 

Security Zone Regulations: Severn 
River, Annapolis, MD 

agency: Coast Guard. DOT. 


ACTION: Temporary final rule. 

summary: The Coast Guard is 
establishing a security zone in the 
Severn River. Annapolis, Maryland. The 
security zone is needed to protect the 
participants attending the SEALINK 92 
Symposium being sponsored by the 
Government of the United States from 
sabotage or other subversive acts, 
accidents, or other causes of a similar 
nature. Entry in this zone is prohibited 
unless authorized by the Captain of the 
Port or his authorized representative. 

EFFECTIVE DATE: These regulations are 
effective each day from 6 a.m. to 11:59 
p.m.. June 17 through June 20.1992 
unless sooner terminated by the Captain 
of the Port. Baltimore. Maryland. 

FOR FURTHER INFORMATION CONTACT: 

MSTC C. R. Moberg. at U.S.C.G. Marine 
Safety Office. Custom House, 40 South 
Gay Street Baltimore. Maryland 21202- 
4022, (410) 962-5105. 

SUPPLEMENTARY INFORMATION: In 

accordance with 5 U.S.C. 553. a notice of 
proposed rulemaking (NPRM) was not 
published for this regulation and good 
cause exists for making it effective in 
less than 30 days from the date of 
Federal Register publication. Publishing 
an NPRM and delaying the effective 
date of this security zone would be 
contrary to the public interest since 
immediate action is needed to protect 
the participants attending the SEALINK 
92 Symposium from injury due to 
sabotage or other subversive acts. 

Drafting Information 

The drafters of this regulation are 
MSTC C. R. Moberg. project officer for 
the Captain of the Port. Baltimore, 
Maryland and LT M. L Lombardi, 

Project Attorney, Fifth Coast Guard 
District Legal Staff. 

Discussion of Regulation 

The Coast Guard is establishing a 
security zone in the Severn River. 
Annapolis. Maryland, to protect the 
participants attending the SEALINK 92 
Symposium being sponsored by the 
Government of the United States from 
sabotage or other subversive acts, 
accidents, or other causes of a similar 
nature. The symposium will be held at 
the U.S. Naval Academy from June 17, 
1992 through June 20,1992. No vessels 
will be allowed to enter or operate 
within the security zone except by 
specific permission and direction from 
the Captain of the Port or representative 
of the Captain of the Port. Coast Guard 
vessels will be on scene to notify 
boaters of restrictions and to enforce the 
security zone. 


List of Subjects in 33 CFR Part 165 

Harbors. Marine safety. Navigation 
(water). Security measures. Vessels. 
Waterways. 

Regulation 

In consideration of the foregoing, 
subpart D of part 165 of title 33, Code of 
Federal Regulations, is amended as 
follows: 

1. The authority citation for part 165 
continues to read as follows: 

Authority: 33 U.S.C. 1231: 50 U.S.C. 191: 33 
CFR 1.05-l(g). 6.04-1. 6.04-6. and 160.5; 49 
CFR 1.46, 

2. A new § 165.T0512 is added to read 
as follows: 

§ 165.T0512 Security Zone: Severn River 
and Annapolis HartxK, Annapolis, Maryland. 

(a) Location, The following area is a 
security zone: The waters of the Severn 
River and College Creek bounded by the 
Naval Academy seawall, and a line 
connecting the following points: 

Latitude Longitude 

38 50* 13.2’ N. 76 29* 09.1 * W. 

38 59' 14.0* N. ^ 76 29' 04.3* W. 

38 59'IOC" N * 76 28'58.1-W. 

(b) Effective Times, This area is 
effective each day from 6 a.m. to 11:59 
p.m.. June 17 through June 20.1992. 

(c) Representative of the Captain of 
the Port, A “representative of the 
Captain of the Port“ is any uniformed 
United States Coast Guard 
commissioned, warrant, or petty officer 
who has been designated by the Captain 
of the Port. Baltimore, Maryland to act 
on his behalf with respect to this zone. 

(d) Regulations, (1) No person or 
vessel may enter, or operate in the 
security zone without the permission of 
the Captain of the Port or a 
representative of the Captain of the Port. 

(2) Each person and vessel in the 
security zone shall immediately obey 
any direction or order of the Captain of 
the Port or any representative of the 
Captain of the Port. 

(3) For further information contact the 
Coast Guard Marine Safety Office, 
Baltimore, at (410) 962-5100 or the on 
scene Coast Guard patrol vessels on 
VHF FM 16. 

(4) The general regulations in § 165.33 
of this part do not apply to this security 
zone. 

Dated: June 8.1992. 

R. L. Edmiston, 

Captain, U.S, Coast Guard, Captain of the 
Port, Baltimore, Maryland. 

(FR Doc. 92-13857 Filed 6-11-92: 8:45 am) 
BILUNG CODE 4910-14>M 
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33 CFR Part 165 

rCOTP LOMtevtte, ICenlucfcy Regulation 
04i 

Safety Zone Regulations; Ohio River 
Mile 603.7 to 604.3 

agency: Coast Guard, DOT. 
action: Temporary final rule. 

summary: The Coast Guard is 
establishing a safety zone for the Ohio 
River, mile 603.7 to 604.3. The zone is 
needed to protect ail vessels and 
spectators from a safety hazard 
associated with the Louisville Qty Fair 
fireworks display. Entry into this zone is 
prohibited unless authorized by the 
Captain of the Port Louisville. Kentucky. 

EFFECTIVE DATE: This regulation 
becomes effective at 9:45 pm EDST on 
14 June 1992. it terminates at 10*20 pm 
EOST on 14 June 1992 unless sooner 
terminated by the Captain of the Port 
Louisville, Kentucky. 

FOR FURTHER INFORMATION CONTACT: 

Lieutenant Dale L. Hutchinson, (502) 
582-5194. 

SUPPLEMENTARY DiFORMATION: In 

accordance with 5 U.S.C. 553, a notice of 
proposed rulemaking was not published 
for this regulation and good cause exists 
for making it effective in less than 30 
days after Federal Register publication 
due to the short notice of the incident 
Publishing an NPRM and delaying its 
effective date would be contrary to the 
public interest since immediate action is 
needed to prevent damage to t^e vessels 
involved. 

Drafliiig Information 

The drafters of this regulation it 
Lieutenant Dale L Hutchinson, project 
officer for the Captain of the Port 
Louisville. Kentucky. 

Discussion of Regulation 

The event requiring this regulation 
will begin on 14 June 1992 at 10 pm 
EDST and end on 14 June 1992 at 1020 
pm EDST. The fireworks display will 
take place at mile 603.9 on the Ohio 
River. The river closure is needed to 
protect river traffic and spectators. The 
Captain of the Port Louisville. Kentucky 
representative may be contacted on 
VHF radio Channel 16 during the event. 

This regulation is issued pursuant to 
33 U.S.C. 1225 and 1231 as set out in the 
authority citation for all of Part 165. 

Lists of Subjects In 33 CFR Part 165 

Harbors, Marine safety. Navigation 
(water). Security measures. Vessels. 
Waterways. 


Regulation 

In consideration of the foregoing, 
subpart C of part 165 of title 33, Code of 
Federal Regulations, is amended as 
follows; 

PART 16S-{AMENOED] 

1. The authority citation for part 165 
continues to read as follows: ' 

Authofity: 33 U.S.C 1225 and 1231: 50 
US.a 191; 49 CFR 1.46 and 33 CFR 1.0&>l(g). 
604-1.6.04-6. and 1600. 

Z A new § 165.T0226 is added to read 
as follows: 

S 165.T0226 Safety Zone: Ohio River from 
Mlie 603.7 to 6042. 

(a) Location. The following area is a 
safety zone: All waters of the Ohio River 
Mile 603.7 to 604.3. 

(b| Effective Date. This regulation 
becomes elective at 9:45 pm EDST on 
14 June, 1992. It terminates at 1020 pm 
EDST on 14 fune 1992. unless sooner 
terminated by the Captain of the Port 
Louisville, Kentucky. 

(c) Regulations, in accordance with 
the general regulations in Section 165.23 
of this part entry into this zone is 
prohibited unless authorized by the 
Captain of the Port Louisville, Kentucky, 
or a Coast Guard Commissioned. 
Warrant, or Petty Officer designated by 
him. 

Dated: June 1.1992. 

W.|. Morani, Jr., 

Commander, US. Coast CvarcL Captain of the 
Port, Louisville, Kentucky. 

(FR Doc. 92-13859 Piled 6-11-92; a45 am) 
SILUMQ COOC 4at0-«4-«l 


DEPARTMENT OF EDUCATION 
34 CFR Part 671 
RtN 1840-AA69 

Foreign Periodicals Program 

agency: Department of Education. 
action: Final regulations. 

SUMMARY: The Secretary issues 
regulations to govern the Foreign 
Periodicals Program. These regulations 
are needed to implement section 607 of 
the Higher Education Act of 1965 (HEA). 
as amended by the Higher Education 
Amendments of 1966. The Foreign 
Periodicals Program is intended to 
provide a framework for strengthening 
specialized library collections dealing 
with foreign area studies and world 
affairs. 

EFFECTIVE DATE: These regulations take 
effect either 45 days after publication in 
the Federal Register or later if Congress 


takes certain adjournments. If you want 
to know the effective date of these 
regulations, call or write the Department 
of Education contact person. A 
document announcing the effective date 
will be published in the Federal 
Register. 

FOR FURTHER INFORMATION CONTACT: 
loseph F. Belmonte, Deputy Director, 
Center for International Education. U.S. 
Department of Education, room 3053. 
ROB 3. 400 Maryland Avenue SW., 
Washington. DC 20202-524a Telephone: 
202-708-7283. Deaf and hearing 
impaired individuals may call the 
Federal Dual Party Relay Service at 1- 
800-877-6339 (in the Washington. DC 
202 area code, telephone 708-9300) 
between 0 a.m. and 7 p.m.. Eastern time. 

SUPPLEMENTARY INFORMATION: Under 
the Foreign Periodicals Program, the 
Secretary awards grants to institutions 
of higher education, public or nonprofit 
private library institutions, or consortia 
of these institutions. To receive a grant 
an applicant must have an established 
library or consortium of libraries with 
collection strengths in specific 
geographical areas of the world or in 
particular fields or issues in world 
a^airs that concern one or more 
countries, or both. The applicant also 
must demonstrate a commitment to 
share the resources of Its collection.. 

Grant funds may be used: (t) To 
acquire periodicals published outside 
the United States that are not commonly 
held by American academic libraries 
and that are of scholarly or research 
importance; (2) to preserve those 
periodicals; (3) to make those 
periodicals available to researchers and 
scholars: and (4) to maintain machine* 
readable bibliographic information on 
the acquired periodicab and to enter 
that information into one or more of the 
widely available bibliographic data 
bases. 

On December 29,1987, ihe Secretary 
published a notice of proposed 
rulemaking (NPRM) for the Foreign 
Periodicals Program in the Federal 
Regbter (52 FR 49122). Final regulations 
were not adopted because the program 
was not funded until FY 1992. There are 
no significant differences between the 
NPRM and these final regulations. 

Analysb of Comments and Changes 

In response to the Secretary^ 
invitation in the NPRM nine parties 
submitted comments on the proposed 
regulations. An analysis of the 
comments and of the changes made in 
the regulations since the publication of 
the NPRM followa 
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Substantive issues are discussed 
under the section of the regulations to 
which they pertain. Technical and other 
minor changes—and suggested changes 
the Secretary is not legally authorized to 
make under the applicable statutory 
authority—are not addressed. 

Section 671.1—What is the Foreign 
Periodicals Program? 

Comment' One commenter suggested 
the addition of the phrase **in the region 
of the recipient” to the end of paragraph 
(a) of § 671.1, to ensure the availability 
of specialized collections in more than 
one region of the United States. 

Discussion: The Secretary believes 
that developing specialized collections 
in more than one region of the United 
States is consistent with the program*s 
goal of helping to develop national 
resources, and the Secretary intends to 
make grant awards that are consistent 
with this goal. Thus, an application 
should include a description of any 
special or regional needs in a persuasive 
way and relate them to national needs. 
These factors will be considered in the 
evaluation of applications under 
§ 671.11. particularly paragraphs (f) and 
(g) of that section. 

Changes: None. 

Section 671.2—Who Is Eligible for an 
Award? 

Comment: One commenter urged that 
specialized, ''affiliated,'* or branch 
libraries within a single university be 
eligible to apply “as their collections fit 
the eligibility criteria and the priorities'* 
outlined in the proposed regulations. 

Discussion: The authorizing statute, 20 
U.S.C. 1125a. provides that eligible 
applicants are institutions of higher 
education, public or nonprofit private 
library institutions, and consortia of 
these institutions, and these provisions 
are reflected in § 671.2. The Secretary 
anticipates that the wording of this 
section will permit the strengthening of 
whatever collections the institution may 
choose, subject (as the commenter 
notes) to the "criteria and the priorities’* 
of the program. Applications prepared 
by individual units of a university must 
be submitted under the authority of the 
university’s central administration. 

Changes: None. 

Comment: A commenter requested the 
addition of the phrase "with a basic 
collection and the demonstrated intent 
to develop" to paragraph (a) of § 671.2 
with a view to encouraging institutions 
that have made an initial investment in 
a new field. 

Discussion: The current wording of 
the paragraph, which is drawn from 20 
U.S.C. 1125a(c). indicates that the library 
itself must be established but does not 


specify that any minimum strength 
would be required in the spiecialized 
collection at the time the application is 
submitted. The competitive process is 
likely to determine the level of 
collection development that might be 
needed for an institution to receive title 
VI funds. 

Changes: None. 

Comment- In relation to paragraph (b), 
one commenter expressed concern that 
grantees might be permitted to exercise 
discriminatory lending practices, to 
refuse to lend to certain borrowers, or to 
impose excessive charges on those using 
the federally funded collections. 

Discussion: Under i 671.2(b). an 
institution is eligible for a grant only if it 
demonstrates a commitment to share the 
resources of its library collection with 
researchers and scholars. The Secretary 
agrees that this program should not in 
any way sanction restrictive, 
unreasonable, or costly lending or 
dissemination practices. However, these 
issues are more appropriately dealt with 
through the grant application, review, 
and monitoring processes. 

Changes: None. 

Section 671.3—What Activities May the 
Secretary Fund? 

Comment- Three commenters expressed 
concern about the content of paragraph 
(a). One noted that the library 
community has no absolute definition of 
periodicals that are "not commonly 
held” and urged flexibility in applying 
this requirement. All three noted the 
importance of continuity In the 
acquisition of periodicals, in contrast 
with the unpredictability of annual 
funding patterns. Two suggested that, 
under these circumstances, the program 
might focus on the acquisition of 
backfiles. 

Discussion: The Secretary recognizes 
that flexibility and continuity will be 
important considerations in the 
administration of the program. The 
wording of the regulations does not 
prevent the acquisition of backfiles. 

Changes: None. 

Comment Two commenters 
emphasized the importance of 
cooperative projects in conjunction with 
the bibliographic information activity 
described in paragraph (d). One 
commenter suggested the addition, to 
paragraph (d), of "described in 
paragraph (a) of this section" to assure 
that information about acquisitions 
funded under this program is 
disseminated. 

Discussion: The Secretary wishes to 
encourage cooperative bibliographic 
efforts to acquire foreign periodicals. 
Because entering appropriate 


information about acquisitions in 
national bibliographic database 
networks is an important kind of 
cooperation, it would be unwise to limit 
funding for these cooperative 
bibliographic efforts to periodicals 
purchased under this program. 

Changes: None. 

Section 671.5—What Definitions Apply? 

Comment One commenter urged the 
expansion of the definition of "foreign 
periodical" in paragraph (b) by the 
addition of "or other serial publication 
of a continuing nature" to clarify the 
scope of the program. 

Discussion: The Secretary finds that 
this addition would not clarify the scope 
of the program. A publication issued 
serially and on a continuing basis would 
be considered a periodical. 

Changes: The definition has been 
revised to clarify that the foreign 
periodicals referred to in this part must 
be produced outside the United States 
as well as published there. This 
requirement was contained in § 671.3(a) 
of the proposed regulations, and the 
change is therefore technical in nature. 
Conforming changes have been made in 
§§ 671.1(a). 671.3(a), and 671.20(a). 

Section 671.11—What Selection Criteria 
Does the Secretary Use? 

Comment Two commenters. focusing 
on paragraph (g)(1). suggested replacing 
"serve national needs" with "support 
the goals of Title VI of the Higher 
Education Act," citing the 1986 report of 
the House of Respresentatives* 
Committee on Education and Labor. 

Discussion: The phrase "serve 
national needs" is intended to embrace 
the overall purposes of the program, 
which are described in section 601 of the 
Higher Education Act. 

Changes: Section 671.11(g)(1) has been 
revised to refer to the statutory 
provision that contains the findings and 
purposes applicable to the program. 

Comment One commenter expressed 
concern that the phrase "available at 
the institution" in paragraph (g)(2) of 
this section might not require the 
periodicals to be available beyond the 
institution. 

Discussion: The intent of the 
paragraph is, as the commenter 
recognized, to emphasize the need for 
preservation of the periodicals: the 
dissemination function of the program is 
covered in paragraphs (g)(3) and (h). 

Changes: None. 

Comment In conjunction with 
paragraph (h), one commenter noted the 
importance of flexibility in evaluation 
plans for dissemination activities, 
particularly emphasizing the timeliness 
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of responses to resource-sharing 
questions and the extent to which the 
bibliographic records will be available 
beyond the institution holding the 
periodicals. 

Discussion: The Secretary agrees that 
flexibility will be important in 
evaluating the quality of services that an 
applicant proposes to provide, and an 
application should contain a detailed 
statement of proposed dissemination 
activities. 

Changes: None. 

Comment: Three commenters urged 
the deletion of paragraph (i) dealing 
with priorities. They argued that it 
undermines continuing funding for 
periodicals, which they regarded as an 
important objective of the program. 

Discussion: The regulations do not 
require that priorities be established, but 
simply make it possible to establish 
priorities if they are desired. 

Changes: None. 

Section 671.12—What Priorities May the 
Secretory Establish? 

Comment: With arguments similar to 
those for the previous paragraph, four 
commenters urged the deletion of this 
section. The Secretary’s priorities, it was 
suggested, might change from year to 
year, thus working against the need for 
multi-year funding for the acquisition of 
increasingly expensive foreign 
periodicals. 

Discussion: Potential applicants are 
reminded that appropriations for 
programs are made on an annual basis 
and that, therefore, it will be difficult to 
ensure the kind of long-term, multi-year 
support the commenters envision. 
However, the Secretary will consider 
soliciting applications for multi-year 
project periods to address commenters’ 
concerns. Under 34 CFR 75.101(a)(3). the 
Secretary announces any multi-year 
project period in the application notice 
published in the Federal Register. 

Chonges: Section 671.12 has been 
revised to clarify the priority categories 
addressed by this provision. 

Section 671.20—What Costs are 
Allowable? 

CommenUTwo commenters urged 
that grant funds be allowed to pay for 
staff salaries for the indexing and 
analytical work needed to prepare the 
bibliographies envisioned under 
§ 671.3(d). 

Discussion: The Secretary agrees that 
funds for staff salaries should be 
allowable for these purposes. The 
standards for allowable costs are 
referenced in the Education Department 
General Administrative Regulations. 34 
CFR 74.170-74.176. 


Changes: Section 671.20 has been 
revised to permit grant funds to be used 
for purposes necessary to carry out any 
of the authorized activities described in 
§ 671.3. 

Comment: Two commenters 
expressed concern that travel 
expenditures not be allowed to “intrude 
unduly into the very modest levels of 
assistance likely to be available.” 

Discussion: The Secretary agrees that 
travel should make up a relatively low 
percentage of the expenditures in this 
program. This can be managed, 
however, through the usual grant 
negotiation process. 

Changes: None. 

Section 671.21^ What are the 
Limitations on Allowable Costs? 

Comment' Two commenters 
expressed concern about paragraph (b). 
with one suggesting provision for a 
waiver of the prohibition on supplanting 
funds. Problems with fluctuations of the 
purchasing power of the dollar and other 
circumstances beyond the control of the 
institution were noted. 

Discussion: The Secretary recognizes 
that where institutional purchasing 
power is rapidly diminishing, the 
proposed prohibition on supplanting 
funds might lead to inequitable results 
and he believes the prohibition should 
be modified. 

Chonges: Section 671.21(b) has been 
revised to prohibit the use of grant funds 
to supplant funds that would be made 
available by recipients for the purposes 
of part 671 in the absence of the grant. 

Comment: In addition, several 
commenters stressed the importance of 
adding a provision for multi-year 
funding, as it would help provide 
continuity in purchasing periodicals that 
become available only over an extended 
period of time. 

Discussion: The provisions of 34 CFR 
part 75 (Direct Grant Programs) govern 
awards under this program, and § 75.250 
permits the Secretary to approve a 
project period of up to 60 months. The 
duration of projects, as well as probable 
funding levels, will be described in any 
application notice. 

Changes: None. 

Other changes: Section 671.4 has been 
updated to reflect changes in the 
Education Department General 
Administrative Regulations (EDGAR). 

Executive Order 12291 

These regulations have been reviewed 
in accordance with Executive Order 
12291. They are not classified as major 
because they do not meet the criteria for 
major regulations established in the 
order. 


Assessment of Education Impact 

In the notice of proposed rulemaking, 
the Secretary requested comments on 
whether the proposed regulations would 
require transmission of information that 
is being gathered by or is available from 
any other agency or authority of the 
United States. 

Based on the response to the proposed 
rules and on its own review, the 
Department has determined that the 
regulations in this document do not 
require transmission of information that 
is being gathered by or is available from 
any other agency or authority of the 
United States. 

List of Subjects in 34 CFR Part 671 

Colleges and universities. Education, 
Grant program. Libraries, reporting and 
recordkeeping requirements. Research. 

(Catalog of Federal Domestic Assistance 
Number 84.251—Foreign Periodicals Program) 
Dated: june 8.1992. 

Lamar Alexander. 

Secretary of Education, 

The Secretary amends title 34 of the 
Code of Federal Regulations by adding a 
new part 671 to read as follows: 

PART 671—FOREIGN PERIODICALS 
PROGRAM 

Subpart A—General 

Ser. 

671.1 What is the Foreign Periodicals 
Program? 

671.2 Who is eligible for an award? 

671.3 What activities may the Secretaiy 
fund? 

671.4 What regulations apply? 

671.5 What definitions apply? 

Subpart B—How Does the Secretary Make 
an Award? 

671.10 How does the Secretary evaluate an 
application? 

671.11 What selection criteria docs the 
Secretary use? 

671.12 What priorities may the Secretary 
establish? 

Subpart C—What Conditions Must be Met 
by a Grantee? 

671.20 What costs are allowable? 

671.21 What are the limitations on 
allowable costs? 

Authority: 20 U.S.C. 1125a. unless otherwise 
noted. 

Subpart A—General. 

§671.1 What Is the Foreign Periodicals 
Program? 

Under the Foreign Periodicals 
Program, the Secretary awards grants to 
selected institutions of higher education, 
public or nonprofit private library 
institutions, or consortia of these 
institutions, for the purpose of— 
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(a) Acquiring foreign periodicals that 
are not commonly held by American 
academic libraries and that are of 
scholarly or research importance; 

(b) Preserving those periodicals; 

(c) Making those periodicals available 
to researchers and scholars; and 

(d) Maintaining machine-readable 
bibliographic information on acquired 
periodicals and entering that 
information into one or more of the 
widely available bibliographic 
databases. 

(Authority: 20 U.S.C 1125a) 

§ 67Who Is eligible for an award? 

An institution of higher education, a 
public or nonprofit private library 
institution, or a consortium of these 
institutions is eligible to receive a grant 
under this part if the institution or 
consortium— 

(a) Has an established library with 
strengths in either— 

(1) Specific geographical areas of the 
world; or 

(2) Particular fields or issues in world 
affairs that concern one or more 
countries; or 

(3) Both; and 

(b) Demonstrates a commitment to 
share the resources of its library 
collection with researchers and 
scholars. 

(Authority: 20 U.S.a 1125a) 

§ 671.3 What activities may the Secretary 
fund? 

Grants awarded under this part may 
be used to— 

(a) Acquire foreign periodicals that 
are not commonly held by American 
academic libraries and that are of 
scholarly or research importance; 

(b) Preserve the periodicals described 
in paragraph (a) of this section; 

(c) Make the periodicals described in 
paragraph (a) of this section available to 
researchers and scholars; and 

(d) Maintain machine-readable 
bibliographic information on acquired 
periodicals and enter that information 
Into one or more of the widely available 
bibliographic databases. 

(Authority: 20 U.S.C 1125a) 

§ 671.4 What regulations apply? 

The following regulations apply to the 
Foreign Periodicals Program: 

(a) The Education Department 
General Administrative Regulations 
(EDGAR) as follows: 

(1) 34 CFR part 74 (Administration of 
Grants to Institutions of Higher 
Education. Hospitals, and Nonprofit 
Organizations). 

(2) 34 CFR part 76 (Direct Grant 
Programs). 


(3) 34 CFR part 77 (Definitions that 
Apply to Department Regulations). 

(4) 34 CFR part 82 (New Restrictions 
on lobbying). 

(5) 34 CFR part 85 (Govemmentwide 
Debarment and Suspension 
(Nonprocurement) and Govemmentwide 
Requirements for Drug-Free Workplace 
(Grants))^^ 

(6) 34 CFR part 88 (Drug-Free Schools 
and Cam puse s). 

(b) 34 CFR part 655. 

(c) The regulations In this part 671. 
(Authority: 20 U.S.C 1125a) 

§ 671.5 What definitions apply? 

The following definitions apply to this 
part: 

(a) The definitions in 34 CFR 655.4. 

(b) Other definitions. The following 
definition also applies to this part: 

Foreign periodica! means a periodical 
produced and published outside the 
United States. 

(Authority: 20 U.S.C 1125a) 

Subpart B—How Does the Secretary 
Make an Award? 

§ 671.10 How Does the Secretary evaluate 
an application? 

(a) The Secretary evaluates an 
application on the basis of the criteria in 
§ 671.11. 

(b) The Secretary awards up to 1(X) 
points for these criteria. 

(c) The Secretary may award up to 20 
additional points under the criterion In 

S 671.11(i) (degree to which priorities are 
served). 

(d) The maximum possible score for 
each criterion is Indicated in 
parentheses. 

(Authority: 20 U.S.C 1125a) 

§ 671.11 What selection criteria does the 
Secretary use? 

The Secretary uses the following 
criteria to evaluate an application: 

(a) Plan of operation (15 points). (See 
34 CFR 655.31(a).) 

(b) Quality of key personnel (10 
points). (See 34 CFR 655.31(b).) 

(c) Budget and cost-effectiveness (5 
points). (See 34 CFR 655.31(c).) 

(d) Evaluation plan (5 points). (See 34 
CFR 655.31(d).) 

(e) Adequacy of resources (10 points). 
(See 34 CFR 655.31(e).) 

(f) Commitment to the subject area on 
which the project focuses (25 points). 
The Secretary reviews each application 
to determine— 

(1) The strength of the institution's 
library in the area on which the project 
focuses; and 

(2) The extent to which the institution 
provides financial and other support to 
the project, adequate staffing, and 


services for researchers and scholars in 
fields related to the project. 

(g) Need and potential impact (15 
points). The Secretary reviews each 
application to determine— 

(1) The extent to which the proposed 
activities serve national needs, as 
described in section 601 of the Higher 
Education Act. 

(2) The extent to which an improved 
collection will be available at the 
applicant institution at the conclusion of 
the grant period; and 

(3) The potential effect of the 
proposed project in improving the 
knowledge of languages, areas, or 
international studies at the national 
level. 

(h) Dissemination activities (15 
points). The Secretary reviews each 
application to determine the quality of 
the services the project would provide to 
researchers and scholars. 

(i) Degree to which priorities are 
served (20 points). If, under the 
provisions of § 671.12, the application 
notice lists specific priorities for this 
program, the Secretary determines the 
degree to which those priorities are 
served. 

(Approved by the Office of Management and 
Budget under control number 1840-0609) 
(Authority: 20 U.S.C. 1125a) 

S 671.12 What priorities may the Secretary 
establish? 

(a) The Secretary each year may 
select as a priority the collection of 
periodicals dealing with one or more of 
the following categories: 

(1) Specific countries or geographical 
re^ons, such as Mexico or South Asia. 

(2) Specific fields or issues in world 
affairs, such as business, energy, 
environmental affairs, military and 
security programs, or development 
issues. 

(3) Any combination of the categories 
referred to in paragraph (a) of this 
section. 

(b) The Secretary announces any 
priority described In paragraph (a) of 
this section in the application notice 
published in the Federal Register. 

(Authority: 20 U.S.C 1125a) 

Subpart C—What Conditions Must Be 
Met by a Grantee? 

S 671.20 What costs are allowable? 

Grant funds may be used for purposes 
necessary to carry out any of the 
activities described in S 67U. including 
equipment and supplies, staff salaries, 
and travel. 

(Authority: 20 U.S.C 1125a) 
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§ 671.21 What are the limitations on 
allowable costs? 

(a] Equipment costs exceeding 5 
percent of the grant are not allowable. 

(b) Grant funds may not be used to 
supplant funds that would be made 
available by recipients for the purposes 
of this part in the absence of the grant. 

(Authority; 20 U.S.C. 1125a) 

|FR Doc. 92-13870 Filed 6-11-92; 8:45 am) 
BILLING CODE 4000-01-M 

X 


ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 52 

IIL15-2-5533; FRL-4139-8] 

Approval and Promulgation of Air 
Quality Implementation Plans; Illinois 

AGENCY: United States Environmental 
Protection Agency (USEPA). 
action: Final Rule; removal. 

summary: In a March 24.1992. final rule 
(57 FR 10140). USEPA approved a site- 
specific revision to the Illinois State 
Implementation Plan (SIP) for ozone 
without prior proposal. The rule applied 
to a facility in Richland County. Illinois 
operated by RoacTmaster Corporation. 
Roadmaster's facility uses black and 
while flowcoaters to apply extreme 
performance coatings to miscellaneous 
rqetal parts and products. This SIP 
revision set a ceiling of 5.9 pounds of 
volatile organic matter (VOM) per gallon 
of paint, based on weekly averaging, for 
the existing black and white 
flowcoaters. and would have expired on 
January 1. 2000. 

Today. USEPA is removing its rule, 
because notice was received from the 
Natural Resources Defense Council of 
intention to submit comments adverse to 
the rulemaking. In a subsequent Federal 
Register Notice USEPA will propose 
rulemaking on this requested revision to 
the Illinois SIP. 

EFFECTIVE DATE: June 12. 1992. 
addressess: Copies of the documents 
relevant to this action are available for 
public inspection during normal 
business hours at the following location: 
U.S. Environmental Protection Agency, 
Region 5. Regulation Development 
Branch, 77 West Jackson Boulevard. 
Chicago. Illinois 60604. 

FOR FURTHER INFORMATION CONTACT: 
Patricia Morris. Regulation Development 
Section. U.S. Environmental Protection 
Agency, Region V, 77 W^est Jackson 
Boulevard. Chicago. Illinois 60604. (312) 
353-6656. 


SUPPLEMENTARY INFORMATION: 

List of Subjects in 40 CFR Part 52 

Air pollution control. Hydrocarbons, 
Ozone. Volatile organic compounds. 

Dated: May 18.1992. 

Valdas Adamkus, 

Regional Administrator, 

For the reasons stated in the 
preamble, chapter 1 of title 40 of the 
Code of Federal Regulations is amended 
as follows: 

PART 52—APPROVAL AND 
PROMULGATION OF 
IMPLEMENTATION PLAN 

Subpart O—Illinois 

1. The authority citation for part 52 
continues to read as follows; 

Authority: 42 U.S.C 7401-7642. 

§52.720 (Amended) 

2. Section 52.720 is amended by 
removing paragraph (c)(83). 

|FR Doc. 92-13894 Filed 6-11-92; 8:45 am| 
BILLING CODE e$d0-50-M 


40 CFR Part 180 
IOPP-300248A; FRL-4067-3) 

RIN 2070-AB78 

N,N-Bi8 2-(Omega- 
Hydroxypolyoxyethylene/ 
Polyoxypropylene) Ethyl Alkyiamine; 
Tolerance Exemption 

AGENCY: Environmental Protection 
Agency (EPA). 
action: Final rule. 

SUMMARY: This document establishes an 
exemption from the requirement of a 
tolerance for residues of N,N-b\s 2- 
(omega-hydroxypoloyxyethylene/ 
polyoxypropylene) ethyl alkyiamine 
when used as an inert ingredient 
(surfactant) in pesticide formulations 
applied to growing crops only. This 
regulation was requested by Akzo 
Chemicals. Inc. 

EFFECTIVE DATE: This regulation 
becomes effective June 12.1992. 
ADDRESSES: Written objections, 
identified by the document control 
number. 10PP-300248A). may be 
submitted to: Hearing Clerk (A-llO), 
Fmvironmental Protection Agency. Rm. 
M3708. 401 M St.. SW.. Washington. DC 
20460. 

FOR FURTHER INFORMATION CONTACT: By 

mail: Connie Welch, Registration 
Support Branch. Registration Division. 
Environmental Protection Agency. 401 M 
St., SW., Washington. DC 20460. Office 
location and telephone number: rm. 7111, 


CM 4^2,1921 JeH^erson Davis Highway, 
Arlington, VA 22202, (703)-305-7252. 
SUPPLEMENTARY INFORMATION: In the 
Federal Register of April 15.1992 (57 FR 
13069), EPA issued a proposed rule that 
gave notice that Akzo Chemicals. Inc., 
800 South Riverside Plaza. Chicago IL 
60606. had requested that the 
Administrator, pursuant to section 
408(e) of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. 346a(e)). 
propose to amend 40 CFR 180.1001(d) by 
establishing an exemption from the 
requirement of a tolerance for residues 
of N,N-bis 2-(omega- 
hydroxypolyoxyethylene/ 
polyoxypropylene) ethyl alkyiamine 
when used as an inert ingredient 
(surfactant) in pesticide formulations 
applied to growing crops only. 

Inert ingredients are all ingredients 
that are not active ingredients as 
defined in 40 CFR 153.125 and include 
but are not limited to the following types 
of ingredients (exept when they have a 
pesticidal efficacy of their own): 
solvents such as alcohols and 
hydrocarbons: surfactants such as 
polyoxyethylene polymers and fatty 
acids: carriers such as clay and 
diatomaceous earth; thickeners such as 
carrageenan and modified cellulose; 
wetting, spreading, and dispersing 
agents; propellants in aerosol 
dispensers: microencapsulating agents; 
and emulsifiers. The term “inert** is not 
intended to imply nontoxicity: the 
ingredient may or may not be 
chemically active. 

There were no comments or requests 
for referral to an advisory committee 
received in response to the proposed 
rule. 

The data submitted in the petition and 
other relevant material have been 
evaluated and discussed in the proposed 
rule. Based on the data and information 
considered, the Agency concludes that 
the tolerance exemption will protect the 
public health. Therefore, the tolerance 
exemption is established as set forth 
below. 

Any person adversely affected by this 
regulation may, within 30 days after 
publication of this document in the 
Federal Register, file written objections 
with the Hearing Clerk, at the address 
given above (40 CFR 178.20). The 
objections submitted must specify the 
provisions of the regulation deemed 
objectionable and the grounds for the 
objections (40 CFR 178.25). Each 
objection must be accompanied by the 
fee prescribed by 40 CFR 180.33(i). If a 
hearing is requested, the objections must 
include a statement of the factual 
i88ue(s) on which a hearing is requested, 
the requestor's contentions on such 















24958 


Federal Register / Vol. 57, No. 114 f Friday. |une 12. 1992 / Rules and Regulations 


Issues, and a summary of any evidence 
relied upon by the objector (40 CFR 
178^7). A request for a hearing will be 
granted if the Administrator determines 
that the material submitted shows the 
following: There is a genuine and 
substantial issue of fact: there is a 
reasonable possibility that available 
evidence identified by the requestor 
would, if established resolve one or 
more of such issues in favor of the 
requestor, taking into account 
uncontested claims or facts to the 
contrary, and resolution of the factual 
is8ue(s) in the manner sought by the 
requestor would be adequate to justify 
the action requested (40 CFR 17&32). 

The Office of Management and Budget 
has exempted this rule from the 
requirements of section 3 of Executive 
Order 12291. 


Pursuant to the requirements of the 
Regulatory Flexibility Act (Pub. L. 98- 
354. 94 Stat. 1164. 5 U.S.C. 601-612). the 
Administrator has determined that 
regulations establishing new tolerances 
or raising tolerance levels or 
establishing exemptions from tolerance 
requirements do not have a significant 
economic impact on a substantial 
number of small entities. A certification 
statement to this effect was published in 
the Federal Register of May 4.1981 (46 
FR 24950). 

List of Subjects in 40 CFR Part 180 

Administrative practice and 
procedure. Agricultural commodities. 
Pesticides and pests. Reporting and 
recordkeeping requirements. 


Dated: June 3,1992. 

Douglas D. CampL 

Director, Office of Pesticide Programs. 

Therefore. 40 CFR part 180 is amended 
as follows: 

PART 180-{ AMENDED] 

1. The authority citation for part 180 
continues to read as follows: 

Authority: 21 U.S.C 346a and 371. 

2. In S 180.1001. paragraph (d) Is 
amended in the table therein by adding 
and alphabetically inserting the 
following inert ingredient, to read as 
follows: 

§ 180.1001 ExempUons from the 
requirments of s tolerance. 

• • • * • 


Inert ingredienls 

Limits 

Uses 

N.N'Bis 2 (omega-hydroxy poly o«yethytef>e/poly oxypeo* 
pylene ethyl alkylamine; the reaction pnxAict of 1 rTX>le 
ol N.N4)ie<2-hydroxyethyO alkylamine and 3-60 rrioles 
of ethylene oxide and propylene oxide, where the alkyl 
group (C«-Cit) is derived from coconut, cottonseed, 
soya, or tallow adds 

• • • • ■ 

Not more than 0.5% of pesticide formula- 
tK>n 

• • • • • 

Surf actant 


|FR Doc. 92-13772 Filed 6-11-92; 6:45 am] 
BtLUNQ CODE 6660-60-F 


40 CFR Parts 766 and 799 

lOPPTS-40023; FRL 4045-9] 

Technical Amendnuents to Test Rules 
and Consent Orders 

agency: Environmental Protection 
Agency (EPA). 
action: Final rule. 

summary: Pursuant to 40 CFR 790.55 
and 790.68. EPA has approved by letter 
certain modifications to test standards 
and schedules for chemical testing 
programs under section 4 of the Toxic 
Substances Control Act (TSCA). These 
modifications, requested by test 
sponsors, will be incorporated and 
codified in the respective test regulation 
or consent order. Because these 
modifications do not significantly alter 


the scope of a test or significantly 
change the schedule for its completion. 
EPA approved these requests without 
seeking notice and comment. EPA will 
annually publish a notice describing ail 
of the modifications granted by letter for 
the previous year. 

EFFECTIVE DATE: June 12, 1992. 

FOR FURTHER INFORMATIOM CONTACT: 
Susan B. Hazen. Director, Environmental 
Assistance Division (TS-799), Office of 
Pollution Prevention and Toxics. Rm. E- 
543B, 401 M St.. SW., Washington. DC 
20460, (202) 554-1404, TDD (202) 554- 
0551. 

SUPPLEMENTARY INFORMATION: EPA 
issued an interim final rule published In 
the Federal Register of September 1, 

1989 (54 FR 36311). amending procedures 
for modifying test standards and 
schedules for test rules and testing 
consent orders under section 4 of TSCA. 
The amended procedures allow EPA to 
approve requested modifications which 
do not alter the scope of a test or 
significantly change the schedule for its 


completion. These modifications are 
approved by letter without public 
comment. The rule also requires 
immediate placement of these letters in 
EPA's public files and publication of 
these modifications in the Federal 
Register. This document includes 
modifications approved from January 1, 
1991, through December 31.1991. For a 
detailed description of the rationale for 
these modifications, refer to the 
submitters* letters and EPA's responses 
in the public record for this rulemaking. 

L Discussion of Modifications 

Each chemical discussed in this rule is 
identified by a specific CAS number and 
docket number. Copies of 
correspondence relating to specific 
chemical modifications may be found in 
docket number (OPPTS-40023) or the 
chemical-specific docket established for 
this rule. The following table lists all 
chemical-specific modifications 
approved from January 1,1991, through 
December 31.1991: 


Modifications to Test Standards and Consent Orders January 1,1991 Through December 31,1991 


Chemicai/CAS Number 


40 CFR 
Cite 


Required Test 


Modifica¬ 

tions 


Docket No. 


Final Rula Chemicals 

Bltyl ether ol tetrabromobisphenol-A (26327-89-3) 


766 35 Analytical testing 


5 I 40023/830021 
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Modifications to Test Standards and Consent Orders January 1 . 1991 Through December 31,1991—Continued 


Chemical/CAS Number 

40 CFR 
Gte 

Reciulred Test 

Modifica' 

bona 

Docket No. 

tetrabromobtsphenol-A-bisethoxyiaie (4162-45-2) 

76635 

Analytical testing... . . .. 

5.8 


3.4*.5*tribfomosal»cytarttli<ie (07-10-5) 

766.35 

AnalyticaJ testing..... 

6 

40023/83(X)2L 

tetrabfomotxsphenot-A (79-94-7) 

76635 

Analytical testing..... 

5 


2.4,6*tnbromophef>oi (118-79-6) 

766 35 

Analytical testing. 

5 

40023/83002L 

decabromodiphenytoxide (1183-19-5) 

766.35 

Analytical testmq..... ... 

5 


pentabromodiphenyioxide (92634-81-9) 

766.35 

AnalyticaJ testirtg.... 

5 

40023/83002L 

ocnabfomodiphenytoxide (32536-62-0) 

766.35 

Analytical testing..... 

5 


1.2-b«(td-bromophenoxy)ethane (37853-69-1) 

76635 

Analytical testing... 

5 

40023/83002L 

2.3.5.6*tetfachtorO‘2.5-cyclobexadiene-1.4-diooe ( 118 - 
75-2) 

766.35 

Analytical testing ....... 

5 

4(X)23/83002L 

1.2.4-tr»cWoroben2ene (120-82-1) 

7991053 

oncogemcrty study.. ... 

5 


Ouofoalkenes, vmyl fluxide (75-02-5) 

799.1700 

oncogenicity test in rats . ... . . „ 

9 

4Aft^/ 40 OAPIUI 

commercial hexane (110-54-3), (96-37-7) 

799.2155 

Dharmacokinelics _ 

5 

40023/42064K 

tributyl phosphate (126-73-8) 

799.4360 

daphnid chronic lo»city test, fish earV^ stage lest oral/ 

5 

40023/421000 



dermal pharmacokinetics test 



unsubstrtuted phenylenedi8mtr>6S (95-54-5 and 106- 
50-3) 

799.3300 

chronic Daohnia testing with rvpda and 

5 

40023/420081 

Consent Orders 





C.I. disperse blue 79:1 (3618-72-2) 

799.5000 

ramboer trout early Me cycle test. 

5 

40023/42103C 

crotonaWehyOe (4170-30-3) 

799.5000 

fish early kie stage testing (tathead minnow), daphmd chrorv 

5 

40023/42108A 



ic toxicity testing. 



dtisodecyi phenyl phosphite (25550-96-5) 

799.5000 

subchronic delayed neurotoxicify study of organophosphorus 

5 

40023/42101C 



substances, neurotoxic esterase assay. 



4-r>orTy<phenol, branched (84852-15-3) 

799.5000 

fathead minnow lest tadpole bioassay, midge bioassay_ 

5 

40023/421040 

octamethylcyciotetrasiloxane (556-67-2) 

799 5000 

bKKoncentration test, biodegradation test bioaccumufation 

5,8 

40023/420710 



test, sediment/invertebrate studtes. 



1,1.1-tnchloroethane (71-55-6) 

799.5000 

dose levels and dose selection, delayed matchingto-position 

7 

40023/42059F 



test, breeding duration of dosing 



tnethylene gtycoi monomethyl ether (112-35-6) 

799.5000 

Analytical testing.. ... 

6 

40023/42C80H 


MOOIFICAnONS 

1. Modify sampling scheduie. 

2. Change to lest substance (form/purity). 

3. Change in non-ciitical test procedure or 
condition. 

4. Add satellite group for further testing. 

5. Extend test or protocol deadline, delete test 
initiation date. 

6. Clarify and/or add specific guideline 
requirement. 

7. Alternate specific guideline requirement 
approved for certain testfs). 

8. CAS No. correction. 

9. Test standard amendment 

IL Public Record 

EPA has established a public record 
for this rulemaking (docket number 
OPPTS-40023). The record includes the 
information considered by EPA in 
evaluating the requested modifications. 

The record is available for in8{>ection 
from 8 a.m. to 12 noon and 1 p.m. to 4 
p.m., Monday through Friday, except 
legal holidays, In rm. G-004. NE Mall. 

401 M St., SW.. Washington, DC 20480. 

III. Other Regulatory Requirements 

A. Executive Order 12291 

Under Executive Order 12291, EPA 
must judge whether a rule is "major** 


and therefore subject to the requirement 
of a Regulatory Impact Analysis. This 
rule, listing modifications of test 
standards and schedules for tests 
required under test rules and testing 
consent agreements under the authority 
of section 4 of TSCA, is not major 
because it does not meet any of the 
criteria set forth in section 1(b) of the 
Order. 

This rule was submitted to the Office 
of Management and Budget (OMB) for 
review as required by Executive Order 
12291. Any written comments from OMB 
to EPA, and any EPA response to those 
comments, are included in the 
rulemaking record. - 

B. Regulatory Flexibility Act 

Under the Regulatory Flexibility Act, 
(5 U.S.C 601 et seq.), EPA is certifying 
that this rule will not have a significant 
impact on a substantial number of small 
businesses because the modifications 
listed in this rule have been made to 
expedite the development of test data 
and to reduce certain (paperwork 
burdens associated with current 
regulations. 


C. Paperwork Reduction Act 

The information collection 
requirements associated with this rule 
have been approved by OMB under the 
provisions of the Paperwork Reduction 
Act. 44 U.S.C. 3501 et. seq. and have 
been assigned OMB control number 
2070-0033. 

EPA has detennined that this rule 
does not change existing recordkeeping 
or reporting requirements nor does it 
impose any ad^tional recordkeeping or 
reporting requirements on the public. 

Send comments regarding this rule 
including suggestions for reducing this 
burden to Chief, Information Policy 
Branch. PM-223. U.S. Environmental 
Protection Agency, 401 M St., SW.. 
Washington. DC 20460; and to the Office 
of Management and Budget, Paperwork 
Reduction Project (2070-0033) 
Washington, DC 20503. 

List of Subjects In 40 CFR Parts 766 and 
799 

Chemicals, Chemical export. 
Environmental protection. Hazardous 
substances. Recordkeeping and 
reporting requirements. Testing. 
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Dated; May 29.1992. 

Mark A. Greenwood* 

Director, Office of Pollution Prevention and 
Toxics. 

Therefore, 40 CFR parts 766 and 799 
are amended as follows: 

1. In part 766: 


PART 766—[AMENDED] 

a. The authority citation for part 766 
continues to read as follows: 

Authority: 15 U,S.C. 2603 and 2607. 

b. In § 766.35, by revising paragraphs 
and (a)(2)(ii)(A). (b)(4)(i] and (f) to read 
as follows: 


§ 766.35 Dibenzo^ara-dioxins/ 
dibenzofurans. 


(a)- * • 

( 2 )- • • 

(ii)* • • 

(A) Except as noted for the submitter 
and substance specified in the following 
table, protocols for testing must be 
submitted 24 months after manufacture 
or importation begins for chlorinated 
chemical substances. 


CAS No. 

Submittef 

Chemical 

Due Date 

118-75-2 

Rhone Poulenc... 

2.3.5.6-T etrachloro-2,5'Cyclohexad»ono-1,4-d»one... 

June 19. 1992 




• * • • • days after EPA's transmission of submitters and substances specified in 

(b) * * • comments or 180 days after a final the following table: 

(4) Test results, (i) Test results must protocol is submitted to EPA, whichever 
be submitted to EPA not later than 270 is shorter, except as noted for the 


CASNa 


Submitter 

Chemical 

Great Lakes .... ............. 

Tetrabromob»sphefK>l'A ... 

Ethyl _____ 

Tetrabromobisphenol'A ....... . .. 

Amecibfom .... 

Tetrabromobisphonol-A . ... ......... .. 

Pfister ....... 

3.4‘.5-tnbromosat»cyianil»de ..... 

Great Lakes......................................... .. 

2.4.6'Tnbromophenol... ...... 

Amefibrom ........ 

Decabromodiphenyloxkle ..... 

Ethyl ....._ 

Decabfomodtphen^xide ...... 


Decabromodiphenyloxide ..... 

Great Lftline .r,. t- .r - . r t t.. 

T etrabf omobi^herx>l'A>bi8ethoxylate ... 

Great i afcee -..---v-r... 

Aityl Ether of Tetrabromobisphertol-A ...... 

Great Lakes. .... . . 

Pentabromodiphenyloxkle ... . ..... 

Amefibrom.. . 

pAntAhmmodiphfinyk^rkle. 

Amftiihrom..,_ 

OclabromodiphAnytoxkle ... 

Ethyl_ _ _ ____ 

OctnhfomndiphAn^xirie . 

Great Lakes .... 

Octabromodiphenyioxide ....... 

Great Lakes ........ 

12-b»sttribromopher>oxy)ethar>e...., ....... 




Due Date 


79-94-7 
79-94-7 
79-94-7 
87-10-5 
118-79-6 
1163-19-5 
1163-19-5 
1163-19-5 
4162-45-2 
25327-89-3 
32534-81-9 
32534-81-9 
32536-52-0 
32536-52-0 
32536-52-0 
37853-59-1 


May 26. 1992 
May 26. 1992 
May 26. 1992 

45 days after protocol approval 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

May 26. 1992 

90 days after protocol approval 


(0 Effective date, (1) The effective 
date of this final rule is July 6,1987, 
except for paragraphs (a)(2)(i)(B). 

(a)(2)(ii)(A). and (b)(4](i) of this section. 

(2) The effective date for paragraph 

(a) (2)(i)(B) is May 21.1991. The effective 
date for paragraphs (a)(2)(ii}(A). and 

(b) (4)(i) is June 12,1992. 

(3) The guidelines and other test 
methods cited in this rule are referenced 
as they exist on the effective date of the 
final rule. 

2. In part 799: 

PART 799—[AMENDED] 

a. The authority citation for part 799 
continues to read as follows: 

Authority: 15 U.S.C. 2603. 2611. 2625. 

b. In 5 799.1053, by revising 
paragraphs (e)(l)(ii)(A) and (g) and by 
adding and revising paragraph (e)(2) to 
read as follows: 

§ 799.1053' Tilchlorobenzenes. 

« • * • • 

(e)* * • 


(!)• * • 

(ii) Reporting requirements. (A) The 
oncogenicity test shall be completed and 
the final results submitted to EPA by 
June 30.1994. 

• • • • • 

(2) [Reserved) 

• • • « « 

(g) Effective date, (1) The effective 
date of the final phase II rule is August 
14,1987, except for paragraphs 
(d)(4)(iii)(A) and (e)(l)(ii)(A) of this 
section. Tlie effective date for paragraph 

(d) (4)(iii)(A) of this section is March 1. 
1990. The effective date for paragraph 

(e) (l)(ii)(A) of this section is [insert date 
of publication in the Federal Register). 

(2) The guidelines and other test 
methods cited in this rule are referenced 
as they exist on the effective date of the 
final rule. 

• • • • • 

c. In 5 799.1700 by adding paragraph 

(c)(4)(i)(A)(2)(//) and removing and 
reserving paragraph (c)(4)(i)(C) and by 
revising paragraph (d) to read as 
follows: 


§799.1700 Fluoroalkenes. 

(c)- • • 

(4)- • • 

(1) • * • 

(A)- • • 

( 2 ) - * * 

(/O All rats of test groups in which 
survival is approximately 25 percent of 
rats at risk (approximately 25 percent of 
60. or approximately 15 rats) will be 
sacrificed near the time that 25 percent 
survival is achieved. All rats surviving 
the 24-month lest period will be 
sacrificed and necropsied. The order of 
sacrifice for rats at all pathological 
evaluations will be random among all 
exposure groups within a sex. Moribund 
animals should be removed and 
sacrificed when noticed. 

• • • • • 

(C) [Reserved) 


(d) Effective date. (1) The effective 
date of the final rule is July 22.1987. 
except for paragraphs (c)(l)(i)(C)(7). 

(c)(l)(ii)(A). and (c)(4)(i) of this section. 
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(2) The effective date of paragraphs 

(c)(l){i)(C)|J) and (c)(l)(ii)(A) is May 21. 

1990. The effective date for paragraphs 

(c)(4)(i)(A)(7), (c)(4)(i)(A)(2)(/). 
(c)(4)(i)(B), and (c)(4)|i)(D) is May 21, 

1991. The effective date of paragraphs 
(c)(4)(l)(A)(2)(/7l and (c)(4Hi)(C) is June 
12,1992. 

(3) The guidelines and other test 
methods cited in this rule are referenced 
as they exist on the effective date of the 
final rule. 

d. In S 799.2155 by revising paragraphs 
(c)(8](i), (c)(8)(ii)(A) and (d) read as 
follows: 

S 799.2155 Commercial hexane. 



(1) Required testing. (A) 
Pharmacokinetics testing shall be 
conducted in rats in accordance with 
§ 795,232 of this chapter, except for 
paragraph {c)(l)(ii) of S 795.232. 

(B) For the purposes of this section, 
the following provisions also apply: 

(7) Test animals. Adult male and 
female rats shall be used for testing. The 
rats shall be 9 to 11 weeks old and their 
weight range should be comparable from 
group to group. The animals shall be 
purchased from a reputable dealer and 
shall be permanently identified upon 
arrival. The animals shall be selected at 
random for the testing groups, and any 
animal showing signs of ill health shall 
not be used. 

(2) Species and strain. The rat strain 
used shall be the same as the strain 
used in the subchronic and chronic tests 
required under § 798.2450(d)(l)(i) and 

§ 798.3300(b)(l)(i). 

(ii) Reporting requirements. (A) The 
inhalation and dermal pharmacokinetics 
tests shall be completed and the final 
report submitted to EPA by August 21, 

1992. 

* • • • * 

(d) Effective dote. (1) The effective 
date of this final rule is November 17, 
1988, except for the provisions of 
paragraphs (c)(5)(i)a3h (c)(5)(ii)(A)(4). 
(c)(5)(ii)(C). (c)(8)(i) and (c)(8)(ii)|A) of 
this section. The effective date for 
paragraphs (c)(5)(i)(D). (c)(5)(ii)(A)(4) 
and (c)(5)(ii)(C) of this section is May 21, 
1990. The effective date for paragraphs 
(c)(8)(i) and (c)(8)(ii](A) of this section is 
June 12,1992. 

(2) Tile guidelines and other test 
methods cited in this section are 
referenced as they exist on the effective 
date of the final rule. 

• • • • * 

e. In § 799.3300 by revising 
paragraphs (e)(2)(ii)(A) and (f) to read as 
follows; 


§ 799,3300 Unsilbstitiited 
Phenylenediamines. 

• • • • 

(e)* • • 

( 2 )* • • 

(ii) Reporting requirements. (A) The 
fish partial life-cycle flow-through test 
shall be completed and final results 
shall be submitted to EPA no later than 
December 1,1992. 

•' • • • • 

(0 Effective dates. (1) The effective 
date of this 6nai rule is January 16,1990, 
except for paragraphs (c)(l)(i)(B), 
(c)(l)|ii)(A). (c)(l){ii}(C), (c)(l)(iiKF). 
(c)(3)(il)(A). (e)(l)(ii), (eK2)(ll)(A) and 
(e)(2)(ii)(B) of this section. The effective 
date for paragraphs (c)(l)(i](B), 
(cKl)(ii)(C) and (c)(lKii)(F) of this 
section is May 21,1990. The effective 
date for paragraphs (c)(l)(ii)(A). 
(c)(3Kii)|A), (e)(l)(ii) and (e)(2)(ii)(B) of 
this section is May 21.1991. The 
effective date for paragraph (e)(2)(ii)(A) 
of this section is June 12.1992. 

(2) The guidelines and other test 
methods cited in this rule are referenced 
as they exist on the effective date of the 
final rule. 

♦ • • • ♦ 

f. In § 799.4360 by revising paragraphs 
(c)(8)(ii). (d)(5)(ii)(A). (d)(6)(ii)(A) and (I) 
to read as follows: 

{ 799.4360 Tributyt phosphate. 


(ii) Reporting requirements. (A) The 
pharmacokinetics test required in 
paragraph (c)(8](i) of this section shall 
be completed and the final report 
submitted to EPA by )une 27,1992. 

(B) Interim 6 month progress reports 
shall be submitted to ^A beginning at 6 
months after the effective date of the 
final rule and continuing until 
submission of the final report. 

(d)* • • 

(5) * * * 

(ii) Reporting requirements. (A) The 
daphnid chronic toxicity test, if required, 
shall be completed and the final report 
submitted to EPA by September 27,1991. 

* • • • • 

(6) * • • 

(ii) Reporting requirements. (A) The 
fish early-life stage How-through toxicity 
test shall be completed and the final 
report submitted to EPA by December 
27,1991. 

* * • • • 

(f) Effective date. (1) The effective 
date of this final rule is September 27, 
1989, except for paragraphs (c)(2)(ii)(A). 

(c) (3)(i})(A). (c)(8)(i). (c)(8)(ii)(A), 

(d) (5)(ii)(A). (d)(6)(ii)(A), (e)(l)(ii). 

(e) (2)(ii)(A), and (e)(3)(ii) of this section. 


The effective date for paragraphs 

(c) (2)(li)(A). (c)|3)(n)(A), (c)(8)|i). 
(e)(l)(ii), (e)(2)(ii)(A) and (e)(3)(ii) of this 
section is May 21.1991. The effective 
date for paragraphs (c)(8)(ii)(A), 

(d) (5)(ii){A) and (d)(6)(ii)(A) of this - 
section is June 12,1992. 

(2) The sidelines and other test 
methods cited in this rule are referenced 
as they exist on the effective date of the 
final rule. 


S 799.5000 [Amended] 

g. In the table to 5 799.5000. change 
the CAS No. "556-57-2^ to read '‘SSe- 
67-2,” 

(FR Doc. 92-13882 Filed 6-11-92; 8:45 am) 
BIU.INO CODE e5«0-60-f 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Health Care Rnancing Administration 

42 CFR Parts 400, 405,407, 410,417, 
420,424,486,491, and 498 

IBPD-728-FC) 

RIN 0938-AF14 

Medicare Program; Payment for 
Federally Qualified Health Center 
Services 

AGENCY: Health Care Financing 
Administration (HCFA). HHS. 

ACTION: Final rule with comment period. 

SUMMARY: These regulations establish a 
new category of facility known as a 
Federally qualified health center 
(FQHC). the services of which are 
covered under the Medicare program. 
This new type of entity is one that is 
receiving a grant under section 329. 330, 
or 340 of the Public Health Service |PHS) 
Act, a non-grant receiving entity that is 
determined by the Secretary to meet the 
PHS Act requirements for receiving such 
a grant, and certain facilities that have 
previously been identified as Federally 
funded health centers. These regulations 
also establish requirements for coverage 
and payment of I^HC services under 
the Medicare program. Related 
Medicaid rules are being developed in a 
separate rulemaking document. 

These regulations implement section 
4161 of the Omnibus Budget 
Reconciliation Act of 1990 (OBRA 
Omnibus Budget Reconciliation Act of 
1990 (OBRA *90). Public Law 101-50a 
DATES: These regulations are effective 
June 12.1992. Written comments will be 
considered If we receive them at the 
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appropriate address, as provided below, 
no later than 5 p.m. on August 11.1992. 
ADDRESSES: Mail comments to the 
following address: 

Health Care Financing Administration, 
Department of Health and Human 
Services, Attention: BPD-728-FC, P.O. 
Box 28676, Baltimore, Maryland 21207. 
If you prefer, you may deliver your 
written comments to one of the 
following addresses: 

Room 309-G, Hubert H. Humphrey 
Building, 200 Independence Avenue, 
SW., Washington DC. 20201, or 
Room 132, East High Rise Building, 6325 
Security Boulevard. Baltimore. 
Maryland 21207. 

If you wish to submit comments on 
the information collection requirements 
contained in this final rule, you may 
submit comments to: 

Allison Herron-Eydt. HCFA Desk 
Officer, Office of Information and 
Regulatory Affairs, Room 3002. New 
Executive Office Building. 

Washington. DC 20503. 

Due to staffing and resource 
limitations, we cannot accept comments 
by facsimile (FAX) transmission. 

In commenting, please refer to file 
code BPD-728-FC. Written comments 
received timely will be available for 
public inspection as they are received, 
beginning approximately three wrecks 
after publication of this document, in 
room 309-G of the Department’s offices 
at 200 Independence Avenue. SW., 
Washington, DC. on Monday through 
Friday of each week from 8:30 a.m. to 5 
p.m. (phone: 202-245-7890). 

FOR FURTHER INFORMATION CONTACT: 
Janice Flaherty. (410) 966-4574 
(Medicare payment) 

Jacqueline Sheridan, (410) 966-4635 
(Medicare coverage) 

SUPPLEMENTARY INFORMATION: 

Background 

General 

Prior to the enactment of OBRA ’90 
Medicare paid for comprehensive health 
services in medically-underserved. low- 
income areas furnished by Federally 
Funded Health Centers (FFHCs). These 
were, for example, community health 
centers and migrant health centers that 
received unrestricted funds for 
operations directly in the form of a grant 
from F’ederal sources such as the Public 
I lealth Service (PHS). 

FFHCs were eligible for payment for 
the scope of services normally covered 
under Medicare Part B. FFHCs were 
reimbursed by the Medicare program 
(Title XVIII of the Social Secqrity Act 
(the Act)) for covered medical and other 


health services furnished to Medicare 
beneficiaries on a reasonable charge 
basis through Medicare carriers, or on a 
charge related to reasonable cost basis 
reimbursed through an intermediary. In 
general, the payment rate was an all- 
inclusive rate determined by dividing 
the center's allowable and covered costs 
by covered physician visits furnished 
during the cost reporting period, subject 
to certain screening guidelines and a 
payment limit. An FTHCs all-inclusive 
rate was compared to the statewide 
payment limit, and the FFHC rate was 
set at the lesser of the all-inclusive rate 
or the statewide payment limit. This rale 
was paid to the center (on a per-bill 
basis subject to the Medicare Part B 
deductible and coinsurance) each time a 
Medicare beneficiary had a face-to-face 
encounter with a physician furnishing a 
covered service. 

Recent Statutory Changes 

Section 4161(a) OBRA '90 amends 
section 1861(aa) of the Act, establishing 
a new Medicare benefit, outpatient 
services furnished by provider-based 
and independent Federally qualified 
health centers (FQHCs). Section 
4161(a)(2)(C) of OBRA ’90 defines an 
FQHC as an entity that is receiving a 
grant under section 329, 330. or 340 of 
the Public Health Service Act; or is 
receiving funding from such a grant 
under a contract with the recipient of 
such a grant and meets the requirements 
to receive a grant under section 329, 330. 
or 340 of the Public Health Service Act; 
or based on the recommendation of the 
Health Resources and Services 
Administration within the Public Health 
Service, is determined by the Secretary 
to meet the requirements for receiving 
such a grant; or was treated by the 
Secretary, for purposes of Medicare Part 
B. as an FFHC as of January 1.1990. For 
example. FFHCs are grandfathered in as 
FQHCs under the statute and do not 
have to meet the standards in 42 CFR 
part 491 prior to signing a Medicare 
participation agreement. 

Section 4161(a)(2) of OBRA ’90 defines 
FQHC services as the services described 
in section 1861(aa)(l)(A) through (C) of 
the Act. which, generally, are rural 
health clinic (RHC) services provided by 
physicians, physician assistants, nurse 
practitioners, qualified clinical 
psychologists, clinical social workers, 
and certain visiting nurse services. 
Section 4161(a)(2) of OBRA ’90 also adds 
to the definition of FQHC services a 
new service that only an FQHC may be 
paid for under Medicare; preventive 
primary health services that a center is 
required to provide under sections 329. 
330, and 340 of the Public Health Service 
Act. Section 4161(a)(3)(B) of OBRA ’90 


amends section 1833(b) of the Act and 
provides that the Part B deductible does 
not apply to FQHC services. 

Section 4161(a)(3)(C)(i) of OBRA ’90 
amends section 1862(a)(2) of the Act. 
Section 1862(a)(2) provides that no 
payment is made under Medicare Parts 
A or B for any expenses incurred for 
items or services furnished to an 
individual for which the individual has 
no legal obligation to pay. The OBRA ’90 
provision provides an exception to this 
requirement in the case of FQHCs. 
Section 4161(a)(3)(C)(ii) provides a 
similar exception to section 1862(a)(3) of 
the Act. That section prohibits Medicare 
payment for services which are paid for 
directly or indirectly by a governmental 
entity. OBRA ’90 provides for payment 
to FQHCs for beneficiaries who receive 
services that are paid for directly or 
indirectly by a governmental entity. 
Section 4161(a)(3)(C)(iii) further amends 
section 1862(a)(7) of the Act. Section 
1862(a)(7) of the Act describes certain 
medical expenses not generally covered 
under Medicare, such as routine 
physical checkups, eye examinations, 
and hearing aids. Section 
4161(a)(3)(C)(iii) of OBRA ’90 specifies 
that section 1862(a)(7) does not apply to 
FQHC services described in section 
1861(aa)(3)(B) of the Act (the preventive 
primary health services added to 
Medicare as an FQHC benefit). 

Section 1128B(b) (1) and (2) of the Act 
provides that individuals who solicit, 
receive, offer or pay any remuneration 
(including any kickbacks, bribes or 
rebates) to induce referrals, purchasing, 
leasing, ordering, etc., under Medicare 
or any State health care program are 
guilty of a felony and, if convicted, are 
subject to fines or prison terms. 
Exceptions are provided in certain 
circumstances. One of the exceptions 
was added by section 4161(a)(4) of 
OBRA ’90. which adds to the list of 
situations to which an exception applies 
the waiver of coinsurance under 
Medicare Part B for services furnished 
an individual by an FQHC. The 
implementation of this provision is the 
responsibility of the Office of the 
Inspector General, and implementing 
regulations are found at 42 CFR 
1001.952(k)(2). published at 56 FR 35987 
on July 29.1991. 

The statutory provisions are effc^clive 
on October 1.1991. 

Provisions of the Regulation 

In 42 CFR part 405 subpart X, we have 
established new § § 405.2430 through 
405.2452 to specify the scope of services 
to be furnished by Federally qualified 
health care centers and basic 
qualification requirements associated 
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with the benefit. We redesignate 
existing 9 9 405.2418 through 405.2430 as 
99 405.2460 through 405.2472, 
respectively, to specify the payment 
provisions for RHCs and Federally 
qualified health centers. In addition, in 
9 405.2410. we revise the definition of a 
visit and add a defmition of FQHC. We 
are also revising certain provisions in 
part 410 which pertain to RHCs to 
include FQHCs and clarify that other 
pertinent regulations are applicable to 
FQHCs. 

A, Qualification Requirements 

In 9 405.2401. Scope and Definitions, 
we define an FQHC. The definition is 
applicable to provider-based FQHCs as 
well as independent FQHCs. The entity 
must be receiving a grant under section 

329. 330 or 340 of the PHS Act, or be 
receiving funding from such a grant 
under a contract with the recipient of 
such a grant and meet the requirements 
to receive a grant under section 329, 330 
or 340 of the PHS Act. Alternatively, the 
entity may be determined by the 
Secretary to meet the requirements for 
receiving such a grant, based on the 
recommendation of the Health 
Resources and Services Administration 
(HRSA) within the PHS. We refer to 
such an entity generally as a ''look- 
alike," for although it does not receive 
any PHS grant monies. HRSA will have 
reviewed the entity's application and 
recommended that it qualify for FQHC 
status because it meets all grant 
requirements under one of the pertinent 
sections of the PHS Act. HRSA will base 
its review and recommendations for 
look-alike status using the requirements 
of the PHS Act, as set forth in 42 CFR 
parts 51c and 56. 

FQHC look-alikes must meet the same 
standards as grantees under section 329, 

330. or 340 of the PHS Act. To 
demonstrate compliance with program 
requirements, applicants for Medicare 
look-alike status must provide the same 
information requested of grantees in the 
same format except that FQHC look- 
alikes are not required to provide: (1) A 
rationale for Federal funding, (2) a 
proposal for use of Federal grant funds. 
(3) data for a special clinical study being 
conducted, or (4) maximization of non- 
Federal revenues. The Medicaid statute 
(Title XIX of the Act) also provides for 
look-alike qualification, but it permits 
temporary waiver of certain provisions 
of the PHS Act in granting FQHC 
qualification. The Medicare statute does 
not contain a provision for waiver. This 
means that Medicaid FQHCs that are 
approved on the basis of a temporary 
waiver may not qualify as Medicare 
FQHCs. 


Entities should apply for FQHC 
qualification through HRSA Regional 
Offices. HRSA will notify HCFA of 
entities that it recommends for 
qualification as FQHCs because they 
meet the PHS requirements, either as 
grant recipients or as look-alikes. 
Additionally, HRSA is responsible for 
all activities related to monitoring 
grantees to assure that they continue to 
meet the statutory FQHC qualifications 
(i.e., they continue to meet the 
conditions in the PHS Act). HRSA will 
notify HCFA of grantees which no 
longer meet the FQHC qualification 
criteria. 

Another alternative by which an 
entity may qualify as an FQHC is to 
have been treated by the Secretary, for 
purposes of Part B, as a comprehensive 
Federally funded health center as of 
January 1,1990. Since HCFA knows that 
these entities meet the qualification 
requirements, application to HRSA will 
not be necessary. HCFA Regional 
Offices will secure appropriate 
execution of an agreement as discussed 
below. 

FQHCs may participate in the 
Medicare program and receive payment 
for FQHC services, including preventive 
primary services, regardless of whether 
they are free-standing or provider-based 
entities. The qualification requirements 
for FQHCs are the same for free¬ 
standing or provider-based entities. 
However, the payment methodologies 
for these two types of FQHCs differ, as 
discussed later in this preamble and as 
set forth in 9 405.2462, 

Basic Requirements 

For any entity that meets the above 
qualification requirements to be paid for 
FQHC services, it must enter into a 
signed agreement with HCFA to meet 
Medicare program requirements under 
42 CFR 405.2432 and 405.2434. HCFA 
will enter into an agreement with the 
entities when: (1) Based on the 
recommendation of PHS. we determine 
that the entity meets the FQHC 
qualification requirements; (2) the entity 
assures HCFA that is meets the 
applicable requirements of part 405. 
subpart X and part 491, as described in 
9 405.2434(a); and (3) any other 
agreement between HCFA and the 
entity under Medicare is terminated. 

PHS regulations regarding staffing 
requirements, for example. 42 CFR 
51c.303(a), require that a clinic's 
professional staff be adequate to 
provide the clinic's health services to 
residents of the catchment area. Under 
PHS requirements, a clinic has flexibility 
in the makeup of its staff. Therefore, the 
staff of a PHS-approved clinic that seeks 
Medicare FQHC participation may vary 


in the proportions of physicians and 
other health care personnel providing 
services. Accordingly, we are modifying 
9 491.8 (a)(1) and ( 6 ) to provide that an 
FQHC is not required to include in its 
health care staff specific numbers of 
physician's assistants or nurse 
practitioners and is not required to 
maintain the availability of physician 
assistants and nurse practitioners to 
furnish patient care services at least 60 
percent of the time the clinic operates. 
Section 491.8(a), paragraphs (1) and (6) 
continue to apply, without modification, 
to Medicare approved RHCs, 

Although the law does not explicitly 
require an agreement between the 
FQHC and HCFA, we believe tha' 
Congress intended that HCFA's 
relationship with FQHCs would parallel 
that with RHCs. Further, we have 
required participation agreements with 
other non-provider entities, such as 
ambulatory surgery centers and End 
Stage Renal Disease facilities, to assure 
protection for Medicare beneficiaries. 
Thus, we have developed participation 
agreements for FQHCs that are similar 
to those of the RHCs. In general, the 
Medicare basic requirements for RHCs 
will apply to FQHCs and will help 
assure that they are generally held to 
standards in 42 CFR part 405, subpart X 
and part 491 that apply to RHCs. 

However, we request public comment 
on the impact that these standards 
would have on FQHCs. We are aware 
that, for example. FFHCs that are 
grandfathered in as FQHCs may not 
have been subject to health and safety 
requirements. 

Within 42 CFR part 491, there are two 
issues that we particularly call to the 
reader’s attention. First, we do not 
believe that it is necessary to mandate a 
list of medical tests that FQHCs must 
perform; therefore, we are exempting 
FQHCs from the requirements that apply 
to RHCs in 9 491.8(c)(2). FQHCs that 
choose to perform clinical laboratory 
tests are subject to the applicable 
provisions of the Clinical Laboratory 
Improvement Amendments of 1988 since 
that law is applicable by its own terms. 
Section 491.8(c)(2) continues to apply to 
RHCs. Second, 9 491.11 of this regulation 
requires RHCs and FQHCs to do annual 
evaluations of their programs. We 
believe this is a reasonable requirement 
in order to evaluate utilization of 
services, compliance with established 
policies, and to determine if changes are 
needed. We invite public comment, 
however, on the appropriateness of this 
Medicare requirement for FQHCs. 

In summary, our purpose in 
establishing requirements for FQHCs is 
to establish standards for enforcement 
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purposes. HCFA will not sun^ey FQHCs 
prior to approving agreements for FQHC 
participation. However, HCFA is 
responsible for resolving complaints 
about FQHCs and for determining 
whether an FQHC continues to meet 
applicable standards after it signs the 
participation agreement. We believe, as 
does the PHS, that the standards we 
have established will not impose an 
additional burden on the entities in 
question. 

However, since the PHS already 
closely monitors and conducts periodic 
onsite reviews of grantees, we have not 
incorporated the certification procedure 
applicable to RHCs into the FQHC 
requirements. HCFA will not routinely 
conduct surveys of FQHCs. However, 
entities that qualify for FQHC status 
must assure HCFA that they meet and 
will continue to meet the applicable 
regulatory standards. These 
requirements involve standards for 
practitioners: compliance with Federal. 
State, and local law: health and safety: 
standards: oiganizational roles, 
including disclosure of ownership: staff 
responsibilities: provision of services: 
maintenance of health records, including 
confidentiality, and program evaluation 
carried out by the center itself. 

Section 4161(a)(2) of OBRA *90 also 
specifies that the requirements for RHCs 
that are not physician directed apply to 
FQHCs as well These rules concern 
periodic physician review of services 
provided by physician assistants and 
nurse practitioners, medical orders, 
referrals, and consultation, all of which 
are subject to State and local law 
relative to the practice, performance, 
and delivery of health services. 

An FQHC must notify HCFA 
immediately if it no longer meets the 
standards. Further. HCFA will 
investigate complaints regarding staffing 
or health and safety violations to assure 
that entities are complying ivith the 
requirements. Failure to meet these 
requirements may result in criminal 
penalties for submission of false 
assurances, as well as termination of the 
participation agreement 

Rural health clinics that are^rtified 
for Medicare participation will be 
required to satisfy the requirements of 
sections 329. 330. and 340 of the Public 
Health Service Act in order to qualify as 
Medicare FQHCs. This means that, for 
example, a rural health clinic that 
operates on a for-profit basis will not 
qualify as a Medicare FQHC. 

Because some facilities now 
functioning as another kind of entity 
under Medicare will become FQHCs. It 
is essential for proper program oversight 
and payment that FQHCs be clearly 
identified prior to the beginning of their 


coverage under Medicare as FQHCs and 
at the conclusion of the coverage as 
FQHCs. For example, we are aware that 
a number of RHCs currently providing 
services under Medicare are also 
recipients of Pf IS section 329. 330, or 340 
grants and thereby will qualify for status 
as FQHCs. Since we do not believe it is 
appropriate for an entity to operate as 
both an RHC and FQHC simultaneously, 
these entities may cease to be RHCs and 
become FQHCs. 

Further, we will terminate the charge- 
related-to-reasonable-cost-based 
payment methodology for FFHCs 
following publication of this regulation. 
Thus, all current charge related to 
reasonable cost-based FFHCs must sign 
an FQHC participation agreement or 
begin billing the Part B carrier for 
services under the usual Part B payment 
methods. Payment to FFHCs under 
§ 410.152(j) and (b)(6) is no longer 
applicable. 

The agreement, among other 
provisions, will assure that the FQHC Is 
paid only as an FQHC for services 
covered under the FQHC benefit. If an 
entity that is not provider-based has 
other agreements under Medicare, they 
must be terminated before the FQHC 
agreement is effective. Consequently, 
we are requiring that entities that are 
not provider-based terminate other 
Medicare agreements as a basic 
requirement for FQHC status. 
Practitioners, such as physician 
employees of the FQHC, may continue 
to maintain any identification necessary 
for direct billing of Medicare for non- 
FQHC services. Thus, such physicians 
may continue to follow patients and 
provide non-FQHC services, such as 
services furnished to inpatients, and 
preserve continuity of care. 

HCFA will notify entities that meet 
the qualification requirements of their 
eligibility for FQHC status and forward 
the entity two copies of the agreement 
The entity must sign and return both 
copies of the agreement to HCFA. If 
HCFA accepts the agreement filed by 
the FQHC, HCFA will return to the 
center one copy of the agreement with 
the notice of acceptance specifying the 
effective date. 

An entity is entitl ed to a hearing in 
accordance with 42 CFR part 498 if 
HCFA fails to enter or renew an 
agreement with an entity for FQHC 
services. 

Since Congress provided for payment 
for FQHC services beginning October 1, 
1991 to FQHCs that satisfy the 
requirements of the law on that date, we 
find that, once these rules are published, 
to further delay the effective date would 
serve no useful purpose. Medicare will 
pay for FQHC services furnished on or 


after that date by entities that met the 
criteria in this regulation on that date 
and file a signed agreement within 60 
days of the date of publication. For other 
entities, the effective date of the 
agreement is the date that the agreement 
is signed and all Federal requirements 
are met. Payment begins with the 
effective date of the agreement. 

Content and Terms of Agreement 

New § 405.2434 describes the content 
and terms of the agreement. Under the 
terms of the agreement the FQHC 
agrees generally to maintain compliance 
%vith the terms of the agreement and not 
charge the beneficiary (or any other 
person acting on behalf of the 
beneficiary) for any FQHC services for 
which the beneficiary is entitled to have 
payment made on his or her behalf by 
the Medicare program. 

The FQHC may, however, charge the 
beneficiary for items and services that 
are not FQHC services and may collect 
coinsurance amounts. If the items or 
services are covered under Part B of 
Medicare, and the FQHC agrees to 
receive reasonable charge payment 
under the assignment method, the FQHC 
may not charge the beneficiary more 
than 20 percent of the reasonable and 
customary charge. However, under 
Medicare, no coinsurance is due for a 
second or third opinion obtained in 
accordance with section 1164C of the 
Act or for pneumococcal vaccine and its 
administration. FQHCs may also charge 
beneficiaries any amounts for services 
not covered by Medicare for which the 
beneficiary is liable. 

The FQHC also must agree to refund 
as promptly as possible any money 
incorrectly collected from Medicare 
beneficiaries or from someone on their 
behalf. The term “Incorreclly collected"" 
means any amount for covered services 
that is greater than the amount for 
which the beneficiary was liable 
because of the coinsurance 
requirements. Amounts also are 
considered incorrectly collected if the 
FQHC believed the beneficiary was not 
entitled to Medicare benefits but he or 
she was later determined to have been 
entitled, the beneficiary's entitlement 
period fell within the time the FQHCs 
agreement with HCFA was in effect, and 
the amounts exceed the beneficiary’s 
coinsurance liability. 

In the agreement the FQHC also must 
agree to accept Medicare beneficiaries 
for care and treatment and not impose 
any limitations on care and treatment of 
M^care beneficiaries that it does not 
also impose on all other individuals 
receiving care and treatment from the 
FQHC. If the FQHC does not furnish 
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treatment for certain illnesses and 
conditions to patients who are not 
Medicare beneficiaries, it is not required 
to furnish such treatment to Medicare 
beneficiaries. However, the FQHC may 
not refuse to furnish treatment for 
certain illnesses or conditions to 
Medicare beneficiaries if it furnishes 
such treatment to others. 

Termination of Agreement 

In new § 405.2436, we specify 
termination procedures for the 
agreement, notice provisions, and 
appeal procedures. We provide that the 
agreement is assigned to the new owner 
when an FQHC undergoes a change of 
ownership if the new owner meets the 
FQHC qualification requirements. We 
define a change of ownership as: 

• The incorporation of an 
unincorporated FQHC; 

• The merger of the center 
corporation into another corporation, or 
the consolidation of two or more 
corporations, one of which is the center 
corporation, resulting in the creation of 
a new corporation (The merger of 
another corporation into the center 
corporation does not constitute change 
of ownership.); or 

• The lease of all or part of an entity 
(constitutes change of ownership of the 
leased portion). 

Effect of Termination 

In S 405.2436(d). we provide that no 
payment will be made to an FQHC for 
services it furnishes to Medicare 
beneficiaries on or after the effective 
date of termination, whether the 
termination is initiated by the FQHC or 
by HCFA. 

Notice to the Public 

We provide in new § 405.2442 that 
when an FQHC voluntarily terminates 
the agreement and we have approved or 
set an effective date for the termination, 
the FQHC must notify the public through 
publication in at least one newspaper in 
general circulation in the area serviced 
by the FQHC. The notice must contain 
the effective date and the effect of 
termination of the agreement. When we 
terminate the agreement, we will notify 
the public in a similar fashion. 

Appeals 

An FQHC may appeal HCFA’s 
decision to terminate the agreement by 
using the procedures specified in part 
498 (5 405.2436). 

Conditions for Reinstatement After 
Termination by HCFA 

Once we have terminated an 
agreement with an FQHC. we will not 
enter into another agreement with that 


entity until we find that the reason for 
the termination no longer exists, and w^e 
are assured that the reason for the 
termination of the prior agreement will 
not recur (new § 405.2440). 

B. Scope of Services 

New 5 405.2446 provides that FQHC 
services that are payable by Medicare 
are the type of outpatient services 
furnished by RHCs plus certain 
preventive services. Services furnished 
by RHCs consist of services of 
physicians, physician assistants, nurse 
practitioners, nurse midwives, visiting 
nurses under certain conditions, clinical 
psychologists, and clinical social 
workers. Clinical psychologist services 
were added to the RHC benefit by 
section 4077(a) of the Omnibus 
Reconciliation Act of 1987, Public Law 
100-203 (OBRA ‘87). Clinical social 
worker services were added to the RHC 
benefit by section 6213(b) of OBRA *89, 
Public Law 101-239. Since the RHC 
regulations have not previously been 
modified to incorporate these services, 
we define the terms clinical psychologist 
and clinical social worker in § 405.2450, 
as discussed later in this preamble. 

In § 405.2445, we require that FQHC 
services be covered only in outpatient 
settings, including the patient's place of 
residence (which may be a skilled 
nursing facility or nursing facility), in 
accordance with section 1861(aa)(3)(B) 
of the Act, which restricts the provision 
of FQHC services to services furnished 
to outpatients of the FQHC. FQHC 
services would not be covered when 
furnished to inpatients of hospitals or 
rural primary care hospitals because of 
the provisions of section 1862(a)(14) of 
the Act, which prohibits payment for 
most services provided to hospital 
patients unless they are provided 
directly by the hospital or under 
arrangements in accordance with 
section 1861(w) of the Act. Although 
Medicare does not cover FQHC services 
for Medicare hospital inpatients, 
services of individual practitioners who 
may be employed in FQHCs. including 
qualified clinical psychologists, clinical 
social workers, nurse practitioners, 
nurse midwives, and physicians, may be 
covered under Medicare Part B and 
would be billable separately (in other 
words, not as FQHC services) under 
Part B. 

Preventive Primary Services 

Section 1861(aa)(3)(B) of the Act 
defines FQHC preventive care services 
as *** • • preventive primary health 
services that a center is required to 
provide under sections 329. 330. and 340 
of the PHS Act.** The regulations at 42 
CFR part 56 and 42 CFR part 51c, which 


implement these provisions of the PHS 
Act, define primary preventive services 
as "including medical social services, 
nutritional assessment and referral, 
preventive health education, children's 
eye and ear examinations, prenatal and 
post>partum care, prenatal services, well 
child care (including periodic screening), 
immunizations, and voluntary family 
planning services.’* The Guide to 
Clinical Preventive Services, prepared 
under the supervision of the U.S. 
Preventive Services Task Force, for 
presentation to the U.S. Department of 
Health and Human Services, provides 
recommendations for clinical practice 
on 169 preventive interventions. 

The Public Health Service believes 
that the preventive primary services in 
the U.S. Preventive Services Task Force 
Report for people over age 65 are 
preventive primary services consistent 
with the services its grantees are 
already required to provide and will be 
issuing clarifying guidelines to its 
grantees to this effect. 

Ordinarily, items and services such as 
routine physical checkups, eyeglasses, 
and hearing aids are excluded from 
Medicare coverage under section 1862 of 
the Act. However, section 4161 of OBRA 
*90 amended section 1862 of the Act to 
specify that this exclusion does not 
apply to these item^and services 
furnished under FQHC benefit. 

However, the FQHC benefit covers only 
services of a physician or other health 
care professional and services that are 
incident to these services. Thus, it would 
not include eyeglasses and hearing aids. 
Despite the fact that there is an 
exception to the general exclusion for 
certain items and services included 
under the F QHC benefit, we do not 
believe that payment may be made for 
eyeglasses and hearing aids provided by 
an FQHC, because they are not 
preventive primary health care services 
under the PHS law. Thus, while a health 
care professional in an FQHC may 
counsel an individual about the need to 
obtain eyeglasses or a hearing aid. the 
purchase of the items would not be 
considered part of the service provided 
and would not be covered by Medicare. 

The PHS Act provides for provision of 
other services that some individuals 
and/or centers may believe should be 
included as FQHC preventive services. 
For example, the PHS Act provides for 
preventive dental services as a primary 
health care benefit separate from 
primary preventive health services. 
Further, the PHS Act provides for 
supplemental health services as a 
benefit separate from preventive 
primary health care. Supplemental 
health services specifically delineated in 
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the PHS Act include vision services 
(other than vision screening), public 
health services (including nutrition 
education), health education services, 
and outreach services. 

While we recognize that these may be 
helpful and necessary services, 
especially to those living in medically 
underserved areas, we do not believe 
that the Medicare statute may be read 
as extending Medicare coverage to such 
services, as discussed in more detail 
below. The Medicare law specifically 
refers only to primary preventive health 
care services in defining the scope of 
FQHC preventive services. 

Consequently, the regulations 
specifically exclude mass information 
programs, health education classes and 
dental services from the definition of 
FQHC preventive services. 

In our regulation, we are listing a 
group of preventive services that are 
generally covered as FQHC services 
when provided to a beneficiary. We also 
are excluding from FQHC services 
preventive services that are covered 
separately under special provisions of 
Medicare, such as screening 
mammography services. The Medicare 
law provides coverage of screening 
mammography services under Medicare 
under explicit requirements including 
the same of payment for services, and. 
further, requires that an entity that 
provides screening mammography be 
certified for such services. (The 
requirements for Medicare coverage of 
screening manunography were 
published as an interim final rule with 
comment period on December 31,1990 at 
55 FR 53510.) Although we recognize 
that screening mammography is a 
preventive service, payment and 
coverage for it are governed by the 
specific provisions for applying that 
benefit. Therefore, we will not pay for 
screening mammography as an FQHC 
preventive service. If the FQHC meets 
the applicable certification and coverage 
rules, we will pay for mammography 
under the regular^Part B benefit 
provisions applicable to that service. 

Screening pap smear services are also 
covered under regular Medicare Part B 
benefit provisions. We will pay for 
screening pap smear services as FQHC 
preventive services if provided by 
center employees. As with other 
services, the requirements of the Clinical 
Laboratory Improvement Amendments 
of 1988 apply to these serv ices. 

Preventive dental services ore non- 
covered services under Medicare. 
Section 1862(a)(12) of the Act prohibits 
payment for “services in connection 
with the care, treatment, filling, removal 
or replacement of teeth or structures 
directly supporting • * There are 


other exclusions from coverage in 
section 1862(a] of the Act that Congress 
chose to render inapplicable to the 
FQHC benefit when it defined that 
benefit. Section 4161(a)(3)(C) of OBRA 
*90 amended section 1862(a) of the Act 
by declaring that section 1862(a)(7) docs 
not apply to FQHC preventive services 
(in section 1861(aa)(3)(B)). This means, 
for example, that certain previously 
uncovered services or certain 
immunizations could be paid for under 
this new benefit. Therefore, we conclude 
that Congress considered the exclusions 
in section 1862(a) of the Act and decided 
not to include preventive dental services 
or any preventive services not covered 
by the applicable provisions of the PHS 
Act as part of this new Medicare 
benefit. 

We are defining covered preventive 
primary services as services that must 
be furnished by center staff or meet the 
definition of physician services in 
§ 405.2412. Preventive primary services 
are those services an entity is required 
to provide as primary preventive 
services under the PHS Act Preventive 
services include children's eye and ear 
examinations to determine the need for 
vision or hearing correction, prenatal 
services, well child services and family 
planning services. Preventive services 
also include those services included in 
the U.S. Preventive Services Task Force 
Report for persons age 65 and older. 

Clinical Psychologists and Clinical 
Social Woricers 

We are providing that the services 
furnished in an FQHC by a clinical 
psychologist or clinical social worker 
are payable under the Medicare 
program when the services would be 
covered if furnished by a physician and 
are of a type that these practitioners are 
legally permitted to perform by the State 
in which the services are furnished. 
Services furnished by a clinical social 
worker must be for the diagnosis and 
treatment of mental illnesses and 
services which the clinical social worker 
is legally authorized to perform under 
State law. The practitioners must be 
employed by or receive compensation 
from the FQHC. The entity must meet 
the physician supervision requirements 
specified in $ 491.8(b)(l)(i) and any 
other requirements in Slate law. If State 
law or regulations require that the 
services of clinical psychologists or 
clinical social workers be performed 
under a physician's order and no order 
was issued, then the services are not 
covered 

Services and supplies incident to a 
clinical psychologist's or clinical social 
worker's services are payable if the 
services or supply is of a type commonly 


furnished in a physician's office, 
commonly fumislxed either without 
charge or included in the FQHC’s bill, 
furnished as an incidental, although 
integral part of professional services 
furnished by a clinical psychologist or 
clinical social worker. The services or 
supply must also be furnished under the 
direct, personal supervision of a clinical 
psychologist, clinical social worker or 
physician, and in the case of a service, 
furnished by a member of the center's 
health care staff who is an employee of 
the center. Direct personal supervision 
under the written policies governing the 
FQHC means that a person is 
considered to supervise such services, 
i.e., he or she is immediately available 
for consultation. 

Services and supplies incident to a 
clinical psychologist's services and a 
clinical social worker's services are 
payable if the service or supply is of a 
type commonly furnished in a 
physician's office. Section 1861(ii) of the 
Act which defines “qualified 
psychologist services," explicitly 
includes services and supplies furnished 
incident to the service furnished by a 
clinical psychologist Section 1662(hh) of 
the Act which defines “clinical social 
worker." is silent about coverage of 
services that are furnished incident to a 
clinical social worker's 8er\ices. 

Section 1861(aa)(l) of the Act 
provides that the term “rural health 
clinic services" means “(B) such 
services furnished by * * * a clinical 
social worker (as defined In subsection 
(hh)(l). and such services and supplies 
furnished as an incident to his services 
as would otherwise be covered if 
furnished by a physician or as an 
incident to a physician's service • • ••* 
Section 1861(aa)(3) defines Federally 
qualified health center services to mean 
"(a) services of the type described in 
subparagraphs (A) through (C) of 
paragraph (1) * * *" We have 
concluded that, for purposes of the 
FQHC benefit, services incident to a 
clinical social worker's services are 
covered FQHC services. 

Payment provided for FQHC services 
furnished by clinical psychologists and 
clinical social workers is subject to the 
limitations in $ 410.155(c). 

We also are revising the definition of 
“visit" in S 405.2401 to recognize clinical 
psychologists and clinical social 
workers in the list of practitioners that 
may provide services in FQHCs. We are 
not making the corresponding change for 
RHCs. since we are addressing only 
provisions of OBRA *90 In this 
regulation. 
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C, Payment Provisions 

We considered using several 
methodologies for payment to FQHCs. 
but because the benefit is so similar to 
the RHC benefit, we believe that for 
simplicity and administrative ease, it is 
more feasible to adopt the RHC 
methodology for FQHCs. 

RHC Payment Methodology 

The following is a general description 
of the payment policy reflected in 
regulations at 42 CFR part 405, subpart 
X regarding the RHC methodology. 

Medicare reimburses independent 
RHCs (IRHCs) (i.e., those that are not 
part of a hospital, skilled nursing 
facility, or home health agency) on a 
reasonable cost related basis. Generally, 
Medicare fiscal agents (intermediaries) 
provide payment to clinics based on an 
all-inclusive rate for each visit by a 
Medicare beneficiary. At the beginning 
of each reporting period, the 
intermediary sets the all-inclusive rate 
based on the clinic's estimates of 
allowable cost to be incurred by the 
clinic during the reporting period and 
the number of visits for RHC services 
expected to be furnished during the 
reporting period. The allowability of 
costs is governed by the applicable 
principles of reimbursement for provider 
cost in 42 CFR part 413 and subiect to 
additional tests of reasonableness 
defined in the RHC regulations at 42 
CFR part 405. subpart X. 

The term "visit** is defined in 
§ 405.2401(b) as a face-to-face encounter 
between a patient and a physician, 
physician assistant, nurse practitioner, 
nurse midwife, specialized nurse 
practitioner, or visiting nurse, during 
which an RHC service is furnished. (We 
note that, for clarity, the term "nurse 
practitioner" throu^out this document 
is used to encompass the services of 
nurse midwives, specialized nurse 
practitioners, and visiting nurses.) 
Encounters with more than one health 
professional and multiple encounters 
with the same health professional that 
take place on the same day and at a 
single location constitute a single visit, 
except for cases in which the patient, 
subsequent to the first encounter, suffers 
an illness or injury requiring additional 
diagnosis or treatment. In determining 
the payment rate, the intermediary 
applies screening guidelines and the 
maximum payment per visit limitation. 
The RHC is paid 80 percent of the lesser 
of the all-indusive rate or the maximum 
payment per visit limit, once the patient 
has fully met the Medicare Part B 
deductible amount. 

At the end of each reporting period, 
the clinic must report to the 


intermediary its actual reasonable costs 
and the total number of visits for RHC 
services it actually furnished during the 
period. The intermediary then adjusts 
the payments made during that period to 
equal 80 percent of the net Medicare 
cost. The net Medicare cost is Medicare 
covered visits multiplied by the lesser of 
the adjusted cost per visit or the 
maximum payment rate per visit less 
beneficiary deductibles. Intermediaries 
will add to this amount 100 percent of 
the Medicare reasonable cost of 
pneumococcal vaccine and its 
administration, less payments to the 
clinic during the reporting period, plus 
reimbursable bad debts to determine the 
total amount due to, or from, the 
Medicare program. We clarify in section 
410.152(h)(4) that RHCs and FQHCs are 
paid 100 percent of reasonable cost for 
pneumococcal vaccine and its 
administration. This is a technical 
correction and consistent with 
Congressional intent that this service be 
paid for at 100 percent based on section 
1833(a)(1) of the Act. 

The all-inclusive rate is subject to 
tests of reasonableness. The tests 
include productivity screening 
guidelines intended to identify situations 
where costs will not be allowed without 
acceptable justification by the clinic and 
limits on the amount of payment. 
Congress mandated the use of a national 
payment limit which is adjusted 
annually by the percentage increase in 
the Medicare Economic Index 
applicable to primary care physicians* 
services. The productivity screening 
guidelines conform to those set by the 
Public Health Service for clinics 
receiving funds from that agency. 

As we mentioned, IRHCs are subject 
to guidelines to test the reasonableness 
of the productivity of the RHCs health 
care staff. The guidelines are applied to 
staff for RHC services furnished both at 
the clinic site and In other locations. The 
productivity guidelines are as follows; 

• At least 4.200 visits per year per 
full-time equivalent physician employed 
by the clinic; 

• At least 2,100 visits per year per 
full-time equivalent physician assistant 
or nurse practitioner employed by the 
clinic; or 

• If physicians and nurse 
practitioners or physician assistants are 
coordinated into a team, at least 6,300 
visits per year for each team that 
consists of a full-time equivalent 
physician and full-time equivalent nurse 
practitioner or physician assistant. 

The number of "full-time equivalent" 
employees of each type (i.e., physician, 
physician assistant, or nurse 
practitioner) is determined by the 
following formula: divide the total 


number of hours per year worked by all 
employees of that type by the greater of: 

• The number of hours per year for 
which one employee of that type must 
be compensated to meet the dinic's 
definition of a full-time employee; or 

• 1,600 hours per year (40 hours per 
week for 40 weeks). 

As stated above, IRHCs are subject to 
guidelines to a maximum payment rate 
per visit. The limit on payments at the 
beginning of the program was set at 
$27.30 in 1978 with subsequent increases 
to $32.10 in 1980, and $46 in 196a In 
OBRA *87, Congress set the limit at $46, 
effective April 1,198a The statute 
mandates that the payment limit be 
updated annually as of the first day of 
the year by the percentage increase in 
the Medicare Economic Index (MEl) 
applicable to primary care physicians* 
services. (OBRA *89, however, delayed 
the 1990 update from January 1,1990 to 
April 1,1990.) The payment limits and 
the MEl increases since April 1,1988 are 
as follows: 


Payment (invt 

MEl 

maease 

penod 

$48 00 


04/01/88-12/31/88 

01/01/89-03/31/90 

$47.38_ 

3.0% 

$49.37_ 

4.2% 

04/01/90-12/31/90 

$50,36_ 

2.0% 

01/01/91-12/31/91 


The MEl is determined In accordance 
with section 1842(b)(3) of the Act and 
regulation at 42 Cra 405.504. The term 
‘'primary care services" is defined in 
section 1842(i)(4) of the Act. 

We are redesignating §§ 405.2418 
through 405.2430 as §§ 405.2480 through 
405.2472 and making technical revisions 
to reflect that these provisions apply to 
Medicare payment for FQHC services. 
The existing sections currently apply 
only to RHCs. 

All references to carrier have been 
changed to refer to intermediary since 
intermediaries are the fiscal entities that 
service RHCs and FQHCs. We originally 
used the term "carrier** in the regulation 
because Part B payment is involved and 
carriers usually process Part B payment. 
Intermediaries service RHCs and 
FQHCs because these entities are paid 
on a cost-related basis instead of a 
reasonable charge basis. A cost report is 
used to determine the payment rate for 
RHCs and FQHCs. Because 
intermediaries have experience in 
working with cost reports of providers, 
intermediaries are used to service RHCs 
and FQHCs. We have contracted with a 
single intermediary to process all FQHC 
claims. The will promote national 
uniformity in rate setting and review of 
services, especially preventive services. 
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Section 405.2427, redesignated as 
§ 405.2466. Annual reconciliation, 
provides that payments made to an RHC 
and FQHC during a reporting period are 
subject to reconciliation to assure that 
those payments are not greater or lesser 
than the allowable costs of covered 
services furnished to Medicare 
beneficiaries during that period. In 
paragraph (c). the clinic has the right to 
appeal the determination to the Provider 
Reimbursement Review Board (PRRB) if 
the amount in controversy is at least 
$10,000. Section 1878 of the Act was 
amended by section 4161(a)(6) and 
(b)(ll) of OBRA '90 to include an RHC 
and an FQHC as a “provider of 
services.*’ for the purpose of PRRB 
review of cost reports. In the past. RHCs 
could only appeal to the intermediary 
for a hearing if they disagreed with the 
rate of payment determined by the 
intermediary at the end of the cost 
reporting period. Subpart R of part 405 
includes procedures for provider 
reimbursement determinations and 
appeals. All requirements applicable to 
appeal procedures in subpart R now 
apply to both RHCs and FQHCs. This 
includes the right to a hearing before the 
PRRB. subject to applicable 
requirements of the law and subpart R. 

FQHC Payment Methodology 

The FQHC payment methodology will 
parallel the RHC payment requirements 
in new §§ 405.2462 through 405.2472 
(redesignated from § § 405.2425 through 
405.2430). We will pay freestanding 
FQHCs on an all-inclusive rate basis 
subject to tests of reasonableness. 
Provider-based FQHCs will be paid on 
the same basis as provider-based RHCs. 
The discussion in this section applies to 
the payment methodology for 
freestanding FQHCs except as 
specifically indicated. We require that 
FQHCs use the RHC cost report (Form 
HCFA-222), with minor modifications 
made to accommodate FQHC variations. 
Certain differences between RHC and 
FQHC payment methods, however, 
exist, as described below. 

For purposes of payments to FQHCs. 
one all inclusive rate will be calculated 
which will include all Medicare covered 
FQHC services. This includes preventive 
services as well as the core RHC 
services. The cost report is being 
modified to allow for the expanded 
scope of service under the FQHC 
benefit. The calculation of the rate is 
subject to the limits specified in 
regulation and discussed below. We will 
address Medicaid payment policy in a 
separate regulation. Since other 
ambulatory services are provided for 
under Medicaid, payment will need to 
be adjusted for these services. 


Additionally, we are modifying the 
cost report form. HCFA-222, to indicate 
that the Medicare deductible does not 
apply to FQHCs. in accordance with 
section 4161(a)(3)(B) of OBRA *90. 

Bad Debts 

Since the general reasonable cost 
principles contained in regulations apply 
to both provider-based and free¬ 
standing FQHCs, there is an allowance 
for bad debts, in accordance with 
§ 413.80. Recognition of bad debts is 
subject to specific criteria. For purposes 
of FQHC payment, bad debts are limited 
to Medicare coinsurance amounts that 
remain unpaid by the Medicare 
beneficiary since no deductible is 
applied to these services. An FQHC 
must establish that reasonable efforts 
were made to collect these coinsurance 
amounts in order to receive payment for 
bad debts. Bad debts are only allowed 
as defined under the reasonable cost 
rules in § 413.80. 

When the FQHC waives coinsurance, 
it may not claim bad debt amounts for 
which it assumed the beneficiary’s 
liability OBRA ’90 gives a safe harbor 
from criminal or civil violations under 
Medicare’s anti-kickback rules when an 
FQHC gives a low-income beneficiary, 
who qualifies for services subsidized 
under the PHS Act. a partial or full 
waiver of Medicare coinsurance 
amounts based on a PHS-mandated 
sliding fee scale. 

Overall Payment Limits 

Sections 1833(a)(3) and 1861(v)(l)(A) 
of the Act provide general authority to 
apply cost limits to FQHCs. We intend 
to apply cost limits to FQHCs under 
these authorities. We previously 
discussed in detail how the RHC 
payment limit is set; however, we will 
not be applying the same payment limit 
to FQHCs. 

Payment Under Usual Medicare Part B 
Method 

OBRA *90 allows FFHCs electing 
payment on a reasonable charge basis 
as of January 1.1990 to continue under 
that basis. FQHCs that elect this option 
will be paid under the Part B payment 
rules applicable to the particular 
service, and. for that reason, the usual 
Part B payment requirements apply. 
FFHCs electing payment under usual 
Part B methods are not entitled to be 
covered, or paid, for the additional 
FQHC services provided for by OBRA 
’90; for example, the expansion of 
payment for preventive primary services 
as specified in section 4161(a)(8)(B) of 
OBRA ’90. We believe this reflects 
Congressional intent since section 4161 
of OBRA ’90 states that the amendment 


made by paragraph (3)(A) of that section 
does not apply to FQHCs electing 
reasonable charge reimbursement as of 
January 1.1990 until the center so elects. 

The amendment made by paragraph 
(3)(A) adds FQHCs to section 
1832(a)(2)(D) of the Act. Section 
1832(a)(2)(D) provides entitlement to 
have payment made for FQHC services. 
Since this amendment does not apply to 
those FQHCs electing the option for 
payment under usual Part B methods, 
there is no entitlement to have payment 
made for broader FQHC services. These 
FQHCs will continue to be entitled to 
receive payment for other Part B 
services under Medicare, just as in the 
past. They will not be entitled to 
payment for the expanded scope of 
services available as part of the FQHC 
benefits. 

Charge Related to Reasonable Cost 
Payment 

FFHCs were paid based on charges 
related to reasonable cost. FFHCs 
receiving payment under this 
methodology were brought under the 
FQHC benefit which requires payment 
based on section 1833(a)(3) of the Act. 
Since this benefit requires payment 
under §5 410.152(j) and 411.8(b)(6). 
based on methods specified under 
section 1833(a)(3) of the Act. payment 
based on charges related to reasonable 
cost is no longer applicable to entities 
receiving section 329, 330, and 340 PHS 
grants as of the effective date of the 
legislation. October 1,1991. 

Cost Reporting Period 

Payment for FQHC services will be 
made to the center for the cost of 
services incurred as of the effective date 
of its FQHC participation. Institutions 
will be provided from the servicing 
intermediary or carrier as to the 
procedures necessary to make the 
transition from the present form of 
payment to an FQHC. These instructions 
will be provided to: 

• FFHCs paid based on charges 
related to reasonable cost; 

• RHCs paid on a reasonable cost 
related basis; and 

• Entities currently paid under usual 
Part B payment rules through the carrier. 

The FQHC payment methodology 
differs from the methodology applicable 
to centers eligible under the FFHC 
benefit. There were approximately 246 
FFHCs as of January 1991. FFHCs will 
have the option to begin a new cost 
reporting period as of the effective date 
of their FQHC participation or they may 
maintain the cost reporting period they 
are presently using. In the latter case, 
the entity would submit both the FFHC 
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cost report and the FQHC cost report 90 
days aher the end of the entity's cost 
reporting period. The FFHC cost report 
will apply to the period up until FQHC 
participation begins and the FQHC cost 
report will apply until the end of the 
FQHCs reporting period. The FFHC 
methodology and cost report will not be 
applicable after the date of publication 
of this regulation except as provided for 
in the exceptions process. 

Outpatient Clinical Diagnostic 
Laboratory Tests 

We will pay for outpatient clinical 
diagnostic laboratory tests in FQHCs 
the same way we pay for them in RHCs. 
In general, under Medicare Part D. a fee 
schedule applies to all clinical 
diagnostic laboratory tests with some 
exceptions. One exception in which the 
fee schedule does not apply is to clinical 
diagnostic laboratory tests furnished to 
patients of an RHC under an alL 
inclusive rate. However, payment is 
made on a fee schedule basis for 
purchased clinical diagnostic laboratory 
tests furnished to Medicare patients by 
an independent laboratory. Claims for 
such services should be billed directly to 
the Medicare carrier for payment and 
should not be included in the calculation 
of the all-inclusive rate. Section 1833(h) 
of the Act discusses clinical diagnostic 
laboratory tests. Payment for outpatient 
clinical diagnostic laboratory tests is 
further discussed in section 5114.1 of the 
Carriers Manual. 

Lower of Cost or Charges 

Reimbursement for services provided 
in provider-based FQHCs will be made 
on the same basis as payment as 
provider-based RHC services. Presently, 
as an element of Medicare's cost 
reimbursement principles, the lesser of 
costs or charges (LCC) principle applies 
to the whole of a provider's outpatient 
area, including the provider-based RHC. 
We intend that LCC continue to apply to 
the whole of the outpatient areas, 
including provider-based FQHCs. We 
have chosen to be consistent with the 
RHC policy and not apply LCC to 
freestanding FQHCs. 

While deliberating on this change in 
the regulations, we considered applying 
LCC separately to the FQHC. We knew 
that in providing for payment to FQHCs. 
the statute requires payment to be made 
on a reasonable cost-related basis or 
based on such other tests of 
reasonableness prescribed in 
regulations, including the reasonable 
cost principles. Furthermore, section 
1833(b)(5) of the Act provides that the 
deductible will not apply to FQHC 
services. Also, coinsurance may be 
waived (see section 1128B(b)(3)(D) of 


the Act) for those individuals that 
qualify for subsidized services under a 
provision of the Public Health Service 
Act. However, we eventually rejected 
the separate approach for two reasons. 
First, it would not be consistent with the 
method of payment for provider-based 
RHCs and our treatment of Medicare 
providers in general. Second, we believe 
that a separate application of LCC to 
FQHCs would probably not have a very 
different result than its application to 
the outpatient department as a whole 
because one requirement for 
establishing an FQHC is that it must be 
located in a medically-underserved area 
or medically-underserved population 
(MUA/MUP). The desimation process 
for becoming an MUA/MUP takes into 
consideration the percentage of the 
population that is below the poverty 
line. Accordingly, patients served by the 
provider's outpatient department would 
be reflective of the population in the 
MUA/MUP. 

Under the LCC principle, of course, 
the provider may avoid application of 
LCC by meeting one of the LCC 
exceptions contained in { 413.13(c); for 
example, given the low-income status of 
a number of patients, the hospital could 
meet the nominal charges test (i.e., if a 
significant portion of its patients are low 
income and its charges are less than 
costs because its customary practice is 
to charge patients based on ^eir ability 
to pay), and therefore, it would not be 
subject to an LCC disallowance. 

Tests of Reasonableness 

Tests of reasonableness for RHC cost 
and utilization are set in accordance 
with § 405.2428, Allowable costs, which 
we propose to redesignate as § 405J2468. 
This section addresses application of 
the productivity screening guidelines 
intended to identify situations in which 
costs will not be allowed without 
reasonable justification by the clinic. 

On December 1,1982, a final notice 
was published at 47 FR 54163, which 
established revised productivity 
screening guidelines, eliminated 
overhead screening guidelines and 
revised the upper payment limit. 

Currently, the I^C productivity 
screening guidelines include visits of 
physicians, physician assistants, and 
nurse practitioners. As discussed 
previously, OBRA '87 expanded 
coverage to allow for payment to 
clinical psychologists, and OBRA *89 
expanded coverage to clinical social 
workers. The all-inclusive rate will be 
paid for visits of these practitioners. We 
considered applying the same 
productivity screening guideline that is 
used for a physician assistant and nurse 
practitioner (at least 2,100 visits per year 


per full-time equivalent) to the clinical 
psychologist and the clinical social 
worker, but because we have not had 
sufficient experience with measuring 
appropriate productivity levels, we will 
not apply these screening guidelines at 
this time. Also, as mentioned previously, 
the RHC productivity screening 
guidelines conform to those set by the 
Public Health Service. Currently, the 
Public Health Service guidelines do not 
include clinical psychologists or clinical 
social workers. 

We intend to look at the productivity 
of the clinical psychologist and clinical 
social worker in the future to determine 
what productivity screening guidelines 
can be appropriately applied to these 
practitioners. We intend to publish these 
guidelines in the Federal Register for 
public comment. In the meantime, they 
will be treated on the cost report in the 
same manner as physicians under 
agreement with the clinic, which is, their 
total visits will be added to total clinic 
visits of physicians, physician assistants 
and nurse practitioners to determine the 
cost per visit. However, in S 405JM68, 
we add clinical psychologists and 
clinical social workers to the list of 
practitioners which are Included in 
allowable costs for RHCs and FQHCs 
and to the list of practitioners subject to 
screening guidelines. 

In § 405.2425, Payment for rural health 
clinic and Federally qualified health 
center services, and § 405.2428, 
Allowable costs, (redesignated as 
S§ 405.2402 and 405.2468, respectively), 
we change the cross reference to 
subpart D to cross refer to part 413 
instead. This is merely a conforming 
change; Subpart D was incorporated in 
part 413 several years ago. 

Combined Screening Approach 

Section 4161(b)(3) of OBRA *90 states, 
"In employing any screening guideline in 
determining the productivity of 
physicians, physician assistants, nurse 
practitioners, and certified nurse- 
midwives in an RHC. the Secretary of 
Health and Human Services shall 
provide that the guideline shall take into 
account the combined services of such 
staff (and not merely the service within 
each class of practitioner)." In the past, 
screening guidelines allowed for teams 
providing at least 6,300 visits 
(encounters) per year. A team consisted 
of a physician and at least one other 
practitioner. OBRA *90 requires a 
broader approach. 

in implementing the OBRA *90 
provisions, we will apply a broader 
approach by applying a guideline that 
reflects the total combined services of 
the staff regardless of whether there is a 
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“team.** We will use a level of 4,200 
visits for each physician and a level of 
2,100 visits for each nonphysician 
practitioner. Rural health clinic staffing 
levels could consist of various 
combinations of practitioners and the 
productivity screen would reflect the 
total combination of services. For 
example, if a clinic has three physicians 
and one nurse practitioner, we calculate 
a limit as follows: 3 X 4,200 = 12,600 -f 
1 X 2,100 = 2,100 (12,600 -f 2.100 = 
14,700). Another example would be a 
clinic with four non-physician 
practitioners (4 X 2,100 = 8,400). At this 
time, we do not intend to apply the 
productivity screen to clinical 
psychologists and clinical social 
workers. 

Screening Guideline for Purchased 
Physicians’ Services 

FQHCs will be subject to the same 
screening guideline for purchased 
physicians* services as RHCs. The 
current RHC guideline is outdated. It 
limits the costs of purchased physicians* 
services to the reasonable charges for 
these services as determined under 
Subpart E. Because a fee schedule is 
now used for Medicare Part B payment 
of physicians* services provided on or 
after January 1.1992, we are adding to 
§ 405,2468{d)(2){v), previously 
§ 405.2428(d)(2)(v). a reference to Part 
415 to reflect that in determining the 
guideline for purchased physicians* 
services, we will look to payments for 
Medicare physicians* services under the 
fee schedule which was effective 
January 1,1992. 

Payment Limits 

The FQHC payment limit is set in 
accordance with the requirements of 
OBRA *90 specifying payment for FQHC 
services and under the authority of 
sections 1833(a)(3) and 1861 (v)(l) of the 
Act. 

The all-inclusive rate will be 
compared to the payment limit. The 
FQHC will be paid 80 percent of the 
lesser of the all-inclusive rate or the 
payment limit. 

For FQHC services there will be two 
FQHC payment limits. One limit will 
apply to entities located in urban areas 
and one limit will apply to entities 
located within rural areas. In general, 
each FQHC payment limit will consist of 
a core component and a preventive 
services adjustment There will be one 
payment limit applied to all FQHC 
serv'ices. both core and preventive. 
Beginning October 1,1991, the rural core 
component is $59.65 and the rural 
preventive service adjustment is $2.60.* 
The total rural limit is $62.25. Also 
beginning October 1.1991. the urban 


core component is $69.37 and the urban 
preventive serv'ice adjustment is $3.02. 

The total urban FQHC payment limit is 
$72.39. 

Both the rural and urban limit are 
adjusted annually by the percentage 
increase in the Medicare Economic 
Index (MEI) applicable to primary care 
physicians* services. 

The core services component will be 
the RHC limit computed in accordance 
with section 1833(f) of the Act with an 
adjustment for the projected FQHC visit 
mix. The $50.36 RHC limit. $2.30 
adjustment to the RHC limit to reflect 
different visit mix. and the $6.99 primary 
practitioner adjustment form the 1991 
rural FQHC core limit component of 
$59.65. 

General Core Services Limit Component 
(Rural) 

Since RHC and FQHC core services 
are essentially identical, we believe the 
RHC payment limit computed in 
accordance with section 1833(f) of the 
Act is an appropriate base for the FQHC 
core component. In general, RHC and 
FQHC core components consist of the 
following identical services: physician, 
physician assistant, nurse practitioner, 
clinical psychologist, clinical social 
worker services, and services and 
supplies incident to these services. The 
calendar year 1991 RHC limit is $50.36. 

Adjustment to RHC Limit to Reflect 
Different Visit Mix 

Since FFTICs and entities eligible for 
section 329. 330, and 340 grants will 
comprise the majority of entities 
qualifying for the FQHC program, we 
anticipate that the use of physician 
services in FQHCs will be comparable 
to the FFHC setting. A study of RHC and 
FFHC visit data was conducted to 
determine whether there is a difference 
in the percentage of physician visits as a 
percentage of total visits between the 
RHC and FFHC settings. Visit data from 
RHC cost reports indicate that physician 
visits comprise 59 percent of total visits, 
while data from FFHC cost reports 
indicate that physician visits are 83 
percent of total visits. The RHC limit 
corresponds with the RHC visit mixture 
of 59 percent physician and 41 percent 
non-physician practitioner visits. We 
adjusted the RHC limit to account for 
the projected 83 percent physician and 
17 percent non-physician practitioner 
visit mix. 

The magnitude of the adjustment also 
reflects the difference in payments 
between a physician service and a 
physician assistant or nurse practitioner 
service. Under Medicare Part B, the 
average amount of payments for nurse 
practitioners (section 1833(r)(2)(B) of the 


Act) and physician assistants (section 
1842(b)(12)(B) of the Act) are 80 percent 
of what a physician would be paid for 
the same service. 

Based on these data, we adjusted the 
practitioner component of the RHC limit. 
We estimate the practitioner component 
to be $44.32 ($50.36 less a 12 percent 
allowance for a lab service). We derived 
the 12 percent lab allowance as follows. 
Since the calculation of the original RHC 
limit included an allowance for a 
glucose blood test, the lab percentage 
(as a percentage of the total RHC limit) 
was calculated using the glucose blood 
test national allowable charge of $6.26 
(1989 inflated to 1991). This amount is 
approximately 12 percent of the RHC 
limit. Taking these factors into 
consideration, we calculated a 5.2 
percent adjustment to the practitioner 
component of the RHC limit: 

• Physician visits increased from 59 
percent of the total visits to 83 percent. 

• Nursing practitioners and physician 
assistants are paid generally 80 percent 
of what a physician would be paid for 
the same Medicare service. 

• The unadjusted practitioner 
component of the RHC limit is $44.32. 

Primary Care Family Practice 
Adjustment 

Section 6102 of OBRA *89 added 
section 1848 of the Act. which is the 
authority for the physician fee schedule. 
The physician fee schedule resulted in a 
general increase in payment of 
approximately 15 percent for family 
practice physicians. We believe that it is 
appropriate to reflect a similar increase 
for FQHC payment purposes. 
Application of the 15 percent adjustment 
to the already adjusted practitioner 
portion of the core component 
(practitioner base plus adjustment to 
RHC limit to reflect different visit mix) 
yields a $6.99 increase over what the 
practitioner component amount would 
otherwise be. 

General Core Services Limit Component 
(Urban) 

We recognize the potential for higher 
FQHC operating costs within urban 
areas. Since FQHCs may be located in 
urban as well as rural areas, we believe 
that It is necessary to have a separate 
payment limit applicable for entities 
located within an urban area. This limit 
is the FQHC core limit as described 
above, increased by 16.3 percent. 
Application of the urban area 
adjustment yields a 1991 urban core 
limit component of $69.37, 
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Urban Area Adjustment 

To determine the urban FQHC 
payment limit adjustment, a cost per 
visit comparison was conducted for 
cost-based Federally Funded Health 
Centers (FFHCs) (133 urban, 80 rural] 
based on entity-specific 1990 costs per 
visit. FFHC costs per visit were selected 
for our analysis because these entities 
are eligible for FQHC approval, are 
considered representative of FQHCs 
and are located in every region of the 
country. 

In our analysis, an urban area is 
defined as a Metropolitan Statistical 
Area (MSA) or New England County 
Metropolitan Area (NECMA) (New 
England). An urban area can be 
classified as either a **Iarge urban area'* 
or “other urban area.“ A rural area is 
any area that is not in an MSA or 
NECMA and can not be classified as a 
large or other urban area. 

The interim 1990 median urban FFHC 
cost per visit is 16.3 percent more than 
the interim 1990 median rural FFHC cost 
per visit. To accommodate the 
anticipated urban FQHC cost difference, 
the rural FQHC core component (as 
described in the above general core 
services section), is increased by 16.3 
percent for entities located within an 
urban area. 

FQHC Designation as Urban or Rural 

An FQHC will be designated as an 
urban or rural entity based on the urban 
and rural definitions in section 
1886(d)(2)(D) of the Act. The urban and 
rural definitions are discussed below. 

—Urban Area: An urban area is defined 
as a Metropolitan Statistical Area 
(MSA) or New England County 
Metropolitan Area (NECMA) (New 
England). An urban area can be 
classified as either a “large urban 
area** or “other urban area.“ A large 
urban area means an urban area with 
a population of more than one million 
(or more than 970,000 in New England) 
as determined by the Secretary using 
the most recent available population 
data published by the Bureau of 
Census. An other urban area means 
an urban area that is not a large urban 
area. 

—Rural Area: A rural area is any area 
outside a large urban area or other 
urban area as defined above. 

If an FQHC is located within an MSA 
or NECMA and can be classified as a 
large or other urban area as determined 
by the Bureau of Census, then the urban 
limit will apply. If an FQHC is not in an 
MSA or NECMA and can not be 
classified as a large or other urban area, 
the rural limit will apply. 


Preventive Service Adjustment 

OBRA '90 allows FQHC coverage to 
include certain services that are for 
preventive purposes. To determine the 
appropriate adjustment for preventive 
services, we depended largely upon the 
recommended preventive services for 
ages 65 and older in the U.S. Preventive 
Services Task Forceps Guide to Clinical 
Preventive Services (1989). The 
preventive service adjustment will be 
added to the core component, which will 
be applied to each all-inclusive rate per 
visit without regard to whether the visit 
is for provision of a preventive service 
of other Medicare FQHC covered 
services. Either an urban or rural limit, 
as appropriate, will be applied to the all- 
inclusive rate per visit without regard to 
type of service. The core component 
already represents practitioner services. 
The preventive service adjustment 
accounts for those preventive services 
that would not be considered part of a 
physician visit. (Such services as a 
general physical exam and preventive 
individual counseling related to diet and 
exercise, substance abuse, and injury 
prevention are considered part of a 
preventive physician visit.) We based 
our determination to account for those 
preventive services outside a physician 
visit largely upon a study undertaken to 
estimate the cost of preventive care at 
the levels recommended by the U.S. 
Preventive Service Task Force (“Cost for 
Preventive Care According to the 
Recommendation of the U.S. Preventive 
Task Force,** Trapnell and Chu, 
September 1989). This study estimates 
that the cost of a preventive service 
physician visit is comparable to an 
extended physician office visit under 
Medicare Part B. Further, the Medicare 
Part B procedure file indicates that the 
national average allowable charge for 
an extended physician visit is less than 
the base portion of the FQHC core 
component. This comparison illustrates 
that payments for a preventive physical 
exam have been accounted for within 
the base portion of the FQHC core 
component. 

Additionally, we included a factor for 
high risk procedures, as defined by the 
U.S. Preventive Service Task Force, in 
the preventive service adjustment. We 
selected the fecal occult blood test as a 
common high risk procedure. The 
addition of this service does not indicate 
that this service will be provided during 
each visit, but it is used as an allowance 
for high risk procedure costs attributable 
to some preventive visits. 

To determine the preventive service 
adjustment, an estimated lifetime 
Medicare preventive service cost was 
calculated from a model preventive 


check-up schedule covering a 21 year 
period for ages 65 through 85 (The 
estimated Medicare life time preventive 
service cost was calculated from 
services that could not be adequately 
accounted for within the FQHC core 
limit component). In addition, the 
national average allowable charge 
updated to the current period (1991), of 
individual services were obtained from 
the Medicare Part B 8y8tem*8 national 
procedure file. A yearly cost was 
determined by dividing the Medicare 
lifetime cost by 21 years. 

Further, the yearly Medicare 
preventive services cost estimate was 
adjusted by the percentage of preventive 
visits (as a percentage of total visits). 
This adjustment represents the yearly 
preventive services cost amount on a 
per visit basis and accounts for the 
percentage of patients that will utilize 
preventive services. We estimate that 10 
percent of the total visits will be 
attributed to preventive services. This 
estimate was derived after researching 
current studies on this subject. These 
studies include the following: Wagner, 
Edward H. MD. MPH., Bledsoe, Turner, 
MD., 'The Rand Health Insurance 
Experiment and HMO’s Study,*' Medical 
Care. March 1990. Vol. 28, No. 3; and 
Manning, Willard G., Leibowitz. Arleen, 
et. al., “A Controlled Trial of the Effect 
of a Prepaid Group Practice on Use of 
Services.” New England Journal of 
Medicine. June 1984, Vol. 310, No. 23. 

Services and Frequency of Preventive 
Utilization 

Recommended preventive services for 
the Medicare population were based on 
the U.S. Preventive Services Task Force 
Guide to Clinical Preventive Services 
(1989). Utilization of preventive services 
is based on the utilization estimates 
(when available) in the preventive study 
undertaken by Trapnell and Chu to 
estimate the cost of preventive care at 
the levels recommended by the Task 
Force. We used the utilization figures 
representing the “more frequent" use of 
preventive services. When no 
preventive service utili 2 :ation estimates 
were available, we consulted with 
HCFA staff physicians to derive 
estimates. 

Calculation of the addition includes 
the following services with 
recommended frequency of utilization: 

—Non fasting total blood cholesterol. 

every 5 years; 

—Dipstick urinalysis, every 2 years; 

—thyroid function tests, (females only) 

every 3 years; 

—Hearing Screening every 2 years; 

—Tetanus-Diphtheria (TD) booster, 

every 10 years; 








24972 


Federal Register / Vol. 57, No. 114 / Friday. June 12, 1992 ] Rules and Regulations 


—Fecal occult blood testing, every year Preventive services, costs, and below. 

—Influenza vaccine, every year. utilization assumptions are detailed 

PREVEMTIVE SEfWICE ADJUSTMENT WORKSHEET 


rcModei Madteare preveniMe Aervicd check-up icheduie): Preventive Service » w/ CPI Code! 


Age 

Choteetecol 

(82465) 

Urm^ysts 

(81005) 

ThyiokJ* 

(60070) 

Heanng 

(92551) 

OT booster 
(90718) 

Fecal occult 
(62270) 

Influenza 

(90724) 

Annual 

amount 

6S........ , .. 

$6.71 

$3.35 

$14.60 

$1526 

$6 22 

$3.93 

3.93 

3.93 

3.93 

3.93 

3.93 

363 

3.93 

3.93 

3-93 

3.93 

363 

323 

3.93 

3.93 

3.95 

3.93 

3.93 

3.93 

3-93 

393 

62.53 

$6.75 

6.75 

6.75 

6.75 

6.75 

6.75 

6.75 

6.75 

6.75 

6.75 

6.75 

a75 

6.75 

6-75 

6.75 

6.75 

6.75 

6.75 

6-75 

675 

675 

141.75 

>$56.82 
1068 
2929 
2528 
29.29 
17.39 
43 89 
1066 
2929 
2528 
4222 
1068 
43.89 
1068 
2929 
3199 
2929 
10.68 
4369 
10.68 
42.22 
>583,40 

66___ . _ 

67.. . .... . 


3.35 


1526 


66.. . ... .. . 


^ 14J50 



69... . '_ 


3.35 

15.26 



671 



71 . 

*3^“ 

1480 

15.» 


7?.. * ^ 



73 .... 


"" 335 


1526 ' 


74 _ _ 


14.60 



6.71 

3.35 


622 

_ 

76 


77 


3.35 

1480 

1526 


78 _____ _ 



79___ 


3.35 


15.26 



6.71 

14.60 


61 

.3-S 

1526^ 


62 ... . 




83 ____1 


335 ’ 

14.60 

15.26 


84 ____ _ 



86 .- 

6.71 
33 55 

3 35 
36 J6 


15.26 

16766 

622 

1866 

Total...—___ 

102.20 



* Preventive services recommerylod by the OS. Preventive Service Task Force for apes 65 and otder. "Pass throughs,** and services adequately accounted for 
vnthin the core limit, have rx)t been included. CPT codes were obtained from the 1991 Physicians Current Procedural Temninoiogy. 

•preventive Thyroid Function test ts recommended for Females only, 

* UUczalion o>f services are txased primarily on "Cost for Preventive Care According to Recommendations of the U.S. Preventive Task Force" fmora Sequent 
use of services). Trapr^ stkI Chu 1969. 

* Charges for services were obtained from the Medicare Part 8 system’s nehona) procedure Re and represent the national allowable charge 


Preventive Service Adjustment (Rural) 

To determine the rural adjustment, the 
national average was adjusted by the 
percent difference between: 

• The $46 median 1990 FFHC cost per 
visit for all FFHC’s utilized in the urban/ 
rural cost per visit comparison: and 

• The $43 median 1990 rural FFHC 
cost per visit. 

The median interim 1990 rural FFHC 
cost per visit is 6.5 percent less than the 
interim 1990 median cost per visit for all 
(213) FFHCs included in the urban 
analysis. Therefore, the national 
average Medicare preventive cost per 
visit was decreased by 6.5 percent for 
rural entities yielding a rural preventive 
service adjustment of $2.60. 

Preventive Service Adjustment (Urban) 

We recognize that ail components of 
the FQHC payment limit need to be 
adjusted for potentially higher costs 
within urban areas. As with the core 
component, there will be a separate 
preventive service addition applicable 
to entities located within an urban area. 
Beginning October 1.1991, the urban 
preventive service adjustment is $3i)2. 
The national average allowable charges 
were adjusted by the percent difference 
between: 


• The $46 median 1990 FFHC cost per 
visit for all FFHCs utilized in the urban/ 
rural cost per visit comparison: and 

• The $50 median 1990 urban FFHC 
cost per visit. 

The median Interim 1990 urban FFHC 
cost per visit is 8.7 percent more than 
the interim 1990 median cost per visit for 
all (213) FFHCs included in the urban/ 
rural analysis. Therefore, the national 
average per visit preventive services 
adjustment was increased by 8.7 percent 
for urban entities yielding an urban 
preventive service adjustment of $3.02. 

Payment for Pneumococcal Vaccine 

Calculation of the preventive service 
adjustment excludes pneumococcal 
vaednes and their administration. This 
service will be treated as a *‘pass 
through** and will not be included within 
the alMndusive rate and also will not 
be subject to the cost per visit limit 
When pneumococcal vaccines are 
furnished by an FQHC. the cost for this 
service will be accounted for on the 
FQHC cost report and the FQHC %vill 
bill the intermediary for pneumococcal 
vaccines. Medicare payment for 
pneumococcal vaccine and its 
administration is 100 percent of 
reasonable cost. 


Annual Payment Limit Adjustment 

Medicare will pay FQHCs based on 
the entity’s reasonable cost incurred in 
furnishing covered FQHC services to 
Medicare benefidaries. Payments are 
based on an all-inclusive rate, subject to 
a payment limit, for each visit by a 
Medicare benetidary for covered 
services. 

The payment limit for an FQHC is 
$62.25 (rural) and $72.39 (urban) for 
covered services provided October 1, 
1991-Decembcr 31.1991. For services 
furnished on or after (anuary 1 of each 
subsequent year the payment limit is 
increased as of the first day of the year 
by the percentage increase in the M£1 
applicable to primary care physidans' 
services. 

The M£1 is defined in section 
1842(iM3) of the Act and regulations at 
i 405.509(a)(3) and issued in accordance 
with section 1842(b)(3) of the Act and 
regulations at { 405.504. The term 
’’primary care services'* is defined in 
section 1842(i](4) of the Act 

Changes in the Limit 

Updates will be published annually 
through a routine program Issuance such 
as a manual issuance. Any changes in 
the methodology used In calculating the 
limit will be published in the Federal 
Register in accordance with the 
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Department's established rulemaking 
procedures. 

Exception Option for Current FFHCs 

FFHCs paid on a charge related to 
cost basis as of September 30.1991 may 
request an exception to the cost limits. 

A payment adjustment can be made 
only to the extent the costs are 
reasonable under Medicare principles of 
payment, attributed to the 
circumstances specified below and 
verified by the intermediary. 

There is only one basis for an 
exception. An FFHC must document a 
disadvantage due to a decrease in 
revenues as a result of the application of 
the FQHC payment limit. This 
determination will be made based on a 
filing of the FFHC cost report subject to 
the current FFHC State by State limits. 
The FFHC cost report to support a 
request for an exception must be 
submitted to the FQHC fiscal 
intermediary within 180 days of the date 
of the intermediary's initial notice of 
program reimbursement. The amount of 
the exception will be calculated based 
on payments that would be made using 
the FFHC methodology and cost report. 
This amount is based on the lower of the 
FFHC all-inclusive rate or the applicable 
FFHC limit multiplied by the number of 
physician encounters, consistent with 
current FFHC payment procedures. The 
FFHC limits will be adjusted to reflect 
the FQHC scope of services. This 
adjustment will result in a slight 
increase to the FFHC payment limit. 

This exception is limited to three cost 
reporting periods ending August 31. 

1995. This may include 3 full year cost 
reports or a combination of 1 partial and 
2 full years. A separate exception 
request must be filed each year. This 
approach is an interim approach. Actual 
cost report data for FQHCs will be 
gathered and analyzed during this 
period of time. The limits imposed in 
this regulation will be evaluated and 
adjusted as necessary based on these 
data. A proposed notice will be issued 
and the public will have an opportunity 
to comment on any change in 
methodology used to compute the limits. 

Response to Comments 

Because of the large number of items 
of correspondence we normally receive 
on a final rule with comments, we are 
not able to acknowledge or respond to 
them individually. However, in 
preparing any subsequent final rule, we 
will consider all comments that we 
receive by the date and time specified in 
the "DATES” section of this preamble, 
and we will respond to the comments in 
the preamble of that rule. 


Waiver of Proposed Rulemaking 

We normally publish a notice of 
proposed rulemaking in the Federal 
Register and afford public comment on 
proposed rules. Such notice includes a 
statement of the time, place, and nature 
of rulemaking proceedings, reference to 
the legal authority under which the rule 
is proposed, and the terms or substance 
of the proposed rule or a description of 
the subjects and issues involved. 
However, section 4207(j) of OBRA '90 
provides authority to the Secretary to 
issue interim final rules to implement 
the provisions of OBRA '90. The 
provisions contained in these final 
regulations implement section 4161 of 
OBRA '90 and. thus, their publication as 
interim final rules is authorized by 
section 4207(j) of that law. We are. 
however, affording the public an 
opportunity to comment on these 
regulations, following publication. 

Waiver of 30-Delay in Effective Date 

These regulations provide the 
authority for HCFA to increase access to 
primary health care and primary 
preventive services by entering into 
agreements with entities that can 
provide such services to Medicare 
beneficiaries. We believe that it is 
important to have these rules in effect as 
soon as possible, so as to expedite the 
availability of FQHC services, and that 
no compelling purpose would be served 
by delaying the effective date beyond 
the date of publication. We therefore 
find good cause to waive our normal 30- 
day delay in effective date. 

Revisions to the Regulations 

We are making the following revisions 
to the regulations in title 42: 

(1) In part 405, we redesignate existing 
§§405.2418 through 405.2430 as 

§§ 405.2460 through 405.2472. which 
specify the Medicare payment 
methodology applicable to RHC and 
FQHC services. 

(2) We add new §§ 405.2430 through 
405.2448 to part 405 to specify the scope 
of services of the Medicare FQHC 
benefit, qualification requirements, 
content and terms of the provider 
agreement, termination of the 
agreement, notice requirements, appeals 
and other general requirements. 

(3) In parts 400, 407, 410, 417. 42a 424. 
488. 491 and 498 we add references to 
FQHCs since they are a new category of 
suppliers of services. 

Collection of Information Requirements 

Sections 405.2440, 405.2470(a). (b). and 
(c). 491.9(b)(3). and 491.10 contain 
information collection or recordkeeping 
requirements, or both, that are subject to 


review by the Office of Management 
and Budget under the Paperwork 
Reduction Act of 1980 (44 U.S.C. 3501 et 
seq.). The information collection 
requirements concern the notice to the 
public given by an FQHC that, in 
accordance with § 405.2440. voluntarily 
terminates its agreement with HCFA. 
The respondents who will provide the 
information include FQHCs. Public 
reporting burden for this collection of 
information is estimated to be 5 hours 
per FQHC that voluntarily terminates its 
agreement. We estimate that only about 
10 such organizations may do so 
annually. Section 405.2470 (a), (b). and 
(c) provides reports and maintenance of 
records requirements for RHCs and 
FQHCs. We estimate that it will take 10 
hours for an entity to complete the 
required cost report. We estimate that 
approximately Ax) entities will be 
required to use the cost report to receive 
Medicare payment. This estimate 
reflects entity projections over the next 
5 years. 

In accordance with 42 CFR 491.9(b)(3) 
each center must have in place a 
description of the services the center 
furnished or directed and those treated: 
guidelines for management of health 
problems; and rules for managing drugs 
and biologicals. We estimate that the 
effort of centers that have not already 
met this requirement will take 
approximately 10 hours. We estimate 
the number of "new" centers to be 
approximately 350. Annual review may 
lake approximately 2 hours. Clinic 
records are maintained in accordance 
with accepted professional standards 
and practice. The information required 
by 42 CFR 491.10 \^ith respect to clinical 
records is consistent with good medical 
practice and is already followed by the 
majority of the centers. Since many 
entities would already be in compliance 
and collect this information to some 
extent, it is estimated that it would take 
each center approximately 26 additional 
hours per year for approximately 800 
centers to comply with this requirement. 

These requirements have been sent to 
OMB for its review pursuant to the 
requirements of the Paperwork 
Reduction Act. Organizations and 
individuals desiring to submit comments 
on the information collection and 
recordkeeping requirements should 
direct them to the OMB official whose 
name appears in the "address" section 
of this preamble. 

Regulatory Impact Statement 

A. Introduction 

Executive Order 12291 (E.0.12291) 
requires us to prepare and publish a 











24974 


Federal Re^ster / Vol. 57. No. 114 / Friday, June 12, 1992 / Rules and Regulations 


regulatory impact analysis for any 
proposed regulation that meets one of 
the ELO. 12291 criteria for a “major rule“; 
that is, that would be likely to result 
in— 

* An annual effect on the economy of 
$100 million or more; 

* A major increase in costs or prices 
for consumers, individual industries, 
Federal, State, or local government 
agencies, or geographic regions; or 

* Significant adverse ejects on 
competition, employment, investment, 
productivity, innovation, or on the 
ability of United States-based 
enterprises to compete with foreign- 
based enterprises in domestic or export 
markets. 

In addition, we generally prepare a 
final regulatory flexibility analysis that 
is consistent with the Regulatory 
Flexibility Act (RFA) (5 U.S.C 601 
through 612) unless the Secretary 
certifies that a final regulation will not 
have a signiBcant economic impact on a 
substantial number of small entities. For 
purposes of the RFA, we consider all 
FFHCs, FQHCs and RHCs to be small 
entities. Individuals and States are not 
included In the definition of a small 
entity. 

In addition, section 1102(b) of the Act 
requires the Secretary to prepare a 
regulatory impact analysis if this rule 
has a significant impact on the 
operations of a substantial number of 
small rural hospitals. Such an analysis 
must conform to the provisions of 
section 604 of the RFA. For purposes of 
section 1102(b) of the Act. we define a 
small rural hospital as a hospital that 
has fewer than 50 beds and is located 
outside a Metropolitan Statistical Area. 

B. Statutory Changes 

These provisions generally reflect 
changes made by recent legislation 
(OBRA *90). OBRA *90 provides for 
payment to PQHCs. not only for primary 
health care services already covered by 
Medicare In rural health clinics, but also 
for preventive primary health services 
not previously covered by Medicare. 
Under the OBRA '90 provisions, 
payment is made to i^ifCs for each 
face-to-face encounter between a 
physician, physician assistant nurse 
practitioner, clinical psychologist and 
clinical social worker. Previously. 
Federally Funded Health Clinics 
(FFHCs) receiving grants under sections 
329 and 330 of the PHS Act were paid 
only for a face-to-face encounter with a 
physician. As a result of OBRA *90. 
many FFHCs will qualify as FQHCs in 
addition to clinics which are not 
actually PHS grant recipients but which 
the PHS recommends as qualified 
candidates for designation as FQHCs. 


We estimate that these provisions will ^ 
potentially affect approximately 600 
entities over the next 5 years. These 
entities include approximately 650 
community and migrant health center 
grantees (PHS grantees under section 
329 and 330 of the PHS Act) and 90 
homeless center grantees (^IS grantees 
under section 340 of Ihe PHS Act) as 
well as a number of entities Chat meet 
the requirements to receive such a grant 
based on recommendations of the PHS 
and determined by the Secretary. 

C. Positive Impact on Health Status 

This regulation will expand Medicare 
payment to community health centers 
(CHCs) and similar entities that qualify 
as FQHCs and serve the working poor. 
Some of these organizations are under 
economic pressures to provide services 
to people who have turned to them as 
their Hrst source providers. This new 
type of provider is also able to offer 
preventive services, a benefit not 
generally available to Medicare 
beneficiaries and an underpinning to 
improving overall health status of 
Americans. 

D. Reporting Requirements 

Reporting requirements will be less 
burdensome than pre\ious requirements 
under the FFHC cost-based payment 
methodology. Changes in reporting 
requirements are part of the many 
benefits for FQHCs. FQHCs will be 
spared the administrative costs of 
preparing three cost reports annually. 
(FFHCs are required to submit three 
cost reports yearly: a projected, semi¬ 
annual. and annual report). The FQHC 
methodology will require only two 
reports per cost reporting year, a 
projected and an annual report. 

E. Administrative Costs 

Administrative costs are minimally 
affected as follows: 

• Current claims volume for FFHCs is 
approximately 40,000 per month—^fewer 
than 500,000 per year 

• These regulations are estimated to 
increase claims volume by 100,000 per 
year, and 

• Any costs to be incurred as a result 
of the implementation of these 
regulations will be funded out of current 
OBRA *90 budget disbursements. 

We have determined, and the 
Secretary certifies, that this rule does 
not meet the requirements to be 
determined a major rule nor does it meet 
critena as having a significant economic 
impact on a substantial number of small 
entities. Also, this rule would not have a 
significant Impact on the operations of a 
substantial number of small rural 
hospitals. Therefore, we have not 


prepared a regulatory Impact analysis, a 
small rural hospital analysis, or an 
initial regulatory flexibility analysis. 

list of Subjects 

42 CFR Part 400 

Grant programs-heaith, Heahh 
facilities. Health maintenance 
ofganizations (HMO), Medicaid, 
Medicare. Reporting and recordkeeping 
requirements. 

42 CFR Part 405 

Administrative practice and 
procedure, flealth facilities. Health 
professions. Kidney diseases. Medicare. 
Reporting and recordkeeping 
requirements. Rural areas. X-rays. 

42 CFR Port 407 

Medicare. 

42 CFR Part 410 

Health facilities. Health professions. 
Kidney diseases. Laboratories. 

Medicare, Rural areas. X-rays. 

42 CFR Part 417 

Administrative practice and 
procedure. Grant programs-heaith. 
Health care. Health facilities. Health 
insurance. Health maintenance 
organizations (HMO), Loan programs- 
heaith. Medicare. Reporting and 
recordkeeping requirements. 

42 CFR Part 420 

Fraud. Health facilities. Health 
professions. Medicare. 

42 CFR Port 424 

Emergency medical services. Health 
facilities. Health professions. Medicare. 

42 CFR Part 488 

Health facilities, Medicare. Reporting 
and recordkeeping requirements. 

42 CFR Part 491 

Grant programs-heaith. Health 
facilities, M^tcaid, Medicare. Reporting 
and recordkeeping requirements. Rural 
areas. 

42 CFR Part 498 

Administrative practice and 
procedure. Health facilities. Health 
professions. Medicare. Reporting and 
recordkeeping requirements. 

TTTLE 42—PUBLIC HEALTH 

CHAPTER IV—HEALTH CARE FINAMCtHG 
AOMINISTRATIOli OEPARTMEMT OF 
HEALTH AMO HUMAN SERVICES 

42 CFR chapter IV is amended as 
follows: 

A. Part 400 is amended as follows: 
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PART 400—INTRODUCTION; 
DEFINITIONS 

1. The authority citation for part 400 
continues to read as follows; 

i\uthority: Secs. 1102 and 187] of the Social 
Security Act (42 U.S.C. 1302 and noshh) and 
44 U.S.C. chapter 35. 

Z Section 400.200 is amended by 
adding a definition for FQHC in 
alphabetical order and reprinting the 
introductory language to read as 
follows; 

Subpart B—Definitions 

$ 400.200 General definitions. 

In this chapter, unless the context 
indicates otherwise— 

• • • • • 

FQHC means Federally qualified 
health center. 

♦ * • • • 

PART 405—FEDERAL HEALTH 
INSURANCE FOR THE AGED AND 
DISABLED 

B. Part 405 is amended as follows: 

1. The authority citation for part 405 
subpart E is revised to read as follows; 

Authority: Secs. 1102,1814(b). 1832.1833(8). 
1834(b). 1842(b) and (h), 1848. lB61(b). (v) and 
(aa). 1862(a){14). 1866(a). 1871.1881. 1886. 

1887, and 1809 of the Social Security Act as 
amended (42 US.C 1302.1395flb). i395k. 
13951(a). 1395111(b). 139Su(b) and (h). 139Sw-4. 
1395x(b). (v) and (aa). 1395y(a)(14). 1395cc(a|, 
1395hh. 1395IT. ia95ww, 1395xx. and 139Szr). 

2. Section 405.501(b) is revised to read 
as follows; 

9 405J01 Dot»rnilnatk>n of reasonable 
ctiar9ea. 

* • • • • 

(b) Part B of Medicare pays on the 
basis of ^treasonable cost" (see part 413 
of this chapter) for certain institutional 
services, certain services furnished 
under arrangements with institutions, 
and services furnished by entities that 
elect to be paid on a cost basis 
(including health maintenance 
organizations, rural health clinics. 
Federally qualified health centers and 
end-stage renal disease facilities). 

• * * • * 

3. Section 405.S02(f)(4) is revised to 
read as follows; 

S 405.502 Cilleda for determining 
reasonable diirges. 

* * • • a 

(f) Determining charge payments for 
certain physician services furnished in 
outpatient settings. 

* * • * • 


(4) Services excluded from limits. The 
limits established under this paragraph 
do not apply to the following; 

(i) Rural health clinic services. 

(ii) Surgical services included on the 
ambulatory surgical center list of 
procedures published under 5 416.65(c) 
of this chapter. 

(iii) Services furnished in a hospital 
emergency room after the sudden onset 
of a medical condition manifesting itself 
by acute symptoms of sufficient severity 
(including severe pain) such that the 
absence of immediate medical attention 
could reasonably be expected to result 
in— 

(A) Placing the patient's health in 
serious jeopardy; 

(B) Serious impairment to bodily 
functions; or 

(C) Serious dysfunction of any bodily 
organ or part. 

(iv) Anesthesiology services and 
diagnostic and therapeutic radiology 
services. 

(v) Federally qualified health center 
services paid under the rules in part 405 
subpart 

* • • • • 

4. Tlie authority citation for subpaii X 
is revised to read as follows: 

Authority: Sec. 1102.1833.1661(aa). 1871. 
Social Security Act: 42 U.S.C. 1302.13951, 
1395(aa). and B9Shh. 

5. The title of subpart X is revised to 
read as follows: 

Subpart X—Rural Heattti Clinic and 
Federally Qualified Healtti Center 
Services 

6. Section 405.2401 is amended by 
revising paragraph (a), in paragraph (b| 
by removing the arabic number 
designations for each definition, 
substituting arabic numbers for l' >wer 
case Roman numerals, substituting 
lower case Roman numerals for upper 
case letters, adding a new definition of 
Federally qualified health center, and 
revising the deBnitions of allowable 
coat, deductible, reporting period, and 
visit to read as follows; 

5 405^401 Scope and definitions. 

(a) Scope. This subpart establishes the 
requirements for coverage and 
reimbursement of rural health clinic and 
Federally qualified health center 
services under Medicare. 

(b) Definitions, As used in this 
subpart, unless the context indicates 
otherwise; 

* • • • « 

Allowable costs means costs that are 
incurred by a clinic or center and are 
reasonable in amount and proper and 
necessary for the efficient delivery of 


rural health clinic and Federally 
qualified health center services. 

* • • • • 

Deduqtible means: (1) The first $100 of 
expenses incurred by the beneficiary 
durii^ any calendar year for items and 
services covered under Part B of title 
XVIIL and 

(2) The expenses incurred for the firs! 

3 pints of blood or 3 units of packed red 
blood cells furnished to a beneficiary 
during any calendar year. (See 
SS 410.160 and 410.161 of this chapter for 
greater detail.) 

• • * • • 

Federally qualified health center 
(FOHCJ means an entity that has 
entered into an agreement with the 
HCFA to meet Medicare program 
requirements under S$ 405.2434 and— 

(1) Is receiving a grant under section 
329. 330. or 340 of the Public Health 
Service AcL or is receiving funding from 
such a grant under a contract with the 
recipient of such a grant and meets the 
requirements to receive a grant under 
section 329. 330 or 340 of the Public 
Health Service Act; 

(2) Based on the recommendation of 
the PHS. is determined by the Secretary 
to meet the requirements for receiving 
such a grant: or 

(3) Was treated by the Secretary, for 
purposes of Part B. as a comprehensive 
federally funded health center (FFHC) 
as of January 1.1990. 

• • * • • 

Reporting period means a period of 12 
consecutive months specified by the 
intermediary as the period for which a 
clinic or center must report its costs and 
utilization. The first and last reporting 
periods may be less than 12 months. 

• « • • • 

Visit means a face-to-face encounter 
between a clinic or center patient and a 
physician, physician assistant, nurse 
practitioner, nurse midwife, specialized 
nurse practitioner or visiting nurse. For 
Federally qualified health centers, a 
visit also means a face-to-face 
encounter between a patient and a 
qualified clinical psychologist or clinical 
social worker. Encounters with more 
than one health professional and 
multiple encounters with the same 
health professional which take place on 
the same day and at a single location 
constitute a single visit, except for cases 
in which the patient, subsequent to the 
first encoimter. suffers illness or injury 
requiring additional diagnosis or 
treatment. 

• • * • • 

7. Section 405.2410 is revised to read 
as follows: 
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§ 405.2410 Application of Part B 
deductible and coinsurance. 

(a) Application of deductible. (1) 
Medicare payment for rural health clinic 
services begins only after the 
beneficiary has incurred the deductible. 

(2) Medicare payment for services 
covered under the Federally qualified 
health center benefit is not subject to 
the usual Part B deductible. 

(b) Application of coinsurance. (1) 

The beneficiary is responsible for a 
coinsurance amount which cannot 
exceed 20 percent of the clinic’s 
reasonable customary charge for the 
covered service; and 

(2)(i) The beneficiary’s deductible and 
coinsurance liability, with respect to any 
one item or service furnished by the 
rural health clinic, may not exceed a 
reasonable amount customarily charged 
by the clinic for that particular item or 
service. 

(ii) For any one item or service 
furnished by a Federally qualified health 
center, the coinsurance liability may not 
exceed 20 percent of a reasonable 
amount customarily charged by the 
center for that particular item or service. 

§ 405.2418 [Redesignated as § 405.2460] 

8. Section 405.2418 is redesignated as 
§ 405.2460 and revised as follows: 

§ 405.2460 Appiicabiilty of general 
payment exclusions. 

The payment conditions, limitations, 
and exclusions set out in subpart C of 
this part, part 410 and part 411 of this 
chapter are applicable to payment for 
services provided by rural health clinics 
and Federally qualified health centers, 
except that preventive primary services, 
as defined in § 405.2448. are covered in 
Federally qualified health centers and 
not excluded by the provisions of 
section 1862(a) of the Act. 

§ 405.2425 [ Redesignated as § 405.2462] 

9. Section 405.2425 is redesignated as 
§ 405.2462. 

Newly redesignated § 405.2462 is 
revised to read as follows: 

§ 405.2462 Payment for rural health clinic 
and Federally qualified health center 
services. 

(a) Payment to provider-based rural 
health clinics and Federally qualified 
health centers. A rural health clinic or 
Federally qualified health center is paid 
in accordance with parts 405 and 413 of 
this subchapter, as applicable, if: 

(1) The clinic or center is an integral 
and subordinate part of a hospital, 
skilled nursing facility or home health 
agency participating in Medicare (i.e., a 
provider of services); and 

(2) The clinic or center is operated 
with other departments of the provider 


under common licensure, governance 
and professional supervision. 

(b) Payment to independent rural 
health clinics and freestanding 
Federally qualified health centers. (1) 

All other clinics and centers will be paid 
on the basis of an all-inclusive rate for 
each beneficiary visit for covered 
services. This rale will be determined by 
the intermediary, in accordance with 
this subpart and general instructions 
issued by HCFA. 

(2) The amount payable by the 
intermediary for a visit will be 
determined in accordance with 
paragraph (b)(3) and (4) of this section. 

(3) Federally qualified health centers. 
For Federally qualified health center 
visits. Medicare will pay 80 percent of 
the all-inclusive rate since no deductible 
is applicable to Federally qualified 
health center services. 

(4) Rural health clinics, (i) If the 
deductible has been fully met by the 
beneficiary prior to the rural health 
clinic visit. Medicare pays 80 percent of 
the all-inclusive rate. 

(ii) If the deductible has not been fully 
met by the beneficiary before the visit, 
and the amount of the clinic’s 
reasonable customary charge for the 
services that is applied to the deductible 
is— 

(A) Less than the all-inclusive rate, 
the amount applied to the deductible 
will be subtracted from the all-inclusive 
rate and 80 percent of the remainder, if 
any, will be paid to the clinic; 

(B) Equal to or exceeds the all- 
inclusive rate, no payment will be made 
to the clinic. 

(5) To receive payment, the clinic or 
center must follow the payment 
procedures specified in section 410.165 
of this chapter. 

(6) Payment for treatment of mental 
psychoneurotic or personality disorders 
is subject to the limitations on payment 
in § 410.155(c). 

§ 405.2426 [Redesignated as § 405.2464] 

10. Section 405.2426 is redesignated as 
§ 405.2464, and is revised to read as 
follows: 

§ 405.2464 All-inclusive rate. 

(a) Determination of rate. (1) An all- 
inclusive rate is determined by the 
intermediary at the beginning of the 
reporting period. 

(2) The rate is determined by dividing 
the estimated total allowable costs by 
estimated total visits for rural health 
clinic or Federally qualified health 
center services. 

(3) The rate determination is subject 
to any tests of reasonableness that may 
be established in accordance with this 
subpart. 


(b) Adjustment of rate. (1) The 
intermediary, during each reporting 
period, periodically reviews the rate to 
assure that payments approximate 
actual allowable costs and visits for 
rural health clinic or Federally qualified 
health center services and adjusts the 
rate if: 

(1) There is a significant change in the 
utilization of clinic or center services; 

(ii) Actual allowable costs vary 
materially from the clinic or center’s 
allowable costs; or 

(iii) Other circumstances arise which 
warrant an adjustment. 

(2) The clinic or center may request 
the intermediary to review the rate to 
determine whether adjustment is 
required. 

§ 405.2427 [ Redesignated as § 405.2466] 

11. Section 405.2427 is redesignated as 
§ 405.2466 and revised to read as 
follows: 

§ 405.2466 Annual reconciliation. 

(a) General. Payments made to a rural 
health clinic or a Federally qualified 
health center during a reporting period 
are subject to reconciliation to assure 
that those payments do not exceed or 
fall short of the allowable costs 
attributable to covered services 
furnished to Medicare beneficiaries 
during that period. 

(b) Calculation of reconciliation. (1) 
The total reimbursement amount due the 
clinic or center for covered services 
furnished to Medicare beneficiaries is 
based on the report specified in 

§ 405.2470(c)(2) and is calculated by the 
intermediary as follows: 

(i) The average cost per visit is 
calculated by dividing the total 
allowable cost incurred for the reporting 
period by total visits for rural health 
clinic or Federally qualified health 
center services furnished during the 
period. The average cost per visit is 
subject to tests of reasonableness which 
may be established in accordance with 
this subpart. 

(ii) The total cost of rural health clinic 
or Federally qualified health center 
services furnished to Medicare 
beneficiaries is calculated by 
multiplying the average cost per visit by 
the number of visits for covered rural 
health clinic or Federally qualified 
health center services by beneficiaries. 

(iii) For rural health clinics, the total 
reimbursement due the clinic is 80 
percent of the amount calculated by 
subtracting the amount of deductible 
incurred by beneficiaries that is 
attributable to rural health clinic 
services from the cost of these services. 
The reimbursement computation for 
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Federally qualiHed health centers does 
not include a reduction related to the 
deductible because Federally qualified 
health center services are not subject to 
a deductible. 

(2) The total reimbursement amount 
due is compared with total payments 
made to the clinic or center for the 
reporting period, and the difference 
constitutes the amount of the 
reconciliation. 

(c) Notice ofpix?grani reimbursement 
The intermediary sends written notice to 
the clinic or center 

(1) Setting forth its determination of 
the total reimbursement amount due the 
clinic or center for the reporting period 
and the amount, if any,, of the 
reconciliation: and 

(2) Informing the clinic or center of its 
right to have the determination reviewed 
at a hearing under the procedures set 
forth in subpart R of this part. 

(d) Payment of reconciliation 
amount —(1) Underpayments, If the total 
reimbursement due the clinic or center 
exceeds the payments made for the 
reporting period the intermediary 
makes a lump-sum payment to the clinic 
or center to bring total payments into 
agreement with total reimbursement due 
the clinic or center. 

(2) Overpayments, If the total 
payments made to a clinic or center for 
the reporting period exceed the total 
reimbursement due the clinic or center 
for the period, the intermediary arranges 
with the clinic or center for repayment 
through a lump-sum refund, or. if that 
poses a hardship for the clinic or center, 
through offset against subsequent 
payments or a combination of offset and 
refund. The repayment must be 
completed as quickly as possible, 
generally within 12 months from the 
date of the notice of program 
reimbursement A longer repayment 
period may be agreed to by the 
intermediary if the intermediary is 
satisfied that unusual circumstances 
exist which warrant a longer period. 

§ 405.2428 [Redesignated as $ 40S.2466] 

12. Section 405.2428 is redesignated as 
S 405.2468. In newly redesignated 
i 405.2468, paragraphs (a), (b). and (d) 
are revised to read as follows: 

§ 405.2468 ANowabie costa. 

(a) Applicability of general Medicare 
principles. In determining whether and 
to what extent a specific type or item of 
cost is allowable, such as interest 
depreciation, bad debts and owner 
compensation, the intermediary applies 
the principles for reimbursement of 
provider costs, as set forth in Part 413 of 
this subchapter. 


(bj Typical rural health clinic and 
F^eraUy qualified health center casts. 
The following types and items of cost 
are included in allowable costs to the 
extent that they are covered and 
reasonable: 

(1) Compensation for the services of 
physicians, physician assistants, nurse 
practitioners, nurse midwives, 
specialized nurse practitioners, visiting 
nurses, qualified clinical psychologists, 
and clinical social workers employed by 
the clinic or center. 

(2) Compensation for the duties that a 
supervising physician is required to 
perform under the agreement specified 
in S 491.0 of this chapter. 

(3) Costs of services and supplies 
incident to the services of a physician, 
physician assistant, nurse practitioner, 
nurse midwife, specialized nurse 
practitioner, qualified clinical 
psychologist, or clinical social worker. 

(4) Ov'erhead costs. Including clinic or 
center administration, costs applicable 
to use and maintenance of the entity, 
and depreciation costs. 

(5) Costs of services purchased by the 
clinic or center. 

• * • • • 

(d) Screening guidelines. Costs in 
excess of amounts established by the 
guidelines are not included unless the 
clinic or center provides reasonable 
justification satisfactory to the 
intermediary. 

(2) Screening guidelines will be used 
to assess the costs of services, including: 

(ij Compensation for the professional 
and supervisory services of physicians 
and for the services of physician 
assistants, nurse practitioners, nurse 
midwives, and specialized nurse 
practitioners; 

(ii) Services of physicians, physician 
assistants, nurse practitioners, 
specialized nurse practitioners, nurse 
midwives, visiting nurses, qualified 
clinical psychologists, or clinical social 
workers; 

(iii) The level of administrative and 
general expenses; 

(iv) Staffing (e.g., the ratio of other 
clinic or center personnel to physicians, 
physician assistants, and nurse 
practitioners); and 

(v) The reasonableness of payments 
for services purchased by the clinic or 
center, subject to the limitation that the 
costs of physicians* services purchased 
by the clinic or center may not exceed 
amounts as determined under the 
applicable provisions of subpart E of 
part 405 or part 415. 


8405,2428 C n ed M igw rt ed — t40SL2470J 

13. Section 405.2429 is redesignated as 
§ 405.2470 and is revised to read as 
follows: 

§ 405.2470 Repocts and mainte na nce of 
records. 

(a) Maintenance and availability of 
records. The rural health clinic or 
Federally qualified health center must 

(1) Maintain adequate financial and 
statistical records, in the form and 
containing the data required by HCFA. 
to allow the intermediary to determine 
payment for covered services furnished 
to Medicare beneficiaries in accordance 
with this subpart 

(2) Make the records available for 
verification and audit by HIIS or the 
General Accounting Office; 

(3) Maintain financial data on an 
accrual basis, unless it is part of a 
governmental institution that uses a 
cash basis of accounting. In the latter 
case, appropriate depreciation on 
capital assets is allowable rather than 
the expenditure for the capital asset. 

(b) Adequacy of records. (1) The 
intermediary may suspend 
reimbursement if it determines that the 
clinic or center does not maintain 
records that provide an adequate basis 
to determine payments under Medicare, 

(2) The suspension continues until the 
clinic or center demonstrates to the 
intermediary's satisfaction that it does, 
and will continue to, maintain adequate 
records. 

(c) Reporting requirements —[1) Initial 
report At the beginning of its initial 
reporting period, the clinic or center 
must submit an estimate of budgeted 
costs and visits for rural health clinic or 
Federally qualified health center 
services for the reporting period, in the 
form and detail required by HCFA, and 
such other information as HCFA may 
require to establish the payment rate. 

(2) Annual reports. Within 90 days 
after the end of its reporting period, the 
clinic or center must submit, in such 
form and detail as may be required by 
HCFA. a report of: 

(i) Its operations, including the 
allowable costs actually incurred for the 
period and the actual number of visits 
for rural health clinic or Federally 
qualified health center services 
furnished during the period; and 

(ii) The estimated costs and visits for 
rural health clinic services or Federally 
qualified health center serv'ices for the 
succeeding reporting period and such 
other information as HCFA may require 
to establish the payment rate, 

(3) Uite reports. If the clinic or center 
does not submit an adequate annual 
report on time, the intermediary may 
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reduce or suspend payments to preclude 
excess payment to the clinic or center. 

(4) Inadequate reports. If the clinic or 
center does not furnish a report or 
furnishes a report that is inadequate for 
the intermediary to make a 
determination of program payment, 
HCFA may deem all payments for the 
reporting period to be overpayments. 

(5) Postponement of due date. For 
good cause shown by the clinic or 
center, the intermediary may. with 
HCFA*s approval, grant a 30-day 
postponement of the due date for the 
annual report. 

(8) Reports following termination of 
agreement or change of ownership. The 
report from a clinic or center which 
voluntarily or involuntarily ceases to 
participate in the Medicare program or 
experiences a change in ownership (see 
§S 405.2436-405J2438] is due no later 
than 45 days following the effective date 
of the termination of agreement or 
change of ownership. 

§405.2430 [Redesignated as § 405.2472] 

14. Section 405.2430 is redesignated as 
§ 405.2472, the undesignated 
introductory matter is reprinted, and 
paragraph (a) is revised to read as 
follows: 

§ 405.2472 Beneficiary appeals. 

A beneficiary may request a hearing 
by an intermediary (subject to the 
limitations and conditions set forth in 
subpart H of this part) if: 

(a) The beneficiary is dissatisfied with 
an intermediary’s determination denying 
a request for payment made on his or 
her behalf by a rural health clinic or 
Federally qualified health center, or 
* « * • « 

15. In subpart X, an undesignated 
center heading is added immediately 
following existing § 405.2417, and new 
§§ 405.2430 through 405.2452 are added 
immediately after the undesignated 
center heading to read as follows: 

Federally Qualified Health Center 
Services 

§ 405.2430 Basic requirements. 

(a) Filing procedures. (1) In response 
to a request from an entity that wishes 
to participate in the Medicare program. 
HCFA enters into an agreement with an 
entity when— 

(i) PHS recommends that the entity 
qualifies as a Federally qualified health 
center; 

(ii) The Federally qualified health 
center assures HCFA that it meets the 
Federally qualified health center 
requirements specified in this subpart 
and part 491, as described in 

§ 405.2434(a): and 


(iii) Any other agreement under 
Medicare is terminated, except for 
provider-based entities. 

(2) HCFA sends the entity a written 
notice of the disposition of the request. 

(3) When the requirement of 
paragraph (a)(1) of this section is 
satisfied, HCFA sends the entity two 
copies of the agreement. The entity must 
sign and return both copies of the 
agreement to HCFA. 

(4) If HCFA accepts the agreement 
filed by the Federally qualified health 
center, HCFA returns to the center one 
copy of the agreement with the notice of 
acceptance specifying the effective date 
(see § 489.11), as determined under 

§ 405.2434. 

(b) Recommendations by PHS about 
Federally qualified health centers. (1) 

An entity must— 

(1) Meet the applicable requirements 
of the PHS Act. as specified in 

§ 405.2401(b): and 

(ii) Be recommended by PHS to HCFA 
as a Federally qualified health center. 

(2) The PHS notifies HCFA of entities 
that meet the requirements specified in 
§ 405.2401(b). 

(c) Provider-based and freestanding 
Federally qualified health centers. The 
requirements and benefits under 
Medicare for provider-based or 
freestanding Federally qualified health 
centers are the same, except that 
payment methodologies differ, as 
described in § 405.2462. 

(d) Appeals. An entity is entitled to a 
hearing in accordance with part 498 of 
this chapter when HCFA fails to enter 
into an agreement with the entity, 

§ 405.2434 Content and terms of the 
agreement 

Under the agreement, the Federally 
qualified health center must agree to the 
following: 

(a) Maintain compliance with the 
requirements. (1) The Federally 
qualified health center must agree to 
maintain compliance with the Federally 
qualified health center requirements set 
forth in this subpart and part 491, except 
that the provisions of § 491.3 do not 
apply. 

(2) Centers must promptly report to 
HCFA any changes that result in 
noncompliance with any of these 
requirements. 

(b) Effective date of agreement. (1) 
Except as specified in paragraph (b)(2) 
of this section, the effective date of the 
agreement is the date HCFA accepts the 
signed agreement, which assures that all 
Federal requirements are met. 

(2) For facilities that met all 
requirements on October 1.1991, the 
effective date of the agreement can be 
October 1.1991. 


(c) Charges to beneficiaries. (1) The 
beneficiary is responsible for payment 
of a coinsurance amount which is 20 
percent of the amount of Part B payment 
made to the Federally qualified health 
center for the covered services. There is 
no coinsurance for a second or third 
opinion obtained in accordance with 
section 1164 of the Act or for 
pneumococcal vaccine and its 
administration. 

(2) The beneficiary is responsible for 
blood deductible expenses, as specified 
in § 410.161. 

(3) The Federally qualified health 
center agrees not to charge the 
beneficiary (or any other person acting 
on behalf of a beneficiary) for any 
Federally qualified health center 
services for which the beneficiary is 
entitled to have payment made on his or 
her behalf by the Medicare program (or 
for which the beneficiary would have 
been entitled if the Federally qualified 
health center had filed a request for 
payment in accordance with § 410.165 of 
this chapter), except for coinsurance 
amounts. 

(4) The Federally qualified health 
center may charge the beneficiary for 
items and services that are not Federally 
qualified health center services. 
However, if the item or service is 
covered under Part B of Medicare, and 
the Federally qualified health center 
agrees to receive Part B payment under 
the assignment method, the Federally 
qualified health center may not charge 
the beneficiary more than 20 percent of 
the Part B payment. 

(d) Refunds to beneficiaries. (1) The 
Federally qualified health center must 
agree to refund as promptly as possible 
any money incorrectly collected from 
Medicare beneficiaries or from someone 
on their behalf. 

(2) As used in this section. **money 
incorrectly collected” means any 
amount for covered services that is 
greater than the amount for which the 
beneficiary was liable because of the 
coinsurance requirements specified in 
part 410, subpart E. 

(3) Amounts also are considered 
incorrectly collected if the Federally 
qualified health center believed the 
beneficiary was not entitled to Medicare 
benefits but— 

(i) The beneficiary was later 
determined to have been so entitled; 

(ii) The beneficiary’s entitlement 
period fell within the time the Federally 
qualified health center’s agreement with 
HCFA was in effect; and 

(iii) The amounts exceed the 
beneficiary’s coinsurance liability. 

(e) Treatment of beneficiaries. (1) The 
Federally qualified health center must 
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agree to accept Medicare beneficiaries 
for care and treatment. 

(2) The Federally qualified health 
center may not impose any limitations 
with respect to care and treatment of 
Medicare beneficiaries that it does not 
also impose upon all other persons 
seeking care and treatment from the 
Federally qualified health center. Failure 
to comply with this requirement is a 
cause for termination of the Federally 
qualified health center's agreement with 
HCFA in accordance with § 405.2436(d). 

(3) If the Federally qualified health 
center does not furnish treatment for 
certain illnesses and conditions to 
patients who are not Medicare 
beneficiaries, it need not furnish such 
treatment to Medicare beneficiaries. 

§ 405.2436 Termination of agreement. 

(a) Termination by Federally 
qualified health center. The Federally 
qualified health center may terminate its 
agreement by— 

(1) Filing with HCFA a written notice 
stating its intention to terminate the 
agreement; and 

(2) Notifying HCFA of the date on 
which the Federally qualified health 
center requests that the termination take 
effect. 

(b) Effective date. (1) Upon receiving a 
Federally qualified health center's 
notice of intention to terminate the 
agreement. HCFA will set a date upon 
which the termination takes effect. This 
effective date may be— 

(1) The date proposed by the Federally 
qualified health center in its notice of 
intention to terminate, if that date is 
acceptable to HCFA: or 

(ii) Except as specified in paragraph 

(2) of this section, a date set by HCFA. 
which is no later than 6 months after the 
date HCFA receives the Federally 
qualified health center's notice of 
intention to terminate. 

(2) The effective date of termination 
may be less than 6 months following 
HCFA's receipt of the Federally 
qualified health center's notice of 
intention to terminate if HCFA 
determines that termination on such a 
date would not— 

(i) Unduly disrupt the furnishing of 
Federally qualified health center 
services to the community; or 

(ii) Otherwise interfere with the 
effective and efficient administration of 
the Medicare program. 

(3) The termination is effective at the 
end of the last day of business as a 
Federally qualified health center. 

(c) Termination by HCFA. (1) HCFA 
may terminate an agreement with a 
Federally qualified health center if it 
finds that the Federally qualified health 
center— 


(1) No longer meets the requirements 
specified in this subpart; or 

(ii) Is not in substantial compliance 
with— 

(A) The provisions of the agreement: 
or 

(B) The requirements of this subpart, 
any other applicable regulations of this 
part, or any applicable provisions of title 
XVIII of the Act. 

(2) Notice by HCFA. HCFA will notify 
the Federally qualified health center in 
writing of its intention to terminate an 
agreement at least 15 days before the 
effective date stated in the written 
notice. 

(3) Appeal. A Federally qualified 
health center may appeal HCFA's 
decision to terminate the agreement in 
accordance with part 498 of this chapter. 

(d) Effect of termination. When a 
Federally qualified health center's 
agreement is terminated whether by the 
Federally qualified health center or 
HCFA. payment will not be available for 
Federally qualified health center 
services furnished on or after the 
effective date of termination. 

§ 405.2440 Conditions for reinstatement 
after termination by HCFA. 

When HCFA has terminated an 
agreement with a Federally qualified 
health center, HCFA will not enter into 
another agreement with the Federally 
qualified health center to participate in 
the Medicare program unless HCFA— 

(a) Finds that the reason for the 
termination no longer exists; and 

(b) Is assured that the reason for the 
termination of the prior agreement will 
not recur. 

§ 405.2442 Notics to the public. 

(a) When the Federally qualified 
health center voluntarily terminates the 
agreement and an effective date is set 
for the termination, the Federally 
qualified health center must notify the 
public prior to a prospective effective 
date or on the actual day that business 
ceases, if no prospective date of 
termination has been set, through 
publication in at least one newspaper in 
general circulation in the area serviced 
by the Federally qualified health center 
of the— 

(1) Effective date of termination of the 
provision of ser\’ices: and 

(2) Effect of termination of the 
agreement. 

(b) When HCFA terminates the 
agreement, HCFA will notify the public 
through publication in at least one 
newspaper in general circulation in the 
Federally qualified health center's 
service area. 


§ 405.2444 Change of ownership. 

(a) What constitutes change of 
ownership —(1) Incorporation. The 
incorporation of an unincorporated 
FQHC constitutes change of ownership. 

(2) Merger. The merger of the center 
corporation into another corporation, or 
the consolidation of two or more 
corporations, one of which is the center 
corporation, resulting in the creation of 
a new corporation, constitutes a change 
of ownership. (The merger of another 
corporation into the center corporation 
does not constitute change of 
ownership.) 

(3) Leasing. The lease of all or part of 
an entity constitutes a change of 
ownership of the leased portion. 

(b) Notice to HCFA. A center which is 
contemplating or negotiating change of 
ownership must notify HCFA. 

(c) Assignment of agreement. When 
there is a change of ownership as 
specified in paragraph (a) of this section, 
the agreement with the existing center is 
automatically assigned to the new 
owner if it continues to meet the 
conditions to be a Federally qualified 
health center. 

(d) Conditions that apply to assigned 
agreements. An assigned agreement is 
subject to all applicable statutes and 
regulations and to the terms and 
conditions under which it was originally 
issued including, but not limited to. the 
following: 

(1) Compliance with applicable health 
and safety standards. 

(2) Compliance with the ownership 
and financial interest disclosure 
requirements of part 420. subpart C of 
this subchapter. 

§ 405.2446 Scope Of services. 

(a) For purposes of this section, the 
terms rural health clinic and clinic 
when they appear in the cross 
references in paragraph (b) of this 
section also mean Federally qualified 
health centers. 

(b) Federally qualified health center 
services that are paid for under this 
subpart are outpatient services that 
include— 

(1) Physician services specified in 
§ 405.2412; 

(2) Services and supplies furnished as 
an incident to a physician's professional 
services as specified in § 405.2413; 

(3) Nurse practitioner or physician 
assistant services specified in 

§ 405.2414; 

(4) Services and supplies furnished as 
an incident to a nurse practitioner or 
physician assistant's services as ^ 
specified in S 405.2415; 
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(5) Clinical psychologist and clinical 
social worker services specified in 

i 405.2450; 

(6) Services and supplies furnished as 
an incident to a clinical psychologist or 
clinical social worker's services as 
specified in $ 405.2452; 

(7) Visiting nurse services specified in 
§ 405.2416; and 

(8) Preventive services specified in 
S 405.2448 of this subpart. 

(c) Federally qualified health center 
services are covered when provided in 
outpatient settings only, including a 
patient's place of residence, which may 
be a skilled nursing facility or a nursing 
facility or other institution used as a 
patient's home. 

(d) Federally qualified health center 
services are not covered in a hospital, as 
defined in section 1861(e) (1) of the Act 

§ 405.2448 Preventive primary services. 

(a) Preventive primary service are 
those health services that— 

(1) A center is required to provide as 
preventive primary health services 
under section 329, 330. and 340 of the 
Public Health Service Act; 

(2) Are furnished by or under the 
direct supervision of a nurse 
practitioner, physician assistant, nurse 
midwife, specialized nurse practitioner, 
clinical psychologist, clinical social 
worker, or a physician; 

(3) In the case of a service, arc 
furnished by a member of the center's 
health care staff who is an employee of 
the center or by a physician under 
arrangements with the center; and 

(4) Except as specifically provided in 
section 1861(8) of the Act, include only 
drugs and biologicals that cannot be 
self-administered. 

(b) Preventive primary services which 
may be paid for when provided by 
Federally qualified health centers are 
the following: 

(1) Medical social services; 

(2) Nutritional assessment and 
referral: 

(3) Preventive health education; 

(4) Children's eye and ear 
examinations; 

(5) Prenatal and post-partum care; 

(6) Prenatal services; 

(7) Well child care, including periodic 
screening; 

(8) Immunizations, including tetanus- 
diptheria booster and influenza vaccine; 

(9) Voluntary family planning 
services; 

(10) Taking patient history; 

(11) Blood pressure measurement; 

(12) Weight; 

(13) Physical examination targeted to 
risk; 

(14) Visual acuity screening; 

(15) Hearing screening; 


(16) Cholesterol screening; 

(17) Stool testing for occult blood; 

(18) Dipstick urinalysis; 

(19) Risk assessment and initial 
counseling regarding risks; and 

(20) For women only: 

(i) Clinical breast exam; 

(ii) Referral for mammography; and 

(Hi) Thyroid function test. 

(c) Preventive primary services do not 
include group or mass information 
programs, health education classes, or 
group education activities, including 
media productions and publications. 

(d) Screening mammography is not 
considered a Federally qualified health 
center service, but may be provided at a 
Federally qualified health center if the 
center meets the requirements 
applicable to that service specified in 

i 410.34 of this subchapter. Payment is 
made under applicable Medicare 
requirements. 

(e) Preventive primary services do not 
include eyeglasses, hearing aids, or 
preventive dental services. 

i 405.2450 Clinical psychologist and 
clinical social worker services. 

(a) For clinical psychologist or clinical 
social worker professional services to 
be reimbursable under this subpart, the 
services must be— 

(1) Furnished by an individual who is 
employed by or receives compensation 
from the Federally qualified health 
center. 

(2) Of a type that the clinical 
psychologist or clinical social worker 
who furnishes the services is legally 
permitted to perform by the State in 
which the service is furnished; 

(3) Performed by a clinical social 
worker or clinical psychologist who is 
legally authorized to perform such 
services under State law or the State 
regulatory mechanism provided by the 
law of the State in which such services 
are performed; and 

(4) Covered if furnished by a 
physician. 

(b) If State law prescribes a physician 
supervision requirement, it is met if the 
conditions specified in $ 491.8(b) of this 
chapter and any pertinent requirements 
of State law are satisfied. 

(c) The services of clinical 
psychologists or clinical social workers 
are not covered if State law or 
regulations require that the services be 
performed under a physician's order and 
no such order was prepared. 

§ 405.2452 Servtcas and supplies Incident 
to clinical psychologist and dtnlcal social 
worker services. 

(a) Services and supplies incident to a 
clinical psychologist's or clinical social 
worker's services are reimbursable 


under this subpart if the service or 
supply is— 

(1) Of a type commonly furnished in a 
physician's office; 

(2) Of a type commonly furnished 
either without charge or included in the 
Federally qualified health center's bill; 

(3) Furnished as an incidental, 
although integral part of professional 
services furnished by a clinical 
psychologist or clinical social worker, 

(4) Furnished under the direct, 
personal supervision of a clinical 
psychologist, clinical social worker or 
physician; and 

(5) In the case of a service, furnished 
by a member of the center's health care 
staff who is an employee of the center. 

(b) The direct personal supervision 
requirement in paragraph (a)(4) of this 
section is met only if the clinical 
psychologist or clinical social worker is 
permitted to supervise such services 
under the written policies governing the 
Federally qualified health center. 

16. In subpart X, an undesignated 
center heading is added immediately 
following new S 405.2452 to read as 
follows: 

Payment for Rural Health Clinic and 
Federally Qualified Health Center 
Services 

C. Part 407 is amended as follows: 

PART 407--SUPPLEMENTARY 
MEDICAL INSURANCE (SMI) 
ENROLLMENT AND ENTITLEMENT 

1. The authority citation for part 407 
continues to read as follows: 

Authority: Sees. 1102 and 1871 of the Social 
Security Act (42 U.S.C 1302 and 1395hh) 
unless otherwise noted 

2. Section 407.2 is revised to read as 
follows: 

Subpart A—General Provisions 

§ 407.2 General description of program. 

Part B of Title XVUl of the Act 
provides for voluntary "supplementary 
medical insurance" available to most 
individuals age 65 or over and to 
disabled individuals who are under age 
65 and entitled to hospital insurance. 
The SMI program is financed by 
premiums paid by (or for) each 
individual enrolled in the program, plus 
contributions from Federal funds. It 
covers certain physicians* services, 
outpatient services, home health 
services, services furnished by rural 
health clinics (RHCs), FederaUy 
qualified health centers (FQHCS), 
ambulatory surgical centers (ASCs). and 
comprehensive outpatient rehabilitation 
facilities (CORFs), and other medical 
and other health services. 
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D. Part 410 is amended as follows: 

PART 410—SUPPLEMENTARY 
MEDICAL INSURANCE (SMI) BENEFITS 

1. The authority citation for part 410 is 
revised to read as follows: 

Authority: Secs. 1102,1832,1833.1834.1835. 
18ei(r). (8) and (cc). 1861(aa), 1871. and 1881 
of the Social Security Act (42 U.S.C. 1302, 


(6) A Federally qualified health center. 
6. Section 419.150 is amended by 
revising paragraph (b) (8) to read as 
follows: 

§410.150 To whom payment is made. 

• « « • • 

(b) Specific rules. • * * 


1395k. 13951.1395m. 1395n. 1395x(r). (s) and 
(cc). 1395x(aa). 1395hh. and 1395 it). 

2. Section 410.3(a)(1) is revised to read 
as follows: 

§ 410.3 Scope of benefits. 

(a) Covered services. The SMI 
program helps pay for the following: 

(1) Medical and other health services 
such as physicians* services, outpatient 
hospital services, diagnostic tests, 
outpatient physical therapy and speech 
pathology services, rural health clinic 
services. Federally qualified health 
center services, and outpatient renal 
dialysis services. 

( 2 ) *-- 

|3)*** 

« • • • • 

3. Section 410.5(b) is revised to read 
as follows: 

§ 410.5 Other applicable rules. 

• * * « « 

(b) Part 405, Subpart X: Rural Health 
Clinic and Federally Qualified Health 
Center services. 

• • • • ft 

4. Section 410.10 is amended by 
adding a new paragraph (s) to read as 
follows: 

§ 410.10 Medical and other health 
services: Included services. 

Subject to the conditions and 
limitations specified in this subpart, 
medical and other health services 
includes the following services: 

• * • ft ft 

(s) Federally qualified health center 
services. 

5. Section 410.32 is amended by 
adding a new paragraph (b)(6) and 
reprinting the introductory language to 
read as follows: 

§ 410.32 Diagnostic X-ray tests, diagnostic 
laboratory tests, and other diagnostic tests: 
Conditions. 

• * • ft ft 

(b) Diagnostic laboratory tests. 
Medicare Part B pays for covered 
diagnostic laboratory tests that are 
furnished by any of the following: 

(1) * ‘ * 

( 2 ) • • • 

(3) * • * 

(4) * • • 

(5) * • • 


(8) To a rural health clinic or 
Federally qualified health center on the 
individual's behalf for rural health clinic 
or Federally qualified health center 
services furnished by the rural health 
clinic or Federally qualified health 
center, respectively. 

ft ft ft ft ft 

7. Section 410.152 is amended by 
revising paragraphs (f). (h), and the 
heading of (j) to read as follows: 

§ 410.152 Amounts of payment. 

ft ft ft ft ft 

(f) Amount of payment: Rural health 
clinic and Federally qualified health 
center services. Medicare Part B pays, 
for services by a participating 
independent rural health clinic or 
Federally qualified health center. 80 
percent of the costs determined under 
subpart X of part 405 of this chapter, to 
the extent those costs are reasonable 
and related to the cost of furnishing 
rural health clinic or Federally qualified 
health center services or reasonable on 
the basis of other tests specified by 
HCFA. 

ft ft ft • ft 

(h) Amount of payment: 

Pneumococcal vaccine. Medicare Part B 
pays for pneumococcal vaccine and its 
administration as follows: 

(1) For services furnished by a 
nominal charge provider, 1(X) percent of 
fair compensation. 

(2) For services furnished by a 
provider that is not a nominal charge 
provider, the reasonable cost of the 
services or the customary charge for the 
service, whichever is less. 

(3) For services furnished by other 
than a provider, a rural health clinic or a 
Federally qualified health center, 100 
percent of the reasonable charge. 

(4) For services furnished by a rural 
health clinic or a Federally qualified 
health center. 100 percent of the 
reasonable cost. 

ft ft ft ft ft 

(j) Amount of payment: services of 
Federally funded health facilities prior 
to October h 1991 . * • • 

8. Section 410.160(b) is revised to read 
as follows: 

§ 410.160 Part B annual deductible. 

* • ft ft ft 

(b) Exceptions. Expenses incurred for 
the following services are not subject to 


the Part B annual deductible and do not 
count toward meeting that deductible: 

(1) Home health services. 

(2) Pneumococcal vaccines and their 
administration. 

(3) Federally qualified health center 
services. 

(4) ASC facility services furnished 
before July 1987 and physician services 
furnished before April 1988 that met the 
requirements for payment of 100 percent 
of the reasonable charges. 

• ft ft ft ft 

9. Section 410.165(a) is revised to read 
as follows: 

§ 410.165 Payment for rural health clinic 
servicee and ambulatory surgical center 
services: Conditions. 

(a) Medicare Part B pays for covered 
rural health clinic and Federally 
qualified health center services if— 

(1) The services are furnished in 
accordance with the requirements of 
subpart X of part 405 of this chapter and 
subpart A of part 491 of this chapter, 
and 

(2) The clinic or center files a written 
request for payment on the form and in 
the manner prescribed by HCFA, 

♦ ft ft ft ft 

E, Part 417 is amended as follows: 

PART 417—HEALTH MAINTENANCE 
ORGANIZATIONS, COMPETITIVE 
MEDICAL PLANS, AND HEALTH CARE 
PREPAYMENT PLANS 

1. The authority citation for part 417 is 
revised to read as follows: 

Authority; Secs. 1102.1833(u)(l)(A). 
1861(8)(2)(H). 1861(aa). 1871.1874, and 1876 of 
the Social Security Act (42 U.S.C. 1302, 
13951(a)(1)(A). 1395x(s)(2)(H). 1395x(aa). 
1395hh, 1395kk. and 1395mmj; section 114(c) 
of Pub.L 97-248 (42 U.S.C. 1395mm note); 
section 9312(c) of Pub. L 99-509 (42 U.S.C. 
1395mm note): and section 1301 of the Public 
Health Service Act (42 U.S.C. 300e) and 31 
U.S.C. 9701. 

2. Section 417.416(d)(1) is revised to 
read as follows: 

Subpart C—Health Maintenance 
Organizations and Competitive 
Medical Plans 

§417.416{d) Qualifying condition: 
Furnishing of services. 

• • ft ft ft 

(d) Exceptions to physician 
supervision. * * • 

(1) The organization may permit the 
services of physician assistants and 
nurse practitioners (as defined in § 491.2 
of this chapter), and the services and 
supplies incident to their services, to be 
furnished without the direct personal 
supervision of a physician. For pnrposcs 


d 












24982 


Federal Register / Vol. 57, No. 114 / Friday, Jane 12, 1992 / Rules and Regulations 


of this section, the definitions of 
physician assistants' and nurse 
practitioners' services and the services 
and supplies incident to their services 
for rural health clinics and Federally 
qualified health centers as specified in 
§§ 405.2414 and 405.2415 of this chapter 
are applicable. 

• • * • • 

F. Part 420 is amended as follows: 

PART 420—PRCXIRAM INTEGRITY: 
MEDICARE 

1. The authority citation for part 420 is 
revised to read as follows: 

Authority: Secs. 1102.1124.1128,188l(a»), 
1866, and 1871, of the Social Seciuity Act (42 
U.S.a 1302,1320a-3.1320a-5.1395x(aa). 
1395CC. and 1395hh). 

2. Section 42a201 is amended by 
revising the definition of disclosing 
entity and reprinting the introductory 
language to read as follows: 

Subpart C—Disclosure of Information 

{420.201 Definitions. 

As used in this subpart unless the 
context indicates otherwise: 

• * * * • 

Disclosing entity means; 

(1) A provider of services, an 
independent clinical laboratory, a renal 
disease facility, a rural health clinic, a 
Federally qualified health center, or a 
health maintenance organization (as 
defmed in section 1301(a) of the Public 
Health Service Act); and 

(2) A carrier or other agency or 
organization that is acting as a fiscal 
intermediary or agent for one or more 
providers of services for purposes of 
Part A or Part B of Medicare. 

• • • * « 

G. Part 424 is amended as follows: 

PART 424—CONDmONS FOR 
MEDICARE PAYMENT 

1. The authority citation for part 424 
continues to read as follows: 

Authority: Secs. 216(j), 1102.1814.1815(c). 
1835,1842(b), 1881.1868(d). 1870(e) and (f), 
1871 and 1872 of the Social Security Act (42 
U.S.C. 416(j). 1302.1395f. 1395g(c). 1395n, 
1395u(b). 1395X. 1395cc(d), 1395gg(e) and (fl. 
1305hh and 1395ii). 

2. Section 424.1(c) is revised to read as 
follows: 

Subpart A—General Provisions 

{ 424.1 Basis and scope. 

• • • * * 

(c) Other applicable rules. Except for 
{ 424.40(c)(3), this part does not deal 
with the conditions for payment of rural 


health clinic (RHC) services, Federally 
qualified health center (FQHC) services, 
or ambulatory surgical center (ASC) 
services. Those conditions are set forth 
in part 405, subpart X, and part 481 
subpart A of this chapter for RHC and 
FQHC services: and in part 418 of this 
chapter, for ASC services. The rules for 
physician certification of terminal 
illness, required in connection with 
hospice care, are set forth in { 418.22 of 
this chapter. 

2. Section 424.40(c)(3) is revised to 
read as follows: 

Subpart C—Claims for Payment 

§ 424.40 Request for payment effective 
for more than one claim. 

« * • * « 

(c) Signed statement in the provider 
record— 

( 1 ) - • 

(2) • • • 

(3) Services to outpatients: 
Independent rural health clinics and 
Federally qualified health centers. A 
signed request for payment statement 
retained in the clinic's or center's files 
may be effective indefinitely for all 
claims for services furnished to that 
beneficiary by the clinic. 

• « « • • 

H. Part 488 is amended as follows: 

PART 486—SURVEY AND 
CERTIFICATION PROCEDURES 

I. The authority citation is revised to 
read as follows: 

Authority. Secs. 1102,1814,1861,1885,1866, 
1871,1880,1881.1883,1913 of the Social 
Security Act (42 U.S.C 1302,1395f. 1395x. 
1395bb. 1395CC, 1395hh. 1395qq, 1396iTand 
1395tt. 

2. Section 488.1 is amended be 
revising the definition of "supplier" and 
reprinting the introductory langiiage to 
read as follows: 

Subpart A—General Provisions 

§ 486.1 Definitiona. 

As used in this party— 

* • • • • 

Supplier means any of the following: 
Independent laboratory; portable X-ray 
services physical therapist in 
independent practice; KRD fadHty; 
rural health clinic; Federally qualified 
health center; or chiropractor. 

1. Part 491 is amended as follows: 

PART 491—CERTIFICATION OF 
CERTAIN HEALTH FACIUTIES 

1. The authority dtation for part 491 
continues to read as follows; 

Authority. Sec. 1102 of the Social Security 
Act (42 U.S:C 1302). 


2. Part 491 is amended by revising the 
title of subpart A to read as follows; 

Subpart A— Rural Health Clinics: 
Conditions for Certification; and 
Federally Qualified Health Centers 
Conditions for Coverage 

3. Section 491.1 is revised to read os 
follows: 

{ 491.1 Purpose and scope. 

This subpart sets forth the conditions 
that rural health clinics or Federally 
qualified health centers must meet in 
order to qualify for reimbursement 
under M^icare (Title XVIII of the 
Social Security Act) and that rural 
health clinics must meet in order to 
qualify for reimbursement under 
Medicaid (Title XIX of the Act). 

4. Section 491J2 is amended by 
removing the lower case letter 
designations before each definition, 
reprinting the introductory language, 
and adding a new definition of Federally 
qualified health center to read as 
follows: 

§491.2 Definitions. 

As used in this subpart, unless the 
context indicates otherwise: 

• • « • • 

Federally qualified health center 
means an entity as defined in 
§ 405.2401(b). 

* * • • • 

5. Section 491.4 revised to read as 
follows: 

{491.4 Compitancyrith Federal, State 
and local laws. 

The rural health clinic or Federally 
qualiHed health center and its staff are 
in compliance with applicable Federal, 
State and local laws and regulations. 

(a) Licensure of clinic or center. The 
clinic or center is licensed pursuant to 
applicable State and local law. 

(b) Licensure, certification or 
registration of personnel. Staff of the 
clinic or center are licensed, certiOed or 
registered in accordance with applicable 
State and local laws. 

0. Section 491.5(a) is revised to read as 
follows: 

{ 491.S Locatk>n of cHnic or center. 

(a) Basic requirement The clinic is 
located in a rural area that is designated 
as a shortage area. The Federally 
qualified health center is located in a 
rural or urban area that is designated as 
a shortage area. Both the clinic and the 
center may be permanent or mobile 
units. 

(1) Permanent unit The objects, 
equipment and supplies necessary for 
the provision of the services furnished 
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directly by the clinic or center are 
housed in a permanent structure. 

(2) Mobile unit The objects, 
equipment, and supplies necessary for 
the provision of the services furnished 
directly by the clinic or center are 
housed in a mobile structure which has 
fixed, scheduled locationfs). 

Under this requirement, if clinic 
services are furnished at permanent 
units in more than one location, each 
unit will be independently considered 
for certification as a rural health clinic 
or for coverage as a Federally qualified 
health center. 

• * * • • 

7. Section 491.6 is revised to read as 
follows: 

§ 491.6 Physical plant and anviroofnent 

(a) Construction, The clinic or center 
is constructed, arranged, and 
maintained to insure access to and 
safety of patients, and provides 
adequate space for the provision of 
direct services. 

(b) Maintenance. The clinic or center 
has a preventive maintenance program 
to ensure that: 

(1) Ail essential mechanical electrical 
and patient-care equipment is 
maintained in safe operating condition: 

(2) Drugs and biologicals are 
appropriately stored and 

(3) The premises are clean and 
orderly. 

(c) Emergency procedures. The clinic 
or center assures the safety of patients 
in case of non-medical emergencies by: 

(1) Training staff in handling 
emergencies; 

(2) Placing exit signs in appropriate 
locations; and 

(3) Taking other appropriate measures 
that are consistent with the particular 
conditions of the area in which the clinic 
or center is located 

8. Section 491.7 is revised to read as 
follows: 

i 491.7 Organlzatlona] structure. 

(a) Basic requirements. (1) The clinic 
or center is under the medical direction 
of a physician, and has a health care 
staff that meets the requirements of 

5 491.8, 

(2) The organization's policies and its 
lines of authority and responsibilities 
are clearly set forth in writing. 

(b) Disclosure. The clinic or center 
discloses the names and addresses of; 

(1) Its owners, in accordance %vith 
section 1124 of the Social Security Act 
(42 U.S.C. 132 A-3): 

(2) The person principally responsible 
for directing the operation of the clinic 
or center and 

(3) The person responsible for medical 
direction. 


9. Section 491.8 is revised to read as 
follows: 

S 491.8 Staffing and staff responsibiiities. 

(a) Staffing. (1) The clinic or center 
has a health care staff that includes one 
or more physicians. Rural health clinic 
staffs must also include one or more 
physician's assistants or nurse 
practitioners. 

(2) The physician member of the staff 
may be the owner of the rural health 
clinic, an employee of the clinic or 
center, or under agreement with the 
clinic or center to carry out the 
responsibilities required under this 
section. 

(3) The physician's assistant or nurse 
practitioner member of the staff may be 
the owner of the rural health clinic or an 
employee of the clinic or center. 

(4) The staff may also include 
ancillary personnel who are super^'ised 
by the professional staff. 

(5) The staff is sufficient to provide 
the services essential to the operation of 
the clinic or center. 

(6) A physician, nurse practitioner, or 
physician assistant is available to 
furnish patient care services at all times 
the clinic qt center operates. In addition, 
for rural health clinics, a nurse 
practitioner or a physician assistant is 
available to furnish patient care services 
at least 60 percent of the time the clinic 
operates. 

(b) Physician responsibilities. (1) TTie 
physician: 

(1) Provides medical direction for the 
clinic's or center's health care activities 
and consultation for. and medical 
supervision of. the health care staff. 

(ii) In conjunction with the physician's 
assistant and/or nurse practitioner 
memberfs), participates in developing, 
executing, and periodically reviewing 
the clinic's or center's written policies 
and the services provided to Federal 
program patients: and 

(iii) Periodically reviews the clinic's or 
center's patient records, provides 
medical orders, and provides medical 
care services to the patients of the clinic 
or center, 

(2) A physician is present for 
sufficient periods of time, at least once 
in every 2 week period (except in 
extraordinary circumstances), to provide 
the medical direction, medical care 
services, consultation and supervision 
described in paragraph (b)(1) of this 
section and is available through direct 
telecommunication for consultation, 
assistance with medical emergencies, or 
patient referral. The extraordinary 
circumstances are documented in the 
records of the clinic or center. 

(c) Physician assistant and nurse 
practitioner responsibilities. (l)The 


physician assistant and the nurse 
practitioner members of the clinic's or 
center's staff: 

(1) Participate in the development, 
execution and periodic review of the 
written policies governing the services 
the clinic or center furnishes: 

(ii) Participate with a physician in a 
periodic review of the patients' health 
records. 

(2) The physician assistant or nurse 
practitioner performs the following 
functions, to the extent they are not 
being performed by a physician: 

(1) Provides services in ac€x>rdance 
with the clinic's or center's policies: 

(ii) Arranges for. or refers patients to, 
needed services that cannot be provided 
at the clinic or center, and 

(iii) Assures that adequate patient 
health records are maintained and 
transferred as required when patients 
are referred. 

10. Section 491.9 is revised to read as 
follows: 

S 491.9 Provision of services. 

(a) Basic requirements. (1) All 
services offered by the clinic or center 
are furnished in accordance with 
applicable Federal, State, and local 
laws; and 

(2) The clinic or center is primarily 
engaged in providing outpatient health 
services and meets ail other conditions 
of this subpart. 

(3) The laboratory requirements in 
paragraph (c)(2) of this section apply to 
RMCs, but do not apply to FQHCs. 

(b) Patient care policies, (t) Hie 
clinic's or center's health care services 
are furnished in accordance with 
appropriate written policies which are 
consistent with applicable State law. 

(2) The policies are developed with 
the advice of a group of professional 
personnel that includes one or more 
physicians and one or more physician 
assistants or nurse practitioners. At 
least one member is not a member of the 
clinic or center staff. 

(3) The policies include: 

(i) A description of the services the 
clinic or center furnishes directly and 
those furnished through agreement or 
arrangement. 

(ii) Guidelines for the medical 
management of health problems which 
include the conditions requiring medical 
consultation and/or patient referral, the 
maintenance of health care records, and 
procedures for the periodic review and 
evaluation of the services furnished by 
the clinic or center. 

(iii) Rules for the storage, handling, 
and administration of drugs and 
biologicals. 
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(4) These policies are reviewed at 
least annually by the group of 
professional personnel required under 
paragraph (b)(2) of this section and 
reviewed as necessary by the clinic or 
center. 

(c) Direct services —(1) General. The 
clinic or center staff furnishes those 
diagnostic and therapeutic services and 
supplies that are commonly furnished in 
a physician’s office or at the entry point 
into the health care delivery system. 
These include medical history, physical 
examination, assessment of health 
status, and treatment for a variety of 
medical conditions. 

(2) Laboratory. These requirements 
apply to RHCs, but not to FQHCs. The 
RHC provides basic laboratory services 
essential to the immediate diagnosis and 
treatment of the patient, including; 

(i) Chemical examinations of urine by 
stick or tablet methods or both 
(including urine ketones); 

(ii) Microscopic examinations of urine 
sediment; 

(iii) Hemoglobin or hematocrit; 

(iv) Blood sugar; 

(v) Gram stain; 

(vi) Examination of stool specimens 
for occult blood; 

(vii) Pregnancy tests; 

(viii) Primary culturing for transmittal 
to a certified laboratory; and 

(ix) Test for pinworm. 

(3) Emergency. The clinic or center 
provides medical emergency procedures 
as a first response to common life- 
threatening injuries and acute illness 
and has available the drugs and 
biologicals commonly used in life saving 
procedures, such as analgesics, 
anesthetics (local), antibiotics, 
anticonvulsants, antidotes and emetics, 
serums and toxoids. 

(d) Services provided through 
agreements or arrangements. (1) The 
clinic or center has agreements or 
arrangements with one or more 
providers or suppliers participating 
under Medicare or Medicaid to furnish 
other services to its patients, including: 

(1) Inpatient hospital care; 

(ii) Physician(s) services (whether 
furnished in the hospital, the o^ce, the 
patient’s home, a skilled nursing facility, 
or elsewhere); and 

(iii) Additional and specialized 
diagnostic and laboratory services that 
are not available at the clinic or center. 

(2) If the agreements are not in 
writing, there is evidence that patients 
referred by the clinic or center are being 
accepted and treated. 

11. Section 491.10 is amended by 
revising paragraphs (a) and (b) to read 
as follows: 


§ 491.10 Patient health records. 

(a) Records system. (1) The clinic or 
center maintains a clinical record 
system in accordance with written 
policies and procedures. 

(2) A designated member of the 
professional staff is responsible for 
maintaining the records and for insuring 
that they are completely and accurately 
documented, readily accessible, and 
systematically organized. 

(3) For each patient receiving health 
care services, the clinic or center 
maintains a record that includes, as 
applicable: 

(1) Identification and social data, 
evidence of consent forms, pertinent 
medical history, assessment of the 
health status and health care needs of 
the patient, and a brief summary of the 
episode, disposition, and instructions to 
the patient: 

(ii) Reports of physical examinations, 
diagnostic and laboratory test results, 
and consultative findings; 

(iii) All physician's orders, reports of 
treatments and medications, and other 
pertinent information necessary to 
monitor the patient’s progress; 

(iv) Signatures of the physician or 
other health care professional. 

(b) Protection of record information. 

(1) Tlie clinic or center maintains the 
confidentiality of record information 
and provides safeguards against loss, 
destruction or unauthorized use. 

(2) Written policies and procedures 
govern the use and removal of records 
from the clinic or center and the 
conditions for release of information. 

(3) The patient’s written consent is 
required for release of information not 
authorized to be released without such 
consent. 

* * * • « 

12. Section 491.11 is revised to read as 
follows: 

§ 491.11 Program evaluation. 

(a) The clinic or center carries out. or 
arranges for, an annual evaluation of its 
total program. 

(b) The evaluation includes review of: 

(1) The utilization of clinic or center 
services, including at least the number 
of patients served and the volume of 
services; 

(2) A representative sample of both 
active and closed clinical records; and 

(3) The clinic’s or center’s health care 
policies. 

(c) The purpose of the evaluation is to 
determine whether: 

(1) The utilization of services was 
appropriate; 

(2) The established policies were 
followed; and 

(3) Any changes are needed. 


(d) The clinic or center staff considers 
the findings of the evaluation and takes 
corrective action if necessary. 

]. Part 498 is amended as follows; 

PART 498—APPEALS PROCEDURES 
FOR DETERMINATIONS THAT AFFECT 
PARTICIPATION IN THE MEDICARE 
PROGRAM 

1. The authority citation for part 498 is 
revised to read as follows: 

Authority: Secs. 205(a). 1102.1861 (aa). 
1869(c), 1871, and 1872 of the Social Security 
Act (42 U.S.C. 405(a). 1302,1395x(aa). 
1395ff(c), 1395hh and 1395ii). unless otherwise 
noted. 

2. Section 498.2 is amended by 
revising the definition of "supplier” and 
reprinting the introductory language to 
read as follows: 

Subpart A—General Provisions 
§ 498.2 Definitions. 

As used in this part— 

• * • * * 

Supplier means an independent 
laboratory, supplier of portable X-ray 
services, rural health clinic (RHC), 
Federal qualified health center (FQHC), 
ambulatory surgical center (ASC). organ 
procurement organization (OPO), or 
end-stage renal disease (ESRD) 
treatment facility that is approved by 
HCFA as meeting the conditions for 
coverage of its services, and 
• « • • * 

3. Section 498.3(b)(7) is revised to read 
as follow: 

§ 498.3 Scope and applicability. 

• « * * • 

(b) Initial determinations by HCFA. 

« * * 

(7) the termination of a provider 
agreement in accordance with § 489.53 
of this chapter, or the termination of a 
rural heath clinic agreement in 
accordance with § 405.2404 this chapter 
or the termination of a Federally 
qualified health center agreement in 
accordance with § 405.2440. 

« « * * • 

(Catalog of Federal Domestic Assistance 
Program No. 93.774. Medicare- 
Supplementary Medical Insurance Program) 
Dated: March 18.1992. 

). Michael Hudson. 

Acting Administrator. Health Care Financing 
Administration. 

Approved: March 19,1992. 

Louis W. Sullivan. 

Secretary. 

|FR Doc. 92-13672 Filed 6-11-92: 8:45am) 
BILLING CODE 4120-01-M 
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DEPARTMENT OF THE INTERIOR 

Bureau of Land Management 

43 CFR Public Land Order 

r AK-932-4214-10; F-14223J 

Modification of Public Land Order No. 
5150, as Amended, for Selection of 
Lands by the State of Alaska; AK 

agency: Bureau of Land Management. 
Interior. 

action: Public Land Order. 

summary: This order modifies a public 
land order insofar as it affects 
approximately 676.987 acres of public 
lands withdrawn for use as a utility and 
transportation corridor. This action also 
classifies as suitable for and opens the 
lands to selection by the State of 
Alaska, if such lands are otherwise 
available. Any lands described herein 
that are not conveyed to the State will 
be subject to the terms and conditions of 
Public Land Order No. 5150, as 
amended. This order does not otherwise 
change the provisions or limitations of 
Public Land Order Nos. 5150 and 5180, 
as amended, or any other withdrawal of 
record. Public Land Order No. 5150 was 
made pursuant to sections 17(c) and 
17(d) of the Alaska Native Claims 
Settlement Act. 43 U.S.C. 1616(c) and 
1616(d). the authority vested in the 
President, and Executive Order No. 

10355 of May Z6.1952 (17 FR 4831). The 
lands described below as the Coldfoot 
Unit. Sagavanirktok Unit, and Gas 
Arctic Unit lie north and west of the 
Porcupine-Yukon-Kuskokwim line 
described in section 10 of the Alaska 
Statehood Act of July 7.1958, 48 U.S.C. 
note prec. 21 (1988). Selection of these 
lands is subject to the approval of the 
Secretary of the Interior and the 
Secretary of Defense pursuant to section 
6(b) of the Alaska Statehood Act and 
Executive Order No. 10950 of June 27. 
1961. This classification meets the 
requirement of section 8(b) of the 
Alaska Statehood Act and Section 
906(p) of the Alaska National Interest 
Lands Conservation Act. 43 U.S.C. 
1635(p) (1988). 

EFFECTIVE DATE: June 12.1992. 

FOR FURTHER INFORMATION CONTACT: 
Sandra C. Thomas. BLM Alaska State 
Office. 222 W. 7th Avenue. No. 13. 
Anchorage. Alaska 99513-7599, 907-271- 
5477. 

By virtue of the authority vested in the 
Secretary of the Interior by sections 
17(c). 17(d)(1). and 22(h)(4) of the Alaska 
Native Claims Settlement Act; 43 US.C. 
1616(c). 1616(d)(1). and 1621(h)(4) (1968); 
and by section 204 of the Federal Land 
Policy and Management Act of 1976.43 


U.S.C. 1714 (19881. it Is ordered as 
follows: 

1. Public Land Order No. 5150. as 
amended, which withdrew public lands 
for use as a utility and transportation 
corridor, is hereby modified to allow 
State selection insofar as it affects the 
following described lands: 

Fairbanks Meridian (Partly Sur\'eyed) 

South of the Yukon River Unit 
T. 10 N.. R. 9 W.. 

Secs. 5 to a. excluding those lands south of 
the right bank of Hess Creek. 

T. 11. N.. R. 10 W.. 

Secs. 4 to 9. inclusive: 

Secs. 14 to 36. inclusive. 

T. 12 N.. R. 11 W.. 

Secs. 19 to 22. excluding those lands north 
of the right bank of the Yukon Riven 
Secs. 27 and 28: 

Secs. 29. 30. and 31. excluding those lands 
north of the right bank of the Yukon 
Riven 

Secs. 32 to 36. inclusive. 

The South of the Yukon River Unit area as 
described contains approximately 28.551 
acres. 

Fairbanks Meridian (Unsurveyed) 

Coldfoot Unit 
T. 26 N.. R. 12 W., 

Sec. 3; 

Secs. 4 and 9. excluding those lands west of 
the left bank of the Middle Fork Koyukuk 
Riven 
Sec. 10: 

Secs. IS and 16. excluding those lands west 
of the left bank of the Middle Fork 
Koyukuk River, and excluding three 
parcels as described below: 

Parcel 1 

A parcel of land lying within the W Mi of 
sec. 15. and the EMi of sec. 16, the Point of 
Beginning being the intersection of the 
centerline of the Dalton Highway and the 
centerline of the Venetie Trail: Thence. N. 75* 
W., approximately 160 feet to comer No. 1: 
Thence, N. 40* £.. approximately 570 feet to 
comer No. 2; Thence. N. 18*30' W.. 
approximately 480 feet to comer No. 3; 
Thence. S. 49*30' W.. approximately 1,020 feet 
to comer No. 4: Thence, S. 60* E.. 
approximately 330 feet to comer No. 5; 
Thence. S. 75* E. approximately 300 feet to 
close at comer No. 3. 

This parcel contains approximately 680 
acres. 

Parcel 2 

A parcel of land lying within the WV^ of 
sec. 15. and the EV^ of sec. 16, the Point of 
Beginning being the intersection of the 
centerline of the Dalton Highway and the 
centerline of the Venetie Trail: 'Thence. S. 89* 
W., approximately 210 feet to comer No. 1: 
Thence, N. 75* W.. approximately 270 feet to 
comer No. 2; Thence. N. 60* W., 
approximately 380 feet to comer Na 3; 
Ihenoe. S. 49*30' W., approximately 640 feet 
to comer No. 4; Thence. S. 60* E. 
approximately 610 feet to comer No. S; 
Thence. N. 40* E, approximately 900 feet to 
close at comer No. 1. 


This parcel contains approximately 15 
acres. 

Parcel 3 

A parcel of land lying within the WMi of 
sec. 15. the Point of Beginning being the 
intersection of the centerline of the Dalton 
Highway and the centerline of the Venetie 
Trail: 'Thence. S. 77* E.. approximately 100 
feet to comer No, 1: Thence, continuing S. 77* 
E. approximately 750 feet to comer No. 2; 
Thence. N. 40* E. approximately 380 feet to 
comer No. 3; Thence. N. 77* W.. 
approximately 750 feet to comer No. 4: 
Thence. S. 40* W.. approximately 360 feet to 
close at comer No. 1. 

This parcel contains approximately 4.60 
acre6 

Secs. 17 and 20. excluding those lands west 
of the left bank of (he Middle Fork 
Koyukuk River. 

Secs. 21 and 22. 

T. 29 N.. R. 12W.. 

Secs. 23. 24. and 26 excluding those lands 
west of the left bank of the Middle Fork 
Koyukuk River, and excluding (wo 
parcels arc described below: 

Parcel 1 

A parcel of land lying within the EV^ of sec. 
23, and the V/Vt of sec. 24. the Point of 
Beginning being the intersection of the 
centerline of the Dalton Highway and the 
middle of the channel of Marion Creek within 
sec. 23: Thence. N. 61*30' E. approximately 
875 feel to comer No. 1: Thence. S. 69*06' E. 
approximately 344 feet to comer No. 2: 
Thence. S. 23*50' E. approximately 429 feet to 
comer No. 3; Thence. S, 62*07' E. 
approximately 300 feet to comer No. 4; 
Thence. S. 75*27' E, approximately 704 feet to 
comer No. 6* Thence. S. 66*11' E.. 
approximately 795 feet to comer No. 6 
Thence, S. 23*46' E. approximately 480 feel to 
comer No. 7; Thence, N. 66*11' W., 
approximately 465 feet to comer No. 6 
Thence. N. 54*31* W.. approximately 1.800 
feet to comer No. 9; Thence. S.4 36*21' W., 
approximately 696 feet to close at comer No. 
1 . 

'This parcel contains approximately 35 
acres. 

Farcel 2 

A parcel of land lying within the SVk of sec. 
23. and the N Vk of sec. 26 the Point of 
Beginning being the intersection of the 
centerline of (he Dalton Highway and the 
middle of the channel of Marion Creek within 
sec. 23: Thence. S. 13*30* W., approximately 
1.020 feet to comer No. 1; Thence. S. 40*30' E.. 
approximately 600 feet to comer No. 2; 
Thence. S. 23* E. approximately 200 feet to 
comer No. 3: Thence. S. 70* E. approximately 
900 feet to comer No. 4: *1110008. N. 20*30' E. 
approximately 1.150 feet to comer No. 5; 
Tlience, N. 70* W.. approximately 1.560 feel 
to comer No. 6: Thence. E19* W.. 
approximately 720 feet to close at comer No. 
1 . 

This parcel contains approximately 3660 
acres. 

Sec.26NVk: 

Secs. 27. 34 and 35, excluding those lands 
west of the left bank of the Middle Pork 
Koyukuk River. 
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The Coldfoot Unit area as described 
contains approximately 7»289 acres. 

Umiat Meridian (Un8ur\'eyed) 

Sago van irk tok Unit 

Tps. 1 N.. Rs. 13.14. and 14 E. 

Tps. 1 to 7 S.. Rs, 13.14. and 15 E. 

Tps. 8 S,. Rs. 12,13. and 14 E. 

The SagQvanirktok Unit area as described 
contains approximately 671.616 acres. 

Umiat Meridian (Unsurveyed) 

Gas Arctic Unit 
T. 1 S., R. 24 E. 

Secs. 1 to 18 inclusive. 

T. 1 S.. R. 25 E.. 

Sec. 4. excluding lands within the Arctic 
National Wildlife Refuge; 

Secs. 5 to 9. inclusive: 

Secs. 10.14. and 15, excluding lands within 
the Arctic National Wildlife Refuge; 

Secs. 16 to 21. inclusive*. 

Secs. 22 and 27. excluding lands within the 
Arctic National Wildlife Refuge; 

Secs. 28 to 33, inclusive; 

Sec. 34. excluding lands within the Arctic 
NationaLWildlife Refuge. 

The Gas Arctic Unit area as described 
contains approximately 25.531 acres. 

The areas described aggregate a total of 
approximately 676,987 acres. 

2. Subject to valid existing rights, the 
lands described above are hereby 
classified as suitable for and opened to 
selection by the State of Alaska under 
either the Alaska Statehood Act of July 
7,1958, 48 U.S.C. note prec. 21 (1988), or 
section 906(b) of the Alaska National 
Interest Lands Conservation Act. 43 

U. S.C 1635(b) (1988). 

3. The filing of selections by the State 
of Alaska has been approved by the 
Secretary of the Interior and the 
Secretary of Defense pursuant to section 
6(b) of the Alaska Statehood Act. The 
State of Alaska applications for 
selection made under section 906(e) of 
the Alaska National Interest Lands 
Conservation Act. 43 U.S.C. 1635(e) 
(1988), become effective without further 
action by the State upon publication of 
this public land order in the Federal 
Register, if such lands are otherwise 
available. Lands not conveyed to the 
State will be subject to the terms and 
conditions of Public Land Order No. 
5105, as amended. 

4. This order does not change any 
provisions or limitations of Public Land 
Order Nos. 5150 and 5180, as amended, 
or any other withdrawal of record 
except as expressly provided above. 

Dated: June 9,1992. 

Dave 0*Neal, 

Assistant Secretary of the Interior, 

[FR Doc. 92-13983 Filed 6-11-92; 8:45 am) 
BILUNO COO€ 431(KIA-II 


FEDERAL COMMUNICATIONS 
COMMISSION 

47 CFR part 1 
(FCC 92-212] 

Standards for Assessing Forfeitures 

agency: Federal Communications 
Commission. 

action: Policy Statement 

summary: By this action, the 
Commission denies petitions for 
reconsideration of the Policy Statement, 
Standards for Assessing Forfeitures, 56 
FR 37665 (August 8.1991) (Policy 
Statement). Several petitioners argued 
that the Policy Statement is really a 
binding substantive rule of law that was 
improperly adopted without notice and 
comment proceedings. The Commission 
disagrees because it considers the Policy 
Statement a general statement of policy 
that is not binding on the Commission or 
on its licensees, and notes that it 
expressly reserved the right in the Policy 
Statement to exercise discretion in 
specific cases. On its own motion, the 
Commission amended the base 
forfeiture amounts for tower lighting and 
marking violations to $8.0(X) for all 
services, and made clarifying edits to 
several non-section 563(b) forfeiture 
standards to achieve consistency with 
the relevant statutory sections. 
EFFECTIVE DATE: May 14, 1992. 

FOR FURTHER INFORMATION CONTACT. 
Douglas Cooper, Office of General 
Counsel, Federal Communications 
Commission (202) 632-6990. 
SUPPLEMENTARY INFORMATION: . 

Memorandum Opinion and Order 

Adopted: May 14,1992; Released: June 
4,1992. 

By the Commission: Commissioner 
Quello dissenting and issuing a 
statement; Commissioner Duggan 
concurring and issuing a statement. 

1. Introduction 

1. In this Memorandum Opinion and 
Order, we deny several petitions for 
reconsideration of our Policy Statement, 
Standards for Assessing Forfeitures, 6 
FCC Red 4695 (1991) [Policy 
Statements.y 


* Petitions for Reconsideration were filed by the 
following: Alliance of Small Common Carriers 
(Alliance); the Illinois Telephone Association 
(Illinois); Blooston. Mordlcofsky. Jackson & Dickens 
on behalf of 24 common carrier radio licensees 
(Licensees); the National Telephone Cooperative 
Association (NTCA); the Organization for the 
Protection and Advancement of Small Telephone 
Companies (OPASTCO): Telocaton Telephone and 
Data Systems. Inc. (TDS); the United States 
Telephone Association (USTAk and the National 


II. Background 

2. In 1989, Congress amended the 
Communications Act of 1934 to increase 
substantiaUy the maximum dollar 
amounts of forfeitures the Commission 
could impose under section 503(b) and 
under other sections of the Act.^ 
Previously, section 503(b) limited the 
Commission’s forfeiture authority to 
$20.0(X) for broadcasters and common 
carriers and to $5,(XX) for all other 
services. The amended section 503(b) 
now provides the Commission with 
authority to assess forfeitures of up to 
$25,000 against broadcasters, cable 
operators or applicants for such 
facilities. $100,000 against common 
carriers or applicants for such facilities, 
and SlO.OCX) against others. In addition, 
there is a limit on forfeitures for 
continuing violations involving a single 
act or failure to act of $250,000 for 
broadcasters, cable operators or 
applicants for such facilities and 
$1,000,000 for common carriers or 
applicants for such facilities. A limit of 
$75,000 applies to continuing violations 
involving a single act or failure to act by 
others. The Commission’s forfeiture rule 
has been amended to reflect the higher 
forfeiture amounts. 47 CFR 1.80(b)(l)-{3). 

3. On August 1.1991, the Commission 
released the Policy Statement to assist 
both the Commission and licensees in 
adjusting to the statutory increases. The 
Policy Statement provides base 
forfeiture amounts for a wide range of 
generic violations, e,g., ”[f]ailure to file 
required forms or information.” The 
base forfeiture amount for each type of 
violation is a percentage of the statutory 
maximum for the service involved for 
each violation or each day of a 
continuing violation as set forth in 
section 503(b). The base forfeiture 
amount may be increased or decreased 
by applying adjusting criteria as 


Association for the Advancement of Colored 
People, the League of United Latin American 
Citizens, the National Black Media Coalition, and 
the Office of Communication of the United Church 
of Christ (Civil Rights Organizations). Comments 
were filed by: Civil Rights Organizations; the Land 
Mobile Communications Council (LMCC): 
Metropolitan Houston Paging Services. Inc. (MHP): 
Midwestern Relay Company (Midwestern): Mobile 
Marine Radio (MMR); the National Association of 
Broadcasters (NAB); Pacific Bell: Seattle Marine 
Radio. Inc. (SMR): and Waterway Communications 
System Inc. (WATERCOM). Reply Comments were 
filed by: NTCA; Telocaton and USTA. We also 
received informal comments from KFS World 
Communications and the Puerto Rico Radio 
Broadcasters Association. In addition, we received 
a Motion to Supplement the Record from Victoria 
Cellular Corporation, which we will treat as an 
informal comment. 

* Pub. L 23a lOlst Cong.. Isl Sess.. 103 Stat. 2131 
(1988) (amending 47 U.S.C. 202(c). 203(e). 205(b). 
214(d). 219(b). 220(d). 362, 306, 503(b)). 
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relevant to the facts in any particular 
case. 

4. In adopting the Policy Statement, 
the Commission expressly retained 
“discretion in situations that arise** •** in 
individual cases and did not consider 
the Policy Statement to be a binding 
rule. Policy Statement, 6 FCC Red at 
4695 (para. 1). quoting Guardian Federal 
Savings Gr Loan* Ass*n v. Federal Savings 
and Loan Insurance Co., 589 F.2d 658, 

666 (D.C. Cir. 1978). Accordingly, the 
Commission issued the Policy Statement 
without conducting a rulemaking 
proceeding pursuant to section 553 df/ 
the Administrative Procedure Act 
(APA). The Policy Statement expbcitly 
stated that the notice and comment 
provisions of the APA do not apply and 
cited the exception to general 
rulemaking requirements reserv'ed for 
general statements of policy. Policy 
Statement, 6 FCC Red at 4696 (para. 10), 
citing 5 U.S.C. 553(b)(A). 

111. Discussion 

5. The primary argument of most of 
the petitioners and commenters is that 
the Policy Statement Is in reality a 
substantive rule, not a general statement 
of policy, and therefore was improperly 
adopted without notice and comment.* 
For the reasons set forth below, we 
disagree. 

6. As noted above, at the beginning of 
the Policy Statement the Commission 
expressly indicated its intent to retain 
discretion in specific cases. 6 FCC Red 
at 4695. As we elaborated in denying a 
request for stay: 

(T)he Policy Statement simply describes 
the general approach the Commission may 
take in forfeiture cases and is not binding on 
any licensees or the Commission. The Policy 
Statement does not impose any obligations 
on [licensees] or require the Commission to 
issue a forfeiture of any particular 
magnitude—or any forfeiture at all. * * * 
Most importuntly, proposed forfeiture 
amounts may be challenged in any 
proceeding In which they are applied and the 
commission has broad discretion to take any 
equitable factors Into account, as relevant, to 
ensure that (licensees] are not assessed 
substantial forfeitures unless warranted. 

Order, 6 FCC Red 7016 (1991) (footnote 
omitted).** To the extent any confusion 


’ See Petilioru from Alliance. Licensees. NTCA. 
OPATSCO. TDS, Telocator. USTA: Comments from 
MHP, NAB. Pacific Bell; and Reply Comments from 
NTCA. Telocator. USTA. 

* Licensees filed a Petition for Reconsideration of 
Stay Denial on December 30.1991. Because we ore 
denying the petitions for reconsideration of the 
Policy Statement, we dismiss Licensees’ petition os 
moot, 


remains, we reiterate that the Policy 
Statement may guide us and the staff in 
particular cases, we do not intend for 
the Commission or the staff to be bound 
by it. In addition, both the Commission 
and the staff intend to apply these 
guidelines flexibly.® In particular, we 
and the staff remain committed to 
deciding every forfeiture case on the 
basis of the speciHc facts and equities 
presented in the record of that case.® 

See 47 U.S.C. 503(b)(2)(D) (in addition to 
enumerated factors for setting forfeiture 
amounts. Commission is required to take 
into account “such other matters as 
justice may require**). 

7. We believe viewing the forfeiture 
standards as a policy statement rather 
than a rule fits comfortably within 
judicial precedent. As the D.C. Circuit 
recently stated, in determining whether 
action constitutes a substantive rule or a 
policy statement, “the ultimate issue is 
'the agency’s intent to be bound.* ** 
Public Citizen, Inc. v. NRC, 940 F.2d 679. 
682 (D.C. Cir. 1991). quoting Vietnam 
Veterans v. Secretary of the Navy, 843 
F.2d 528, 538 (D.C. Cir. 1988). As noted 
above, we explicitly do not intend to be 
bound by the Policy Statement. The 
Policy Statement “does not establish a 
'binding norm.* ** is “not finally 
determinative of the issues or rights to 
which it is addressed,** and does not 
*‘impose any rights and obligations**: 
moreover, it “genuinely leaves the 
agency and its decisionmakers free to 
exercise discretion.** American Hospital 
Assh V. Bowen, 834 F.2d 1037.1046 (D.C. 
Cir. 1987) (internal citations omitted).*^ 
Thus, the Policy Statement is not a rule. 


® We continue to believe that it would be 
inappropriate to proceed by notice and comment 
rulemaking to adopt binding rules rather than a 
general statement of policy. Such an approach 
would unduly limit our discretion in particular 
cases, which we do not want to do. We note that in 
urging agencies to adopt forfeiture standards, the 
Administrative Conference of the United States 
specifically sanctioned the use of rulemaking or 
policy statements. .Agency Assessment and 
Mitigation of Civil Monetary Penalties 
(Recommendation No. 79 - 3 ), \ CFR 305.79>3(A)(3). 

• W'c recognize that. takenWt of context, certain 
language in the Policy Statement could be read as 
indicating an intent by the Commission to be bound 
by its terms. See. e.g.. Licensees Petition at 19-20. 
W'e clarify here that that was not our Intent. 

^ The standards set forth in the Policy Statement 
appear to be much less specific than the parole 
eligibility guidelines that the court determined to be 
substantive rules rather than a statement of policy. 
See Pickus v. United States Board of Parole. 507 
F.2d 1107 ID.C. Cir. 1974). One set of’'guidelines” in 
that case consisted of ’’nine general categories or 
factors, broken down into a total of 32 sub- 
categories. often fairly specific,” and another set 
was even “more formula like.** Id., 507 F.2d at 1113. 
Nor is there any suggestion In that decision that the 
agency intended to retain broad discretion to act in 
particular cases. In contrast, here the Commission 
has stated from the outset, that it intends to retain 
discretion to act as appropriate in particular cases 


8. Some petitioners also argue that the 
Policy Statement constitutes a 
substantive rule because it allegedly 
changes § 1.80(b)(4) of the Commission’s 
Rules.® That section lists the statutory 
factors that the agency is required to 
consider in establishing a forfeiture 
level—“the nature, circumstances, 
extent and gravity of the violations and. 
with respect to the violator, the degree 
or culpability, any history or prior 
offenses, ability to pay. and such other 
matters as justice may require.*’ See also 
47 U.S.C. 503(b)(2)(D). As is apparent 
from even a cursory review of the 
adjustment factors in the Policy 
Statement, they closely track the 
statutory factors repeated in § 1.80(b)(4) 
of the Rules.® In any event, the 
Commission and the staff will continue 
to evaluate all evidence in the record of 
a particular case regarding the factors 
set forth in the Act and the rules, 
including any equitable arguments made 
by a licensee. Thus, the Policy 
Statement is consistent with § 1.80(b)(4). 

9. Our statement of the Policy 
Statement since its adoption is 
consistent with our intent that it not 
limit our discretion under the 
Communications Act.*® For example, in 
several Notices of Apparent Liability 
involving violations of the tariff-filing 
requirements of the Telephone Operator 
Services Improvement Act of 1990. 47 
U.S.C. 220, the Commission took into 
account the fact that a new statute was 
at issue, even though this did not fit 
within any of the adjustment factors in 
the Policy StatemenO^ Conversely, the 
Commission has chosen not to take into 
account the fact that a violation was 
repeated even though this is an 
adjustment factor in the Policy 
Statement.^^ 


• 5t*e NTCA Petition at 4-5. TDS Petition at 7. 
Telocator Petition at 4. USTA Petition at 15-16: NAD 
Comments at 2: USTA Reply at 3. 

• The nature, circumstances, extent and gravity of 

the violation are reflected in the following 
adjustment factors: egregious misconduct: 
substantial harm: substantial economic gain: and 
minor violation. The degree of culpability and 
history of prior offenses are reflected in the 
following adjustment factors: Intentional violation; 
prior violations of same or other requirements; 
repealed or continuous violation; good faith or 
voluntary disclosure: and history of overall 
compliance. Ability to pay is refiected in the ability 
to pay and inability to pay adjustment factors. 
Finally, such other matters as justice may require 
will be taken into account in particular cases as 
they arise. 

•**The D.C Circuit has recognized that 
application of agency action can provide ev idence 
of whether it is properly categorized as a policy 
statement. Public Citizen, 940 F.2d at 689. 

*' St-e. e.g.. Notional Tele-Sav., Inc.. 6 FCC Red 
6947 (1991): Coll West. 6 FCC Red 6941 (1991). 

•• See. eg.. TVX Broadcast Croup. 6 FCC-Rcd 
74{M(1991). 
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10. Finally* we note that petitioners 
raise a wide variety of concerns 
regarding how the Policy Statement will 
be implemented.'* In li^t of the fact 
that the Policy Statement simply 
provides some general guidance that 
may be used in particular cases, we 
believe such concerns are more 
appropriately addressed in the context 
of specific cases. Accordingly, we will 
not address such implementation 
matters here. 


•• Sec. Illinois Petition at 1-5 (base forfeiture 
amounts for common earners are too high). Alliance 
Petition at 7-13 (application of base forfeiture 
amounts to all common carriers in uniform manner 
is discriminatory and should instead be applied on 
d tiered basis); Civil Rights Organixationa Petition 
at 3-7 (broadcast Equal Employment Opportunity 
violations should be assigned higher priority within 
the spectrum of rule violations); Licensees Petition 
at 6-9 (the Policy Statement contravenes policies 
protecting small businesses). 


11. We will, however, on our own 
motion, make one adjustment to the 
Policy Statement Because licensees In 
various services share towers, we 
believe it is appropriate that the base 
amount for failure to comply with 
prescribed lighting and marking 
requirements should be the same for all 
services. Accordingly, we are changing 
the base amount in the Policy Statement 
for such violations to $8,000 for all 
services. In addition, we previously 
neglected to include violations of 18 
U.S.C 1342 (fraud by wire, radio or 
television), and are now adding this 
violation to the Policy Statement on our 
own motion. A copy of the amended 
Appendix to the Policy Statement is 
attached hereto.*^ 


** We are alto clarifying In the Appendix that 
ceiiain non-»ectlon 503 forfeiluret are evaluated on 
a per day basis under the relevant statutory 
provitiona. See, e.g.. The Cargo Ve&sef Kodiak 
Enterprise, 7 FCC Red 1047 (1992). 


12. Accordingly, It is ordered That the 
petitions for reconsideration of the 
Policy Statement, Standards for 
Assessing Forfeitures, 6 FCC Red 4695 
(1991), are denied. It is further ordered 
That Licensees* Petition for 
Reconsideration of Stay Denial filed 
December 30,1991 is dismissed as moot. 
U is further ordered the Appendix 
to the Policy Statement is revised to 
read as set forth hereto, effective upon 
adoption. 

List of Subjects in 47 CFR Part 1 
Penalties. 

Federal Communications Commission. 
Donna R. Searcy, 

Secretary, 

Standards for Assessing FCC Forfeitures 

/. Base Amounts for Section 503 
Forfeitures 


violation 


Misrepresentation/lack of candor....—----—.. 

Construction and/or operation without an mstniment of authorization for the service..... 

Unauthorized substantial transfer of control------ 

Vioiationa of rules relating to distress and safety frequencies—...—......—.. 

False distress communications---------——---- 

Failure to permit inspection.......... 

Violations of operator services requirements.........——... 

Malicious mterferenco........—.-.1.—--- 

Failure to respond to Commission communicauons..—.—.....---—. 

Importation or marketing of unauthorized equipment............ 

Exceeding authorized anl6nr>a height............«... 

Exceeding power limits..............—.-.. 

Unauthorized emissions......-------...—.—.-.—. 

Using unauthorized frequency..............—-—... 

EBS equipment not mstalled or operationei....—.—-------- 

Transmission of irxJecent/obscone material___—.....— .....-.- 

Vioiation of broadcast EEO rules....--------------- 

Violation of political rules: reasonable access, lowest unit charge, equal opportunities and dtecrimmation... 

Fraud by unre. radio or television-......_____—...... 

Unauthonzed dlscontinu8rK» of service...—....-.—. 


Use of unauthorixed equipment............— -...- 

Violation of children's television commercialization or programming requirements- 

Violation of mam studio rule....... 

Construction or operation at urtauthorized location_______ 

Failure to engage in required frequervey coordir^tion........... 

Failure to comply with prescribed lighting and marking_____— 

Failure to file required forms or information.........-.. 

Violation of public fHe rules------- 

Violation of sponsorship ID requiremenls..—.... 

Violatx>n of requirements pertaining to broadcasting of lotteries or contests.. 

Vioiation of technical logs/time brokerage agreements file requirements ...— 

Broadcasting telephone conversations without authonzalion----— 

Failure to make required measurements or conduct required monitoring- 

Violatton of enhartoed urxierwriting requirements....... 

Failure to provide station ID--.......... 

Unauthorized pro forma transfer of control —------ 

Failure to maintain required records.......—---- 

Miscellaneous violattons............ 



Percent of 
stat max.' 


00 

80 

80 

80 

00 

75 

75 

70 

70 

70 

60 

50 

50 

50 

50 

50 

50 

60 

50 

40 

40 

40 

40 

40 

40 

varies 

30 

30 

26 

25 

20 

20 

10 

10 

to 

10 

10 

S 


BC/cable 

($25,000) 


20.000 

20.000 

20.000 

20,000 

20,000 

10.750 

n.a 

17,500 

17.500 
n.& 

15,000 

12.500 

12.500 

12.500 
12,500 

12.500 

12.500 

12.500 

12.500 
10,000 
10,000 
10.000 
10.000 
10,000 
10,000 

6.000 

7.500 

7.600 
6,250 

6.250 
5,000 
5,000 

2.600 
^600 

2.500 
2.500 
2.500 

1.250 


CC 

($ 100 , 000 ) 


80,000 

80.000 

80.000 

80,000 

60,000 

75.000 

75,000 

70,000 

70,000 

70,000 

60.000 

50,000 

50.000 

60,000 

n.a 

n.a 

n.a 

n.a 

50.000 

40,000 

40.000 

n.a 

n.a. 

40.000 

40,000 

6,000 

30,000 

n.a. 

n.a 

rta. 

na. 

n.a 

10,000 

n.a 

10.000 

10,000 

10,000 

5,000 


Other 

($ 10 , 000 ) 


6,000 

8.000 

6.000 

6.000 

8,000 

7.500 

7.500 
7.000 
7,000 
7,000 
6.000 
5,000 
6,000 
5,000 

n.a 

6,000 

aa 

aa 

6,000 

4,000 

4,000 

n.a 

aa 

4.000 

4,000 

8,000 

3,000 

na 

aa 

aa 

na. 

na. 

1,000 

n.a 

1,000 

1.000 

1.000 

500 


* The forfeiture ceiMngs per violation or per day of a conlinuif»g violation contained in section 503 of the Communications Act and the *2 

$100,000 for common carriers or applicants, $25,000 for broadcasters and cable operators or applicant^ and $10.0(X) for aN others. 47 U.S.C. 5^^(2); 

1.80. In addition, lor contiruiing v^olatioris involving a singie act or failure to act, there is an overall limit of $t,000,0(X) for comrrxw earners or applicants, $2^.ow 
for broadcasters and cable operators or appbcanls. and $75,000 for all others, /a The base amounts listed are lor a single violaboo or single day of a 
violation. Unless Commission authorization Is required lor the behavior involved, a section 503 forfeiture proceeding against a non-licei^ or norvappbeant who » 
not a cable operator or is not operating in the radio control or citizens band radK> services can only be initialed for a secorto violation, after is^nce^ a 
connection with a first violation 47 U.SC. 603(b)(5). Forleilures issued under other sections of the Ad are dean with separately m Section III below. 
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//. Adjustment Criteria for Section 503 
Forfeitures 



Percent 

Upward Adjustment Criteria ' 

(1) Egregious 

50-90 

(2) Ability to pay/relative distrKentive * ... 

(3) Intentional violation... 

50-90 

50-90 

(4) Substantial harm... 

40-70 

(5) Prior violations of same or other re¬ 
quirements ....... 

(6) Substantial economic gam.... 

(7) Repealed or continuous violation. 

40-70 
20-50 
® varies 



Percent 

Downward Adjustment Criteria 


(1) Minor violation ♦. 

50-90 

(2) Good faith or voluntary disclosure. 

30-60 

(3) History of overall compliance., 

20-50 

(4) Inability to pay.. ... 

* varies 


* Both upward and downward adjustments are 
applied to the base torfeiture amount. More than 
of>e factor may apply in a given case. 

* The Commission is repuired by the Commumca* 
lions Act to take ability to pay into consideration in 
assessing forfeiture amounts. 47 U.S.C 503(b)(2)(D) 


* The percentage adjustment for this criterion 
could vary up to the statutory maximum per violation 
or per day of a continuing violation. 

* A “minor'’ violation is mtscorxfuct which is at a 
low level of seriousness within the violation category. 
A minor violation is the opposite of "egregious mis¬ 
conduct." 

* As noted above, the Commission is required by 
the Communications Act to lake ability to pay into 
consideration in assessing forfeiture amounts. 47 
U.S.C. 503(b)(2)(D). The a^ication of a downward 
adjustment for inability to pay is based upon a 
showing of substantial financial hardship. Inability to 
pay would generally be considered as a downward 
adjustment factor only upon a specific showing by 
the entity against whom forfeiture action is taken. 


///. Non-Section 503 Forfeitures 


Violation 


Sec. 202(c) 
Sec. 203(e) 
Sec. 205(b) 
Sec. 214(d) 
Sec. 219(b) 
Sec. 220(d) 


Common earner discrimination.. 
Common carrier tanffs.. 


Sec. 223 Dial-a-Pom 
Sec. 364/386 Ship radio 


Common carrier prescriptions... 

Common earner line extensions —. 

Common carrier reports... 

Common carrier records & accounts^ 


Sec 506 Great Lakes Agreement... 

Sec. 634 Cable EEO.... 


Statutory amount 


$6,000 4^S300/day. 
$6.000-i^$300/day. 
$ 12 , 000 . 

$1.200/day 

$ 1 , 200 . 

$6.000/day 
$50,000 maximum/day 
$5.000/day (owner) 
$1,000 (master). 
$500/day (owner) $100 
(master) 

$200/day 


e^blishes maximum forfeiture amounts, other sections of the Ad. with one exception, state prescribed amounts of forfeitures for 
vidatKms of the relevant sectioa T^^^^riounts are thw subjed to mitigation or remission under section 504 of the Act The one exception is section 223 of the 
® maximum of $50,000 pw day. For convenience, the Commission will treat the $50,000 per day set forth in section 223 as if it were a 
prescribed base amount, subject to downward adjustments 


Note: Non-section 503 forfeitures may be 
adjusted downward using the "Downward 
Adjustment Criteria" shown for section 503 
forfeitures in Section U above. 

IFR Doc. 92-13916 Filed 6-11-92; 8:45 am| 

BILLING CODE 6712-Ol-M 


47CFR Parts 2 and 15 

(GEN Docket No. 89-44; FCC 92-1631 

Procedure for Measuring 
Electromagnetic Emissions From 
Digital Devices 

AGENCY; Federal Communications 
Commission (FCC). 

ACTION: Final rule. 

summary: This action incorporates into 
the FCC Rules by reference the 
American National Standards Institute’s 
(ANSI) test procedure C63.4-1991 (C63.4) 
except for sections 5.7,9 and 15 as the 
standard the Commission will use for 
determining compliance of digital 
devices regulated under part 15 of the 
FCC Rules. It updates and replaces the 
present FCC test procedure, FCC/OET 
MP-4 (1987). Sections 5.4.5 through 5.5 of 
C83.4 also include new criteria for 
determining the suitability of a test site 
used for testing digital devices, which 
replace the current Commission criteria 
in FCC/OET Bulletin 55. Adoption of 
C63.4 will benefit both digital device 
manufactures and the Commission. 


since it is intended to harmonize FCC 
test procedures with the international 
procedures for such devices and it 
represents a consensus agreement on 
test procedures to be used to obtain 
repeatable measurement results. 
EFFECTIVE DATE: July 13.1992. The 
incorporation by reference of ANSI 
C63.4^1991 listed in the regulations was 
approved by the Director of the Federal 
Register as of July 13.1992. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Hugh L. Van Tuyl. FCC Laboratory. 
7435 Oakland Mills Road, Columbia. MD 
21046, (301) 725-1585. extension 221. 
SUPPLEMENTARY INFORMATION: This 18 a 
summary of the Commission's Report 
and Order (R&O) in General Docket 89- 
44. adopted April 16.1992, and released 
May 21,1992. The full text of this R&O, 
.including the Final Regulatory 
Flexibility Analysis, is available for 
inspection and copying during normal 
business hours in the FCC Dockets 
Branch (room 230), 1919 M Street. NW.. 
Washington, DC. The complete text of 
this decision may also be purchased 
from the Commission's copy contractor. 
Downtown Copy Center. (202) 452-1422. 
1114 21st Street, NW., Washington. DC 
20036. 

Summary of Notice 

1. Personal computers and other 
digital electronic equipment are required 
to meet radionoise limits set forth in 


part 15 of the rules in order to control 
interference to radio communications. 
The current Commission measurement 
procedure for determining compliance of 
this equipment is contained in FCC 
publication MP-4, adopted in 1983 and 
updated in 1987. Information submitted 
by the computer industry, along with our 
own experience in testing computers at 
the FCC Laboratory, indicated an 
update and revision of MP-4 was 
required. Accordingly, the Notice of 
Proposed Rule Making (NPRM) in this 
proceeding 54 FR 11415, March 20.1989 
proposed a new measurement 
procedure, called TP-5, as a 
replacement for MP-4. 

2. The comments submitted in 
response to the NPRM expressed many 
reasonable differing viewpoints on the 
best way to measure emissions from 
digital devices. The Commission elected 
to work with the voluntary industry 
standarxls developing organization, 

ANSI C63 Committee (C63). to obtain a 
consensus agreement among the 
concerned industry parties before 
adopting a digital device measurement 
procedure. In a joint effort between the 
Commission staff and the ANSI C63 
Committee, ANSI C63.4-1988 was 
revised and modified for use in testing 
digital devices. Each technical issue 
received considerable debate in C63 
before a compromise was agreed upon 
and accepted as the best possible 
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solution to that issue. The resulting test 
procedure basically follows the 
technical framework and initiatives set 
forth in the TP-5 proposal, however, it 
resolves the many technical issues 
raised in this proceeding in a competent 
and reasonable manner. We reviewed 
C63.4 after it was revised and approved 
by Cas as a National Standard and 
found that it appears to meet our needs 
for testing digital devices for compliance 
with part 15 of the FCC Rules. 
Accordingly, the Commission adopted a 
Further Notice of Proposed Rule Making 
(FNPRM) 56 FR 7004. February 21,1991 
proposing to replace MP-4 with C63.4. 
instead of TP-5. The FNPRM also 
proposes to use the new criteria in C63.4 
to determine the suitability of a test 
facility used for testing digital devices. 

3. Twenty parties, consisting of 
individuals, trade associations, digital 
device manufacturers, and test firms 
filed comments to the FNPRM. Ten 
parties filed reply comments. Most of 
the commenters supported the adoption 
of ANSI C63.4-1991, by stating that it 
represents a reasonable industry 
consensus of the state-of-the-art 
techniques for measuring 
electromagnetic emissions from digital 
devices. Further, they note that the 
differing viewpoints on testing of digital 
devices raised In the NPRM have been 
resolved in a technically competent 
manner. Many of the supporting parties 
also observe that adoption of C63.4 will 
provide harmonization of the FCC test 
procedures with the procedures 
contained in or proposed for inclusion in 
CISPR Publication 22, the international 
standard and test procedure for 
measuring emissions from information 
Technology Equipment (ITE), the 
international term for digital devices. 
The supporting parties also state that 
this will simplify the procedures for 
determining compliance of digital 
equipment marketed in both the U.S.A. 
and in other countries. 

4. Two parties oppose the adoption of 
the FNPRM. The opposing comments 
were considered and dismissed since 
they are either outside the scope of the 
proceeding or unacceptable. Several 
other parties offer suggestions for. or 
request clarifications of, the C63.4 
specifications. In response to these 
comments on how the Commission will 
implement and use C63.4. the 
Commission clarified the following 
issues in the Report and Order: (1) The 
use of flush-mounted turntables: (2) the 
use of log-periodic antennas above 1 
GHz; (3) the importance of physical site 
characteristics, in addition to site 
attenuation measurements, for 
evaluating a test facility; (4) the use of 


on-site measurements for large digital 
devices; (5) the importance of the 
Appendices to C63.4; (6) the adoption 
process of modified versions of C63.4; 

(7) the use of a C63.4 interpretation 
panel; and (8) the extension of the 
transition period from MP-4 to C63.4 to 
January 1.1994. In summary, ANSI 
C63.4-1991, except for sections 5.7,9 and 
15, is incorporated by reference into part 
15 of the FCC Rules as the test 
procedure to be used by the Commission 
for determining the compliance of digital 
devices. In addition, sections 5.4.5 
through 5.5 are incorporated by 
reference into part 2 of the rules as the 
new criteria for evaluating the 
suitability of measurement facilities 
used for testing digital devices. 

5. Accordin^y, it is ordered that under 
the authority contained in sections 4(i), 
302. and 303 of the Communications Act 
of 1934, as amended. 47 U.S.C. section 
154(i). 302, and 303, part 2 and part 15 of 
the Commission's Rules and Regulations 
are amended as set forth below. These 
rules are effective July 13.1992. It is 
further ordered That this proceeding is 
Terminated. 

List of Subjects 

47CFRPort2 

Site attenuation. Description of 
measurement facility. Incorporation by 
reference. Communications equipment. 

47 CFR Pari 25 

Digital device measurement 
procedure. Incorporation by reference. 
Communications equipment. 

Parts 2 and 15 of title 47 of the Code of 
Federal Regulations are amended as 
follows: 

Rule Changes 

A. Part 2 is amended as follows: 

PART 2—(AMENDED] 

1 . The authority citation for part 2 
continues to read as follows: 

Authority: Sec. 4. 302. 303 and 307 of the 
Communications Act of 1934. as amended. 47 
U.S.C. sections 154. 302. 303, and 307, unless 
otherwise noted. 

2 . Section 2.948 is amended by 
revising paragraph (b)(8) to read as 
follows: 

§ 2.948 Description of measurement 
faciUties. 


(b) • • • 

(8) A plot of site attenuation data. 

(i) For a measurement facility that will 
be used for testing radiated emissions 
from a digital device for certification or 
verification on or after May 1,1994, the 
site attenuation data shall be taken 


pursuant to the procedures contained in 
sections 5.4.5 through 5.5 of the 
following procedure: American National 
Standards Institute (ANSI) C63.4-1991, 
entitled “Methods of Measurement of 
Radio-Noise Emissions from Low- 
Voltage Electrical and Electronic 
Equipment in the Range of 9 kHz to 40 
GHz," published by the Institute of 
Electrical and Electronics Engineers, Inc. 
on March 21,1991, with a correction 
sheet dated July 2,1991, as document 
number SHl3d96. ANSI C63.4-1991. 
except for sections 5.7, 9 and 15. is 
incorporated by reference with the 
approval of the Director of the Federal 
Register in accordance with 5 U.S.C. 
552(a) and 1 CFR part 51.* Copies of 
ANSI C83.4-1991 may be obtained from: 
IEEE Standards Department, 455 Hoes 
Lane. P.O. Box 1331, Piscataway, NJ 
08855-1331. Telephone 1-800-678-4333. 
Copies of ANSI 0^63.4-1991 may be 
inspected at the following locations: 

(A) Federal Communications 
Commission. 1919 M Street. NW., 
Dockets Branch (room 239), Washington, 
DC, 

(B) Federal Communications 
Commission, 2025 M Street, NW., Office 
of Engineering and Technology (room 
7002), Washington. DC, or (C) Office of 
the Federal Register, 1100 L Street. NW., 
room 8401, Washington, DC. 

(ii) For a measurement facility that 
will be used for testing radiated 
emissions from a device other than a 
digital device or, prior to May 1,1994, 
from a digital device, the site 
attenuation data shall be taken pursuant 
to either ANSI C63.4-1991, sections 5.4.5. 
through 5.5, or FCC/OET Bulletin 55. See 
(section 2.946(b)(8)(i)) for more 
information on ANSI C63.4-1991. 

(iii) This requirement does not apply 
to equipment that is not measured on an 
open field test site. 

• « « * * 

Part 15 is amended as follows: 

PART IS—(AMENDED) 

1 . The authority citation for part 15 
continues to read as follows: 

Authority: Secs. 4. 302. 303. 304. and 307 of 
the Communications Act of 1034. as 
amended, 47 U.S.C 154. 302, 303, 304. and 307. 

2. Paragraph (a) of § 15.31 is revised to 
read as follows: 

$15.31 Measurement standards. 

(a) The following measurement 
procedures are used by the Commission 
to determine compliance with the 
technical requirements in this Part. 
Elxcept where noted, copies of these 
procedures are available from the 
Commission's current duplicating 
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contractor whose name and address are 
available from the Commission's 
Consumer Assistance Office at 202-^32- 
7000. 

(1) FCC/OET MP-1: FCC Methods of 
Measurements for Determining 
Compliance of Radio Control and 
Security Alarm Devices and Associated 
Receivers. 

(2) FCC/OET MP-2: Measurement of 
UHF Noise Figures of TV Receivers. 

(3) FCC/OET MP-3: FCC Methods of 
Measurements of Output Signal Level, 
Output Terminal Conducted Spurious 
Emissions. Transfer Switch 
Characteristics and Radio Noise 
EmissioiiS from TV Interface Devices. 

(4) FCC/OET MP-4 (1987): FCC 
Procedure for Measuring RF Emissions 
from Computing Devices 

Note: This procedure may be used only on 
digital devices for which verification is 
obtained or an application for certification is 
filed, before May 1,1994. For compliance 
testing of digital devices on or after May 1, 
1994, see paragraph (5) of this section. 

(5) Digital devices for which 
verification is obtained, or an 
application for certification is filed, on 
or after May 1,1994, are to be measured 
for compliance using the following 
procedure excluding section 5.7, section 
9 and section 15: American National 
Standards Institute (ANSI) C83.4-1991, 
entitled “Methods of Measurement of 
Radio^Noise Emissions from Low- 
Voltage Electrical and Electronic 
Equipment in the Range of 9 kHz to 40 
GHz,** published by the Institute of 
Electrical and Electronics Engineers, Inc. 
on March 21,1991, with a correction 
sheet dated July 2.1991, as document 
number SH13896. This incorporation by 
reference was approved by the Director 
of the Federal Register in accordance 
with 5 U.S.C, 552(a) and 1 CFR part 51. 
The Commission encourages the use of 
this procedure for testing digital devices 
as soon as practical Copies of ANSI 
C63.4-1991 may be obtained from: IRFR 
Standards Department, 455 Hoes Lane, 
P.O. Box 1331, Piscataway, N) 08855- 
1331, Telephone 1-800-878-4333, Copies 
of ANSI C63.4-1991 may be inspected 
during normal business hours at the 
following locations: (!) Federal 
Communications Commission, 1919 M 
Street NW., Dockets Branch (room 239), 
Washington. DC, (ii) Federal 
Communications Commission, 2025 M 
Street NW., Office of Engineering and 
Technology (room 7002), Washington, 

DC or (iii) Office of the Federal Register, 


1100 L Street NWh room 8401, 
Washington, DC 

(6) FCC/OET MF-9: FCC Procedures 
for Measuring Cable Television Switch 
Isolation. 

* * • • * 

Federal Communications Commission. 
Donns R. Searcy, 

Secretary, 

(FR Doc. 92-13835 Filed 8-11-92; 8:45 amj 

BILUMQ COOC e712-0V4l 


47 CFR Part 90 

(PR Docket No. 91-66; RM-6146, RM-6361, 
FCC 92-233) 

Private Land Mobile Radio Services; 
Secondary Fbced Operationa In the 
450-470 MHz Frequency Band 

agency: Federal Communications 
Commission. 

ACTION: Final rule. 

summary: The Commission has adopted 
a Report and Order amending part 90 of 
its Rules to make the frequencies in the 
450-470 MHz bcmd designated in 
S 90,261 for secondary fixed operations 
available in expanded geographical 
areas to a greater number of part 90 
eligibles. lliis rule change will also 
reduce the time and expense for 
frequency coordination of secondary 
fixed assignments. 

EFFECTIVE DATE: The effective date of 
the rule changes is July 13,1992. 

FOR FURTHER INFORMATION CONTACT: 
Eugene Thomson, Rules Branch, Land 
Mobile and Microwave Division, Private 
Radio Bureau, (202) 834-2443. 
SUPPLEMENTARY INFORMATION: This is a 
summary of the Commission's Report 
and Order, PR Docket No. 91-86, 
adopted May 22,1992, and released June 
5,1992. The full text of the Report and 
Order is available for inspection and 
copying during normal business hours in 
the FCC Dockets Branch, Room 230,1919 
M Street NW., Washington, DC. The 
complete text may be purchased from 
the Commission's copy contractor, 
Downtown Copy Center, 1114 2l8t Street 
NW.. Washington, DC 20038, telephone 
(202) 452-1422. 

Summary of Report and Order 

Section 90.261 of the Rules identifies 
frequencies in the 450-470 MHz band 
that may be assigned to applicants for 
fixed use on a secondary basis to base/ 
mobile operations. In March 1991. a 
Notice of Proposed Rule Making, 56 FR 
13791. April 4,1991 6 FCC Red 1800 
(1991), was released that proposed to 


Increase the number of 450-470 MHz 
frequencies available for secondary 
fix^ operations and simplify the 
coordination requirements for 
applicants requesting these frequencies. 

The Report and Order amends the 
Commission's Rule to (a) permit all part 
90 eligibles (with the exception of 
Business Radio Service eligibles) to use 
all designated 450-470 MHz frequencies 
for secondary fixed use; (b) limit the 
availability of Business Radio Service 
frequencies for secondary fixed use only 
to Business Radio Service eligibles, as 
provided for in the current rules; (c) 
allow the coordination of secondary 
fixed applications to be made by the 
applicants “home" coordinator or by 
another certified frequency coordinator 
(with notification to all **primary" 
coordinators if an out-of-service 
frequency is recommended); (d) reduce 
maximum authorized transmitter power 
to 75 watts for non-urban secondary 
fixed stations, and permit secondary 
fixed stations to operate in previously 
restricted urban areas at 20 watts. 

List of Subjects In 47 CFR Part 90 

Radio. 

Amendatory Text 

47 CFR Part 90 is amended as follows: 

PART 90-{AMEND£O] 

1 . The authority citation for part 90 
continues to read as follows: 

Authority; Secs. 4. 303. 331. 48 Stat.. as 
amended. 1006,1082: 47 U.aC 154. 303 and 
332 unless otherwise noted. 

§§ 9ai7,9ai9,90.21, 90.23,9a2S, 9033, 
90.63, 90.65, 90.67,90.73,90.79, 90.81,9039, 
90.91,90.93,90.95 [Amended] 

2 .47 CFR 9ai7(c)(10), 90.19(e)(15), 
90J21(c)(6), 90.23(c)(7). 9035(c)(13). 
90.53(b)(12), 9a63(d)(14), 9a65{c)(27), 
90.67(c)(17). 9a73(d)(18}, 9a79(d)(12), 
9a81(dK3), 9a89(c)(9). 9a91(c)(9), 
9a93(c)(3) and 90.95(d)(7) are revised to 
read as follows: 

“The requirements for secondary 
fixed use of frequencies In this band are 
set forth in } 90.261.” 

3. 47 CFR 90.71 is amended by adding 
the entry 450-470 MHz to the Relay 
Press Radio Service Frequency Table in 
paragraph (b) and adding paragraph 
(c)(11) to read as follows: 

j 90.71 Relay Press Radio Sendee. 

* • • • • 

(b)* * • 
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Relay Press Radio Service 
Frequency Table 


Frequen¬ 
cy or Class of station(s) Limitations 

barxj 


450-470 Fixed.11 


(€)••• 

(11) The requirements for secondary 
fixed use of frequencies in this band are 
set forth in § 90.261. 

« • * * * * 

§90.173 (Amended] 

4. 47 CFR 90.173 is amended by 
removing the words “or 90.261 of the 
rules" at the end of the sentence in 
paragraph (j). 

5. 47 CFR 90.175 is amended by adding 
a sentence at the end of paragraph (a) to 
read as follows: 

§ 90.175 Frequency coordination 
requirements. 

• • • « • 

(a) * * * Frequencies in the 450-470 
MHz band when use for secondary 
fixed operations, shall be assigned and 
coordinated pursuant to § 90.261. 

• • « • * 

6 . 47 CFR 90.176 is amended by adding 
a paragraph (c) to read as follows: 

§ 90.176 Interservice sharing of 
frequencies In the 150-174 and 450-470 
MHz bands. 

• * • * • 

(c) Provisions governing the 
assignment and use of frequencies in the 
450-470 MHz band for secondary fixed 
operations are provided in § 90.261. 

7. 47 CFR 90.261 is revised to read as 
follows: 

§ 90.261 Assignment and use of the 
frequencies In the band 450-470 MHz for 
fixed operations. 

(a) Except as provided for in 
paragraphs (d) and (e) of this section, 
frequencies in the 450^70 MHz band as 
listed in the tables of frequencies for the 
radio services in this Part may be 
assigned to all eligibles. with the 
exception of Business Radio Service 
eligibles, for fixed use on a secondary 
basis to land mobile operations. 

(b) Fixed stations located 140 km (87 
mi) or more from the center of any 
urbanized area of 600.000 or more 
population are limited to a transmitter 
output power of 75 watts. Fixed stations 
less than 140 km (87 mi) from the centers 
of these areas are limited to a 
transmitter output power of 20 watts. 
Urbanized areas of 600,000 or more 
population are defined in the U.S. 


Census of Population 1970, Vol. 1, Table 
20, pages 1-74. The centers of the 
urbanized areas are determined from the 
Appendix, page 226, of the U.S. 
Department of Commerce publication 
“Airline Distance Between Cities in the 
United States." 

(c) All fixed systems are limited to 
one frequency pair with 5 MHz spacing 
and must employ directional antennas 
with a front-to-back ratio of 15 dB. 
except that omnidirectional antennas 
having unity gain may be employed by 
stations communicating with a minimum 
of three receiving locations 
encompassed in a sector of at least lOO** 
in azimuth. Stations authorized for 
secondary fixed operations prior to 
(effective date of the rules) may 
continue to operate under the conditions 
of their initial authorization. 

(d) Frequencies in the Business Radio 
Service subject to § 90.75(c)(26) will be 
authorized only to Business Radio 
Service eligibles. Business Radio Service 
eligibles may not access frequencies 
allocated to another radio service for 
the purposes of conducting secondary 
fixed operations. 

(e) Coordination of assignable 
frequencies subject to the provisions of 
this section will be permitted by any 
certified frequency coordinator. If an 
applicant elects to obtain a frequency 
recommendation from the certified 
frequency coordinator for the service in 
which the applicant is eligible, the 
coordinator shall first attempt to 
recommend a frequency within the 
applicant's own radio service. If none 
are available, the coordinator may then 
recommend a frequency allocated to 
another radio service. If an applicant 
elects to obtain a frequency 
recommendation from a certified 
coordinator of a service in which the 
applicant is not eligible, that coordinator 
may only recommend a frequency 
allocated to the service for which the 
coordinator is certified. If a coordinator 
recommends a frequency allocated to a 
service where the applicant is not 
eligible on a primary basis, then the 
coordinator must notify all coordinators 
certified to recommend that frequency 
on a primary basis before submitting the 
application to the Commission. 
Concurrence by these coordinators will 
not be required, but if any of these 
coordinators objects to a 
recommendation, they must notify the 
coordinator making the frequency 
recommendation of such objection 
within 10 working days of certified 
receipt of the recommendation. 

(f) Secondary fixed operations 
pursuant to paragraph (a) of this section 
will not be authorized on the following 
frequencies: 


Frequencies (MHz) 

451.800/456.800 

452.525 

452.550 

452.575 

452.600 

452.925/457.925 

452.950/457.950 

453.025/458.025 

453.075/458.075 

453.125/458.125 

453.175/458.175 

454.000/459.000 

462.950/467.950 

462.975/467.975 

463.000/468.000 

463.025/468.025 

463.050/468.050 

463.075/468.075 

463.100/468.100 

463.125/468.125 

463.150/468.150 

463.175/468.175 

Federal Communications Commission. 
Donna R. Searcy, 

Secretary. 

[FR Doc. 92-13670 Filed 6-11-92: 8:45 am] 

BILLING CODE 6712-K>1-M 


DEPARTMENT OF COMMERCE 

National Oceanic and Atmospheric 
Administration (NOAA) 

50 CFR Part 672 
[Docket No. 911176-201S] 

Groundfish of the Gulf of Alaska 

agency: National Marine Fisheries 
Service (NMFS), NOAA, Commerce. 
action: Modification of closures. 

SUMMARY: NMFS is rescinding the 
closures to directed fishing for sablefish 
by vessels using hook>and>line gear in 
the Southeast Outside and East Yakutat 
(SEEY) districts. West Yakutat (WY) 
district, and Central Regulatory Area 
(CRA) of the Gulf of Alaska (GOA) for a 
period coinciding with the Pacific 
halibut fishery. NMFS is announcing a 
new effective date for closures to 
directed fishing for sablefish by vessels 
using hook-and-line gear in the SEEY 
and WY districts and the CRA. These 
actions are necessary to ensure optimum 
utilization of sablefish and prevent 
unnecessary waste of sablefish bycatch 
in the directed Pacific halibut fishery. 
EFFECTIVE DATE: 12 noon, A.l.t, June 8. 
1992 through 12 midnight, A.l.t. 
December 31,1992. 

FOR FURTHER INFORMATION CONTACT: 
Patsy A. Bearden, Resource 
Management Specialist, Fisheries 
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Management Division, NMFS, (907) 586- 
7228. 

SURPUEMENTARY INFORMATION: The 
groundfish fishery in the GOA exclusive 
economic zone is managed by the 
Secretary of Commerce according to the 
Fishery Management Plan for 
Groundfish of the GOA (FMP) prepared 
by the North Pacific Fishery 
Management Council under authority of 
the Magnuson Fishery Conservation and 
Management Act. Fishing by U.S. 
vessels is governed by regulations 
implementing the FMP at 50 CFR parts 
620 and 672. The Pacific halibut Hshery 
is managed in accordance with 
regulations developed by the 
International Pacific Halibut 
Commission and adopted by the 
governments of the United States and 
Canada. The 1992 Pacific Halibut fishery 
regulations are codified at 50 CFR part 
301 (57 FR 12870, April 14.1992.) 

Directed fisheries for sablefish by 
operators of vessels using hook-anddine 
gear in the SEEY and WY districts and 
the CRA were previously closed by the 
following actions: 

SEEY: 57 FR 22182, May 27.1992 
WY: 57 FR 23348, June 3.1992 


CRA: 57 FR 23965. June 4.1992 

The Director of the Alaska Region, 
NMFS (Regional Director), has 
determined that sufficient sablefish total 
allowable catch (TAC) remains in these 
areas to allow retention of sablefish 
during the Pacific halibut fishery, which 
is scheduled to open in the GOA at noon 
on June 8.1992. in amounts greater than 
the amount allowed under the directed 
fishing closure. Failure to allow this 
retention would result in increased 
waste of sablefish bycatch in the Pacific 
halibut fishery. Therefore. NMFS is 
rescinding the closures to directed 
fishing for sablefish by operators of 
vessels using hook-and<line gear in the 
SEEY and WY districts and the CRA for 
the period from 12 noon A.1.U June 8, 

1992 until 12 noon, A.l.l, June 9,1992, the 
scheduled closure of the Pacific halibut 
fishery. 

The Regional Director, in accordance 
with § 672.24(c)(3)(i), has determined 
that the share of the sablefish TAC 
assigned to hook>and>line gear in the 
SEEY and WY districts and the CRA 
that will remain after the June 9,199Z 
Pacific halibut fishery closure will be 
taken before the end of the year. 


Therefore, to provide adequate bycatch 
amounts of sablefish to ensure 
continued groundfish activity by hook- 
and-line gear, NMFS is prohibiting 
directed fishing for sablefish by vessels 
using hook-and-line gear in the SEEY 
and WY districts and the CRA, effective 
fi*om 12 noon A.l.t, June 9,1992 through 
12 midnight, A.l.t, December 31,1992. 

Directed fishing standards for 
applicable gear types may be found in 
the regulations at § 672.20(g). 

Classification 

This action is taken under 50 CFR 
672.24 and is in compliance with 
Executive Order 12291. 

List of Subjects in 50 CFR Part 672 

Fisheries. Recordkeeping and 
reporting requirements. 

Authority: 16 U.S.C. 1801 et seq. 

Dated: June 8,1992. 

David S. CresUn, 

Acting Director, Office of Fisheries 
Conservation and Management, National 
Marine Fisheries Service, 

[FR Doc, 92-13799 Filed 6-6-92; 2:48 pmj 
BILUNQ coot 36tS>29-M 
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Proposed Rules 


Federal Register 
Vol. 57, No. 114 
Friday. June 12. 1992 


This section of the FEDERAL REGISTER 
contains notices to the public of the 
proposed issuance of rules and 
regulations. The purpose of these notices 
is to give interested persons an 
opportunity to participate in the rule 
making prior to the adoption of the final 
rules. 


DEPARTMENT OF THE TREASURY 
Office of Thrift Supervision 

12 CFR Part 563 
(No. 92-247) 

RIN 1550-AA41 

Savings Association Membership In 
the Federal Home Loan Bank System 

agency: Office of Thrift Supervision, 
Treasury. 

ACTION: Proposed rule, reopening of 
comment period and notice of public 
hearing. ^ 

summary: The Office of Thrift 
Supervision (OTS) is hereby: (1) 
Reopening and extending until July 15. 
1992 the comment period on the 
proposed rule entitled '^Savings 
Association Membership in the Federal 
Home Loan Bank System” published for 
comment on March 12,1992 (57 FR 8732 
(March 12,1992)): and (2) announcing a 
public hearing on the proposed rule to 
be held on July 15,1992. 

DATES: Comments must be received on 
or before July 15,1992. The public 
hearing will be held on July 15.1992 
from 9 a.m. until 12 p.m. Requests to 
participate in the hearing must be 
received no later than June 24.1992. The 
written statements of those accepted as 
participants in the hearing must be 
received no later than July 3,1992. 
ADDRESSES: Send comments, requests to 
participate in the hearing, and written 
statements of hearing participants to 
Director. Information Services Division, 
Public Affairs. Office of Thrift 
Supervision, 1700 G Street, NW.. 
Washington, DC 20552, Attention Docket 
No. [92-247]. These submissions may be 
hand delivered to 1700 G Street, NW. 
from 9 a.m. to 5 p.m. on business days: 
they may be sent by facsimile 
transmission to FAX Number (202) 906- 
7753 or (202) 906-7755. Submissions 
must be received by 5 p.m. on the day 
they are due in order to be considered 
by the OTS. Late-filed, misaddressed or 


misidentified submissions will not be 
considered in this rulemaking. 

Comments will be available for 
inspection at 1700 G Street. NW., Street 
Level. 

FOR FURTHER INFORMATION CONTACT. 

Richard Blanks. Counsel (Banking and 
Finance), (202) 906-7037, Chief Counsel’s 
Office: Robyn Dennis, Program 
Manager. (202) 906-5751: or John Price. 
Deputy Assistant Director, (202) 906- 
5745: Policy: Office of Thrift Supervision, 
1700 G Street, NW., Washington, DC 
20552. 

SUPPLEMENTARY INFORMATION: On 

March 12,1992, the Office of Thrift 
Supervision (OTS) proposed to adopt a 
rule which would require that all 
savings associations obtain and 
maintain membership in a Federal Home 
Loan Bank. The 60-day comment period 
for the proposed ended on May 11,1992. 

In light of the nature of the comments 
received in response to the proposal the 
Director of the OTS has determined that 
it would be appropriate to reopen briefly 
the comment period on the proposed 
rule for the specific and limited purpose 
of soliciting public comment on the 
following topics: 

(1) The future of the Federal Home 
Loan Bank System in light of the Federal 
Deposit Insurance Corporation 
Improvement Act of 1991, Public Law 
102-242,105 Stat. 2236 (1991); 

(2) The costs and benefits associated 
with mandatory or voluntary 
membership for thrift institutions: and 

(3) The appropriate treatment of 
Savings Association Insurance Fund- 
insured institutions that are no longer 
savings associations as a result of so 
called “Oakar” or “Sasser” transactions. 
See 12 U.S.C. 1815(d)(2). (3) of the 
Federal Deposit Insurance Act. 12 U.S.C 
1811, et seq. 

At the close of this reopened comment 
period, on July 15,1992, the OTS will 
hold a public hearing on these issues. 
Persons wishing to participate in this 
hearing should send a written request to 
participate to the address listed in the 
“ADDRESSES” portion of this document, 
to be received no later than June 24, 

1992. The request to participate in the 
hearing must include the following 
information: (1) The name, address, and 
business telephone of the participant: (2) 
the entity or entities that the participant 
will be representing: and (3) a brief 
summary of the participant’s remarks. 


identifying the specific issues to be 
addressed. 

Depending on the number of requests 
received, participants may be limited in 
the length of their oral presentations. 

The OTS will notify participants of the 
time scheduled for their presentation. 
The OTS anticipates establishing panels 
of participants for presentations and 
reserves the right to limit the number of 
participants and to select, in its 
discretion, those persons who may make 
oral presentations if it receives more 
requests for participation than may be 
accommodated in the time available. 

Participants will be required to submit 
written statements in advance of the 
hearing date. These written statements 
should incorporate the major points to 
be presented at the hearing and. if they 
exceed 25 double-spaced, typewritten 
pages, should be accompanied by an 
Executive Summary of no more than 3-5 
pages. Written statements must be 
received no later than July 3,1992, and 
should be sent to the address listed in 
the “ADDRESSES” portion of this 
document. 

By the Office of Thrift Supervision. 

Timothy Ryan, 

Director. 

IFR Doc. 92-13893 Filed 6-11-92; 8:45 am) 

BILLING CODE 672(M)1>M 


THRIFT DEPOSITOR PROTECTION 
OVERSIGHT BOARD 

12 CFR Part 1503 

Privacy Act Procedures 

agency: Thrift Depositor Protection 
Oversight Board. 

ACTION: Proposed rule. 

summary: This proposed rule prescribes 
procedures to implement the Pinvacy Act 
of 1974, 5 U.S.C. 552a. The Thrift 
Depositor Protection Oversight Board, 
which is an agency for the purposes of 
the Privacy Act. is required to 
promulgate regulations establishing such 
procedures. The objective of this rule is 
to facilitate the exercise of the rights 
conferred on individuals by the Privacy 
Act and to ensure that the disclosure of 
information contained in systems of 
records maintained by the Board is in 
compliance with the Privacy Act. 
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DATES: Comments must be submitted on 
or before August 11.1992. 

ADDRESSES: Comments may be mailed 
to Office of General Counsel. Thrift 
Depositor Protection Oversight Board. 
1777 F Street. NW.. Washington. DC 
20232. 

FOR FURTHER INFORMATION CONTACT! 

Lawrence Hayes, telephone (202) 78^ 
9601. 

SUPPUEMENTARY INFORMATION! 
Background 

The Thrift Depositor Protection 
Oversight Board (“Board”) is a 
corporate instrumentality of the United 
States, established as the “Oversight 
Board” by section 21A(a)(l) of the 
Federal Home Loan Bank Act, 12 U.S.C. 
1441a(a)(l). as added by the Financial 
Institutions Reform, Recovery, and 
Enforcement Act of 1989 (“FIRREA”). 
The Oversight Board was redesignated 
us the Thrift Depositor Protection 
Oversight Board by the Resolution Trust 
Corporation Refinancing. Restructuring, 
and Improvement Act of 1991, Pub. L. 

No. 102-233, sec. 302(a). 105 Stat. 1761, 
1767. The Board's principal duty is to 
oversee the Resolution Trust 
Corporation (“RTC”). also established 
under FIRREA. whose principal duty is 
to manage and resolve cases involving 
failing and failed thrift institutions. 

Pursuant to 12 U.S.C 1441a(a)(2). the 
Board is an agency of the United States 
for the purposes of the Privacy Act of 
1974,12 U.S.C. 552a. The promulgation 
of regulations establishing procedures 
for access to and amendment of records 
pertaining to an individual maintained 
in a system of records is required by 5 
U.S.C. 552a(0. 

Proposed Rule 

The Board reviews overall strategies, 
policies, and goals established by the 
RTC for its activities, approves its 
periodic financing requests prior to 
implementation, and reviews the RTCs 
regulations, procedures, and overall 
performance. With respect to case- 
specific matters involving individual 
case resolutions, asset dispositions, and 
its day-to-day operations, the RTC 
makes determinations and takes such 
actions as it deems appropriate without 
any prior review, approval, or 
disapproval by the Board. As a 
consequence of the Board's focus on 
issues of policy and overall review, the 
files of the Board are generally not 
organized in groups of records from 
which information about an individual 
may be retrieved by the use of the 
Individual's name or personal identifier, 
the “systems of records" that are the 
concern of the Privacy Act Board 


information that is retrievable by use of 
the name or symbol of an individual 
person is restricted to files concerning 
Board employees, applicants for 
employment members of advisory 
boards established by the Board 
pursuant to 12 U.S.C. 1441a(d) (who are 
special government employees), and 
cadidates for advisory board 
membership. 

The rule proposed by the Board 
implements Privacy Act requirements 
with respect to the promulgation and 
contents of regulations concerning 
systems of records in which information 
is retrievable by the name or personal 
identifier of an individual. Section 1503.3 
would establish procedures whereby an 
individual can be notified in response to 
his or her request whether any system of 
records of the Board contains a record 
pertaining to such individual. Section 
1503.4 sets forth reasonable 
requirements for identifying an 
individual who requests his or her 
records. Sections 1503.4,1503.5. and 
1503.6 would establish procedures for 
the disclosure to an individual of 
records pertaining to such individual 
that are maintained by the Board. 
Sections 1503.7,1503.8, and 1503.9 would 
establish procedures for reviewing a 
request from an individual concerning 
the amendment of a record pertaining to 
such individual maintained by the Board 
and for an appeal within the agency of 
an initial adverse determination with 
respect to such request. Section 1503.11 
would establish fees that may be 
charged an individual for duplicating 
copies of his or her records, excluding 
the cost of any search for and review of 
such records. The regulations as a whole 
would provide the means necessary for 
an individual to exercise fully his or her 
rights under the Privacy Act, 

This rule is proposed pursuant to the 
requirement of 5 U.S.C. 552a(f) and to 
implement the provisions and intent of 
the Privacy Act. 

Paperwork Reduction Act 

The collections of information 
contained in this notice of proposed 
rulemaking have been reviewed and 
approved by the Office of Management 
and Budget in accordance with the 
Paperwork Reduction Act of 1980 (44 
U.S.C 3504(h)) and assigned control 
number 3203-0001, which expires 
December 31,1994. Comments on the 
collections of information should be sent 
to the Office of Information and 
Regulatory Affairs, Office of 
Management and Budget, Paperwork 
Reduction Project (Agency Code 1551), 
Washii^ton, DC 20503, with copies to 
the Thrift Depositor Protection 


Oversight Board at the address 
previously specified. 

The collections of information in this 
proposed rule are in §§ 1503.3.1503.4 
and 1503.7. This information is required 
by the Board under §5 1503.3 and 1503.4 
to identify inquirers seeking to know 
whether a system of records contains 
information relating to an individual and 
to identify individuals or representatives 
of individuals seeking access to records 
pertaining to such individuals. 
Information is required under S 1503.7 
for the appropriate amendment or 
correction of records pertaining to 
individuals. This information will be 
used to process such inquiries and 
requests, amend or correct records, and 
protect records pertaining to individuals 
in accordance with the Privacy Act. The 
likely respondents are individuals or 
their representatives: Board employees, 
former employees, applicants for 
employment and special government 
employees providing services for the 
Board. 

The total annual reporting and 
recordkeeping burden that will result 
from these sections is estimated not to 
exceed ten hours. The estimated 
average burden hours per response is 
not more than one half hour under 
S§ 1503.3 and 1503.4 and one hour under 
§ 1503.7. The annual number of likely 
respondents is estimated not to exceed 
fifteen, and the proposed frequency of 
response is on occasion. 

Executive Order 12291 

This proposed rule is not a major rule 
under ^ecutive Order No. 12291. The 
economic impact of the rule is minimal. 

Regulatory Flexibility Act 

The Thrift Depositor Protection 
Oversight Board certifies that the rule 
would not have a significant economic 
impact on a substantial number of small 
entities within the meaning of the 
Regulatory Flexibility Act (5 U.S.C. 601 
et se< 7 .) The Board’s systems of records 
are expected to be few, small in size, 
and generally limited in scope to records 
concerning ^ard employees, former 
employees, applicants for employment, 
and special government employees. 

List of Subjects in 12 CFR Part 1503 

Privacy, Records. 

For the reasons set forth in the 
preamble, it is proposed to amend 
chapter XV of title 12 of the Code of 
Federal Regulations by adding new part 
1503 to subchapter A to read as follows: 
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PART 1503—PRIVACY ACT 
PROCEDURES 

Sec. 

1503.1 Purpose and scope. 

1503.2 Definitions. 

1503.3 Procedures for determining If an 
individual's records are contained in a 
sy stem of records. 

1503.4 Requests for disclosure of records. 

1503.5 Disclosure of requested records. 

1503.6 Special procedure: Medical records. 

1503.7 Requests for amendment of records. 

1503.8 Board review of requests for 
amendment of records. 

1503.9 Appeal of initial adverse 
determinations on access or amendment. 

1503.10 Disclosure of a record to a person 
other than the individual to whom it 
pertains. 

1503.11 Fees. 

1503.12 Exception. 

Authority: 5 U.S.C. 552a; 12 U.S.C 
1441a(a){2): 12 U.S.C. 1441a(a)(13). 

$ 1503.1 Purpose and scope. 

The purpose of this part is to establish 
regulations implemeting the provisions 
of the Privacy Act with regard to access 
to and review of personal information in 
systems of records maintained by the 
Board. 

$1503.2 Definitions. 

As used in this part, the following 
terms shall have the following meanings: 

(a) Board meana the Thrift Depositor 
Protection Oversight Board. 

(b) Business day means any day other 
than a Saturday. Sunday, or legal 
Federal public holiday. 

(c) Guardian means the parent of a 
minor individual or the legal guardian of 
an Individual who has been declared to 
be incompetent due to physical or 
mental incapactiy or age by a court of 
competent jurisdiction. 

(d) Individual means a natural person 
who is either a citizen of the United 
States or an alien lawfully admitted for 
permanent residence. 

(e) Maintain means maintain, collect, 
use, disseminate, or control. 

(f) Privacy Act means the Privacy Act 
of 1974, as amended* 5 U.S.C. 552a. 

(g) Privacy Officer means an officer or 
employee of the Board designated by the 
President of the Board to implement the 
Privacy Act in accordance with this 
part. 

(h) Record means any item, collection, 
or grouping of information about an 
individual maintained by the Board that 
contains his or her name, or the 
identifying number, symbol, or other 
identifying particular assigned to the 
individual. 

(i) Routine use means, with respect to 
the disclosure of a record, the use of « 
such record for a purpose which is 


compatible with the purpose for which it 
was collected or created. 

(j) System of records means a group of 
any records under the control of the 
Board from which information is 
retrievable by the name of the 
individual or some identifying number, 
symbol, or other identifying particular 
assigned to the individual. 

(k) Vice President means a Vice 
President of the Board designated by the 
President of the Board to review actions 
and determinations of the Privacy 
Officer and to take action on behalf of 
the Board with respect to appeals under 
this part. 

$ 1S03.3 Procedures for determlnlrig If an 
Individual's records are contained in a 
system of records. 

(a) An individual or his or her 
guardian desiring to know if a specific 
system of records maintained by the 
Board contains a record pertaining to 
such individual shall address an inquiry 
in writing to the Privacy Officer. 
Oversight Board, 1777 F Street, NW., 
Washington. DC 20232. The written 
inquiry shall 

(l) Identify the system of records 
maintained by the Board or reasonably 
describe the type of recoid in sufficient 
detail to permit the Privacy Officer to 
identify an existing system of records; 
and 

(2) Identify the individual making the 
inquiry or on whose behalf the inquiry is 
made. The Privacy Officer may require 
such information concerning the identity 
or authority of an individual or guardian 
as the Privacy Officer deems 
appropriate, as provided under 
$ 1503.4(b). 

(b) The Privacy Officer shall 
ordinarily inform an inquirer whether a 
system of records described in the 
written inquiry contains a record 
pertaining to an individual within ten 
business days following receipt of the 
inquiry. If the Privacy Officer is unable 
to respond to a written inquiry within 
ten business days following its receipt, 
the Privacy Officer shall inform the 
inquirer of the reasons for delay and the 
anticipated date of response. 

(c) An affirmative response shall 
describe or reference the procedures to 
be followed in order to gain access to a 
record. 

$ 1503.4 Requests for disclosure of 
records. 

(a) Requests by or on behalf of an 
in^vidual for access to records 
pertaining to such individual in a system 
of records shall be submitted in writing 
to the Privacy Officer, Oversight Board 
1777 F Street, NW, Washington. DC 
20232, in accordance with the 


requirements of paragraph (b) of this 
section. The written request may be 
mailed, or presented in person on a 
business day between 9 a.m. and 5 p.m. 
to the Privacy Officer at the offices of 
the Board specified in the preceding 
sentence. The written request and the 
envelope (if the request is mailed) shall 
be clearly marked “Privacy Act 
Request.*’ Notwithstanding the first 
sentence of this paragraph (a), an 
individual employed by the Oversight 
Board is not required while so employed 
to request access to his or her records in 
writing. 

(b) l^ch written request shall be 
dated and signed and shall include: 

. (1) The name, address, and telephone 
number of the person signing the 
request; 

(2) The name, address, and telephone 
number of the individual to whom a 
requested record pertains, if such 
individual is not the person signing the 
request; 

(3) Verification of identity, by 
providing a document, such as a 
photocopy of a driver's license, bearing 
the signature of the person signing the 
request. 

(4) Certified or authenticated copies of 
documents establishing parentage or 
guardianship if the request is made by 
the guardian of the individual to whom 
the requested record pertains: 

(5) A statement that the individual 
whose records are requested is a citizen 
of the United States or an alien lawfully 
admitted for permanent residence in the 
United States: 

(0) The name and location of the 
system of records in which the 
requested records are contained; and 

(c) An individual who appears in 
person at the offices of the Board to 
submit a written request for access to 
his or her records shall present two 
forms of identification, such as a driver's 
license, birth certificate, or employment 
identification card, sufficient to 
establish his or her identity. 

(d) Unless a requested record is 
publicly available pursuant to the 
Freedom of Information Act, 5 U.S.C. 

552, the Privacy Officer may require 
certification by a notary public attesting 
to the identity of a requesting individual 
or other evidence establishing the 
identity of the requesting individual as a 
condition of making available or 
releasing a copy of a record pertaining 
to such individual. If a request is made 
by a guardian, the Privacy Officer may 
require appropriate evidence of 
authority to act on behalf of the 
individual whose records are requested. 

(e) Requests by or on behalf of an 
individual for an accounting made 
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pursuant to 5 U.S.C 552a(c) of previous 
disclosures of records pertaining to such 
individual in a system of records shall 
also be made and processed in 
accordance with paragraphs (a) through 
(d) of this section. 

§ 1503.5 Disclosure of requested records. 

(a) The Privacy Officer shall 
ordinarily respond to a request for 
access to records or an accounting of 
previous disclosures within ten business 
days following receipt of a request. If 
the Privacy Officer is unable to respond 
within ten business days following 
receipt of a request, the Privacy Officer 
shall inform the requester within ten 
business days following receipt of a 
request of the reasons for delay and the 
anticipated date of response. 

(b) The Privacy Officer, in responding 
to a request for access to records, shall 
inform the requester. 

(1) Whether or not a requested record 
is maintained by the Board in a system 
of records; 

(2) Whether or not access will be 
granted; 

(3) If access is granted, of a 
reasonable time, place, and procedure 
for providing access to and copies of the 
requested records; 

(4) Of any fees that may be required 
pursuant to § 1503.11; 

(5) Of any additional information that 
may be required as a condition of 
granting access; and 

(6) If access to a record is denied, the 
reason or reasons for denial and the 
procedures for obtaining a review of 
such denial. 

(c) The requester of records may be 
accompanied in the inspection and 
discussion of such records by a person 
chosen by the requester, provided that 
the requester submits a written and 
signed statement authorizing the 
presence of such person during such 
inspection and discussion. 

11503.6 Spactal procedure: M«dlcaJ 
records. 

Medical records requested pursuant to 
S 1503.4 will be disclosed to the 
requester unless the disclosure of such 
records directly to the requester, in the 
Judgment of the Privacy Officer, could 
have an adverse effect upon the 
requester. In such case, such information 
will be forwarded to a licensed 
physician named by the requester. 

§ 1503.7 Requests for amendment of 
records. 

(a) An individual or his or her 
guardian may request amendment or 
correction of records pertaining to such 
individual in accordance with the 
requirements of this section. Such 


request shall be in writing and shall be 
submitted to the Privacy Officer. 
Oversight Board, 1777 F Street, NW., 
Washington. OC 20232, by mail, or in 
person on a business day between 9 
a.m. and 5 p.m. The written request and 
the envelope (if the request is mailed) 
shall be clearly marked “Privacy Act 
Record Amendment." 

(b) Each request shall be dated and 
signed and shall: 

(1) Identify the system of records 
containing the record for which 
amendment or correction is requested; 

(2) Specify the record requested to be 
amended or corrected; 

(3) Specify requested additions and 
deletions; 

(4) State the reasons for each 
requested amendment or correction, 
with appropriate supporting information 
or documentation; and 

(5) Identify the requester, referring 
specifically to any previous written 
request for access submitted pursuant to 
§ 1503.4 or providing the documentation 
concerning the individual and his or her 
guardian required by S 1503.4(b). 

(c) An individual who appears in 
person at the offices of the Board to 
submit a written request for amendment 
or correction of his or her records shall 
present two forms of identification such 
as a driver’s license, birth certificate, or 
employment identification card, 
sufficient to establish his or her identity. 

(d) The Privacy Officer may require 
additional evidence of the identity or 
authority of the requester. 

(e) This section does not authorize or 
permit collateral attack upon the results 
or findings of a previous judicial or 
administrative proceeding. 

S 1503.8 Board review of requests for 
amendment of records. 

(a) The Privacy Oficer shall 
acknowledge in writing the receipt of a 
request made pursuant to § 1503.7 
within ten business days of such receipt. 
Such acknowledgement may include a 
request for additional information 
necessary for a decision concerning the 
requested amendment of a record. 

(b) The Privacy Officer shall promptly 
review each request made pursuant to 

S 1503.7 in light of relevant criteria of 
the Privacy Act, including, but not 
limited to. 5 U.S.C. 552a(e) (1) and (5). 

(c) Upon completion of such review, 
the Privacy Oficer shall direct 
amendment of the record as requested, 
giving notice of such action to the 
requester, or immediately notify the 
requester that the request for 
amendment of a record is denied. If an 
accounting of disclosures of such record 
has been made pursuant to 5 U.S.C. 
552(a)(c), any person or agency listed in 


such accounting shall be informed of 
any amendment. 

(d) If a request made pursuant to 
i 1503.7 is denied in whole or in part, 
the Privacy Officer shall inform the 
requester of the reasons for such denial, 
the procedures for obtaining a review of 
such denial, and the name and business 
address of the Vice President. 

S 1503.9 Appeal of initial adverse 
determinations on access or amendment 

(a) A requester may appeal the denial 
of a request made pursuant to $ 1503.4 
or i 1503.7 in accordance with the 
provisions of this section. 

(b) An appeal shall be submitted in 
writing to the Secretary, Oversight 
Board, 1777 F Street, NW.. Washington. 
DC 20232, within 60 days following 
issuance of notice of a denial. The 
written appeal and the envelope in 
which it is mailed shall be clearly 
marked "Privacy Act Appeal." The 
written appeal shall be dated and signed 
and shall; 

(1) State clearly in summary form the 
request that was denied, attaching a 
copy of the Privacy Officer’s notice of 
denial or giving the date of such notice; 
and 

(2) Set forth the reasons why the 
requester believes that access to a 
record should be granted or a record 
should be amended. 

(c) The Vice President shall complete 
review of an appeal and, %vith the advice 
of the General Counsel to the Board, 
make a final determination within 30 
business days following the date on 
which review is requested unless, for 
good cause shown, the President of the 
Board extends such period. A requester 
shall be promptly notified of an 
extension of die review period and the 
reasons therefor. The Vice President 
shall promptly give notice to the 
requester of the detemination to grant 
access to a record, to amend a record as 
requested, or to affirm an initial adverse 
determination. 

(d) If on appeal a request for access to 
a record made pursuant to § 1503.4 is 
granted, the Vice President’s notice shall 
provide the information described in 

S 1503.6(b) (3) and (4). If the initial 
denial of such request is affirmed, the 
Vice President’s notice shall include a 
statement of the reasons for such 
determination and advise the requester 
of the provisions of the Privacy Act 
concerning judicial review of such 
determination, as set forth in 5 U.S.C. 
552a(g). 

(e) (1) If on appeal a request for 
amendment of a record made pursuant 
to 9 1503.7 is granted, the Vice President 
shall direct amendment of the record as 
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requested, and the Vice President's 
notice shall so inform the requester. If 
an accounting of disclosures of the 
record has been made pursuant to 5 
U.S.C. 552a(c). any person or agency 
listed in the accounting shall be 
informed of the amendment. 

(2) If the initial adverse determination 
of a request pursuant to § 1503.7 is 
affirmed, the Vice President's notice 
shall: 

(i) Confirm, amplify, or modify the 
statement of reasons given by the 
Privacy Officer for denial of the 
request; 

(ii) Advise the requester of the rights 
to file with the Board a concise 
statement of the requester's reasons for 
disagreeing with the determination not 
to amend a record in accordance with 
the request, as provided by 5 U.S.C. 
552a(d)(3): and 

(iii) Advise the requester of the 
provisions of the Privacy Act concerning 
judicial review of the determination, as 
set forth in 5 U.S.C. 552a(g). 

(f) If a requester seeking amendment 
of a record ("disputed record") files a 
concise statement of disagreement 
pursuant to 5 U.S.C. 552a(d)(3) and 
paragraph (e)(2)(ii) of this section, a 
copy of such statement shall be 
provided by the Board to any person or 
agency to whom the disputed record is 
disclosed subsequent to the filing of the 
requester's concise statement of 
disagreement. If an accounting of 
previous disclosures of such disputed 
record has been made pursuant to 5 
U.S.C 552a(c), a notation of the 
disagreement shall be provided by the 
Board to any person or agency listed in 
such accounting. If deemed appropriate 
by the President of the Board, a concise 
statement of the Board's reasons for not 
amending the disputed record shall also 
be provided to any person or agency to 
whom the disputed record is disclosed 
subsequent to the filing of the 
requester’s concise statement of 
disagreement. 

§ 1503.10 Disdoture of a record to a 
person other than the individual to whom it 
pertains. 

(a) Except as provided in paragraph 

(b) of this section, the Board shall not 
disclose by any means of 
communication any record contained in 
a system of records to any person or 
agency except with the prior written 
consent of the individual to whom the 
record pertains or of his or her guardian. 

(b) The restrictions on disclosure in 
paragraph (a) of this section do not 
apply to disclosure: 

(1) To those officers and employees of 
the Board who have a need for the 


record in the performance of their 
duties; 

(2) Required under the Freedom of 
Information Act, 5 U.S.C. 552; 

(3) For a routine use; 

(4) To the Bureau of the Census for 
purposes of planning or carrying out a 
census or survey or related activity 
pursuant to the provisions of title 13. 
United States Code; 

(5) To a recipient who has provided 
the Board with advance adequate 
written assurance that the record will be 
used solely as a statistical research or 
reporting record, the record to be 
transferred in a form that is not 
individually identifiable; 

(6) To the National Archives and 
Records Administration as a record 
which has sufficient historical or other 
value to warrant its continued 
preservation by the United States 
Government, or for evaluation by the 
Archivist of the United States or the 
designee of the Archivist to determine 
whether the record has such value; 

(7) To another agency or to an 
instrumentality of any governmental 
jurisdiction within or under the control 
of the United States for a civil or 
criminal law enforcement activity if the 
activity is authorized by law. and if the 
head of the agency or instrumentality 
has made a written request to the Board 
specifying the particular portion desired 
and the law enforcement activity for 
which the record is sought; 

(8) To a person pursuant to a showing 
of compelling circumstances affecting 
the health or safety of an individual if, 
upon such disclosure, notification is 
transmitted to the last known address of 
such individual; 

(9) To either House of Congress, or, to 
the extent of matter within its 
jurisdiction, any committee or 
subcommittee thereof, any joint 
committee of Congress, or subcommittee 
of any joint committee; 

(10) To the Comptroller General, or 
any of his authorized representatives, in 
the course of the performance of the 
duties of the General Accounting Office: 

(11) Pursuant to the order of a court of 
competent jurisdiction; or 

(12) To a consumer reporting agency 
in accordance with 31 U.S.C. 3711(f). 

§1503.11 Feea. 

(a) Records disclosed to requesters 
pursuant to the Privacy Act and this part 
shall be duplicated at a cost of $0.10 per 
page, except as follows: 

(1) If the Privacy Officer determines 
that access to a record may be provided 
only by furnishing a copy of the record, 
no fee will be charged for the first copy 
of the record or any portion thereof; 


(2) If duplication fees do not exceed $2 
for one request, the fees will be waived; 
and 

(3) If the Privacy Officer determines it 
to be in the public interest, the Privacy 
Officer may waive any duplication fees. 

(b) Requesters will not be charged for 
search or review of a record. 

(c) If it is anticipated that duplication 
fees will exceed the requester shall 
be notified promptly, and processing of 
the request shall be suspended until an 
agreement to pay the requested fees has 
been provided by the requester. 

§1503.12 Exception. 

Nothing in this part shall allow access 
to any information compiled in 
reasonable anticipation of a civil action 
or proceeding. 

Peter H. Monroe, 

President. 

(FR Doc. 92-13906 Filed 6-11-92; 8:45 am) 
BILUNO CODE 2222>01 


FEDERAL TRADE COMMISSION 

16 CFR Parts 19, 23, and 245 

Request for Comments Concerning 
the Guides for the Jewelry Industry, 
the Guides for the Watch Industry and 
the Guides for the Metallic Watch Band 
Industry 

AGENCY; Federal Trade Commission. 
action: Request for public comment. 

summary: The Commission is 
requesting public comment on proposed 
revisions to the Commission's Guides 
for the Jewelry Industry, 16 CFR part 23, 
the Commission's Guides for the Watch 
Industry, 16 CFR part 245, and the 
Commission's Guides for the Metallic 
Watch Band Industry, 16 CFR part 19. 
The Jewelers Vigilance Committee, Inc., 
a jewelry industy trade association, has 
proposed the revisions in a petition to 
the Commission. 

In addition, as part of the 
Commission's oversight responsibilities 
in reviewing rules and guides, the 
Commission has determined to ask 
questions about the costs and benefits 
of these guides and their regulatory and 
economic impact. These questions will 
assist the Commission in identifying 
rules and guides that warrant 
modification or rescission. 

DATES: Written comments will be 
accepted until August 26,1992. 
ADDRESSES: Comments should be 
directed to: Secretary, Federal Trade 
Commission, Washington. DC 20580. 
Copies of the petition, the current guides 
and a document comparing the two are 












Federal Regbter / Vol. 67. No. 114 / Friday. June 12. 1992 / Proposed Roles 


24999 


on the public record and can be viewed 
in or obtained from the Public Reference 
Section, room 130, Federal Trade 
Commission, 6th and Pennsylvania 
Avenue, NW., Washington. DC 20580. 
FOR FURTHER INFORMATION CONTACT: 
Susanne S. Patch, Attorney, Federal 
Trade Commission, room S-4631,601 
Pennsylvania Ave., NW.. Washington 
DC 2058a Telephone: 202/326-2981. 
SUPPLEMENTARY INFORMATION: 

1. Background 

The Jewelers Vigilance Committee, 

Inc. (JVC), a voluntary, non-profit 
association formed to advance ethical 
practices in the jewelry industry, has 
petitioned the Federal Trade 
Commission to revise the Guides for the 
Jewelry Industry, 16 CFR part 23 (1992), 
and other related guides. The Guides 
were last substantively revised in 1959. 
Before the Commission determines 
whether the Guides should be revised 
and, if so, what revisions should be 
made, it seeks comment from all 
interested persons. 

The JVC petition is a 71-page 
document comprised of several letters 
from JVC ofricials, an introductory 
statement and the text of the Jewelry 
Guides, as the JVC proposes that they 
appear in the Code of Federal 
Regulations.^ The JVC petition proposes 
incorporation of the Commission's 
Guides for the Metallic Watch Band 
Industry. 16 CFR part 19 (1992), and the 
Guides for the Watch Industry. 16 CFR 
part 245 (1992), with the Guides for the 
Jewelry Industry.* * The petition further 


* This document is on the public record and 
available for inspection. Copies also may be 
requested from Commission staff, in addition, staff 
has prepared a document showing how the current 
guides would be changed by the JVC proposal. 
Deletions are identified by strike-throughs. This 
document cannot be reproduced in the Federal 
Register, but it is on the public record and copies 
are available upon request. 

The major areas of revisions proposed by the JVC 
are discussed briefly in this announcement. In some 
placet. HKMt notably in | 23.5, staff has partly 
restructured the JVC proposals, but has made no 
substantive changes. Many of the proposed 
revisions are the subject of a speciric request for 
comment. See Part II. A few questions p^ain to 
issues of interest to 8ta6 that were not raised by the 
JVC Interested persons are encouraged to obtain 
either or both dw petition and the comparison 
document to review all the proposed revisions. 
Comment on any or all proposed revisions, whether 
or not there is a specific request for comment, is 
encouraged. 

* The JVC proposes omitting current Welch 
Guides 11 thi^^ 15. These are guides covering 
areas that were deleted from the Guides for the 
Jewelry Industry in 1P78 when the Jewelry Guides 
(but not the Watch Guides! were being reviewed. 
The titles of the omitted guides are: **Deceptive 
Pricing**: ‘'Commercial Bribery**: Coercing Purchase 
of One Product as a Pre-requisite to the Purchase of 
Other Products**: **Misrepresentation of the 
Character and Size of Business. Extent of Teeting. 


propodet that the text of Ove voluntary 
product standards formerly 
administered by the Bureau of 
Standards of the U.S. Department of 
Commerce (now the National institute of 
Standards and Technology) be 
incorporated into the Jewelry Guides. 
These standards are at present only 
referred to in the Guides.* 

The proposed revisions fall into seven 
categories, as follows: Jewelry industry 
products in general; precious metals and 
pewter, diamonds, genuine and 
imitation; pearls, genuine, cultured and 
imitation; gemstones, genuine, synthetic 
and imitation; watches and permanently 
attached watch bands; and detachable 
metal watch bands. The current guides 
set out industry standards for many of 
these products. The JVC projposal adds 
guides concerning standards for 
products not currently covered, such as 
"verroeil," “pewter" and “platinum 
filled." 

The petition describes new methods 
of gem treatment or “enhancement" and 
proposes that these treatments ( 
concealing flaws and cleavage cracks in 
diamonds), be disclosed to the 
purchaser. 

Most proposed changes are addressed 
in the “Request for Comment" part of 
this notice. Other changes are proposed 
in the following subject areas: 
Misrepresentation of the character or 
identity of business, parts of jewelry 
that are exempt frtim quality-marking 
requirements, application of trademarics 
to quality-marked platinum, and 
prohibition of the term “blue-white" as 
descriptive of diamond color. 

The Commission is interested in 
comments on any or all of the proposed 
revisions and the other issues posed by 
the Commission. Specific questions 
appear below, €md where appropriate, 
the question is accompanied by a 
citation to the pertinent part of the 
guides. The Commission also advises 
interested members of the public that, if 
retained, in addition to any revisions 
identified in this Notice that are deemed 
appropriate, the legal discussion in the 
guides will be updated to reflect the 
Commission's current practices.** 


etc.’*: *‘Guarante€8. Warranties, etc.’*: and “Use of 
the Word 'Free*.** *13118 material la covered in other 
FTC guides of general application. 

’ The specific standards are: PS S7»76. Marking of 
Cold ruled and Rolled Gold Plate Articles Other 
Than Watch Cases; PS 68-78. Marking of Articles 
Made of Silver in Combination with Cold: PS 6S-78. 
Marking of Articles Made Wholly or in Part of 
Platinum: PS 70-76, Marking of ArikUea made of 
Karat Gold: and PS 71-76, Marking of Jewelry and 
Novelties of Silver. 

* For example, the references to “it is an unfair 
trade practice** would be deleted and other 

pertinent language revised to conform to the 
deception standard foemuiatioo as expressed in the 


Followiiig each request for comment 
there appears, where appropriate, a 
citation to the pertinent part of the 
guides. 

n. Request for Comment 

1 . Have the current guides had a 
significant economic impact (costs or 
benefits) on entitles subject to their 
requirements? 

2 . Is there a continuing need for the 
guides? 

3. What burdens does compliance 
with the guides place on entities subject 
to their requirements? 

4. What changes should be made to 
the guides to minimize the economic 
effect on such entities? 

5. Do the guides overlap or conflict 
with other federal, state, or local 
government laws or regulations? 

6 . Has technology or have economic 
changes since the guides were issued 
had an effect on the guides? Please 
specify. 

7. The JVC petition proposes stating 
that, if an industry product is described 
as “certified," a certificate be available 
to the purchaser that discloses the name 
of the certifier and the matters and 
qualities certified. Should the guides 
include such a provision? If so, why? If 
not, why not? If gemstones are among 
the items certified, should the guides 
also require such a certificate to disclose 
the degree of subjectivity present in 
diamond and colored stone grading and 
valuing? Section 23.1(c). 

8 . Should the guides, as the JVC 
proposes in { 23.1 (d) through (f), 
require, in the sale of gemstones as 
investments, the disclosure that 
appreciation or profit cannot be assured, 
that no organized market exists for 
resale of these gemstones by private 
owners, and that the seller is in 
compliance with all applicable laws and 
regulations governing securities dealers? 
Should the use of su^ terms as 
"investment gem," “investment grade," 
or “investment quality" to imply a 
quality superior to that of gemstones 
marketed for use in jeweliy be 
prohibited? Should limiting a 
purchaser’s ability to examine any 
industry product by delivering the 
product in a sealed container under a 
warranty that becomes void if the seal is 
broken 1^ prohibited? Can the 
Commission ex{)ect voluntary 
compliance with such requirements? 

9. Should the guides be expanded to 
include appraisals of jewelry in addition 
to sales and ofrers to sell jewelry? 


Commission’s 1963 Statement on Deception. See 
appendix to Oiffdale Aseodates, 103 F.T.C lia 174 
(1964). 
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10. Should standards for the gold or 
silver content of pens, pencils and 
optical products be the same as current 
standards for jewelry, as described in 
proposed § 23.5 C(l) and proposed 

§ 23.6. Section I(b)7 Should a standard 
for these products be included at all in 
the guides? 

11. *'Gold plate'* historically is a 
general term covering all gold plate, 
however applied. The trade appears to 
use the term as descriptive of gold 
electroplate only. The current guides, 
however, in S 23.5(b)(4). limit its use to 
mechanically plated gold. Please 
comment on how gold plate should be 
defined in the guides. 

12. Are there newer methods of 
plating gold that should be included in 
the guides? If so. describe those methods 
and how they should be addressed in 
the guides. 

13. Should the guides amend the 
standard for gold-filled jewelry to 
prohibit the insertion of nickel between 
the gold-filled item and the surface 
coating of gold electroplate, as the JVC 
proposes in { 23.5C(2). Footnote 2? 

Would it be acceptable to permit the 
insertion of nickel so long as the 
lessened durability of such an item is 
disclosed? If so. what type of disclosure 
should be made and in what manner? 

14. Is the proposed standard of a 
plating of 120 millionths of an inch of 
fine gold, or its equivalent, over sterling 
appropriate for “vermeil.** described in 
§ 23.5D? 

15. The term, “substantial thickness.** 
as applied to silver plate in the Note to 
§ 23.6(e) is defined as “durable.** Should 
the thickness of the coating be defined 
in numerical terms? 

16. The proposed guides reduce the 
minimum amount of platinum in articles 
(without solder) marked “platinum** 
from 985 parts in a thousand to 950 
parts. Is the proposed minimum, as 
specified in § 23.7 B and C. appropriate? 
If so, why? If not, why not? 

17. Should a standard be established 
for a product described variously as 
**platinum-filled.** “platinum overlay" or 
**platinum clad?** If so. is the standard 
proposed in $ 23.7D. that the platinum 
plating constitute at least V^oth of the 
weight of the entire article, appropriate? 

18. What is the industry standard for 
solder-filled platinum chain? Is the 
standard of 850 parts per thousand pure 
platinum, as proposed in S 23.7E, an 
appropriate standard? Should the 
Guides state that marking the platinum 
content on an item without disclosing 
the name or U.S.-registered trademark of 
the company responsible for the 
accuracy of the mark is deceptive? 

19. Should the guides include a 
standard for pewter? If so, is the 


standard (any alloy consisting of at least 
900 parts per thousand Grade A Tin) 
proposed in 9 23.7A appropriate? 

20. Should the guides prohibit the term 
“perfect** as a synonym for **flawless** in 
describing diamonds? Proposed 

9 23.10(1) limits this use of perfect but 
does not prohibit it. 

21. Should the use of “points’* to 
describe diamond weights be limited to 
oral representations as proposed in 

9 23.16? If so, why? If not. why not? 

22. Should the guide require items 
containing one or more diamonds to be 
marked with the minimum weight of the 
diamond or diamonds as described in 

9 23.16 (f) and (g)? 

23. Should the guides, as set out in 
9 23.20(a). prohibit the use of the term 
“gemstone** as descriptive of snythetic 
or imitation products? If so. why? 

24. In addition to disclosing gemstone 
enhancement (see 9 23.20(c)), should 
sellers be required to disclose to 
consumers in writing any special care 
requirements? If so, should specific 
disclosures be identified in the guides? 
Also, should the method of disclosure be 
specified? 

25. Should the term “semi-precious** 
be prohibited in conjunction with 
gemstones, as proposed in 9 23.23(b)? 

26. Should foreign words or phrases 
like “faux** be added to the list of terms 
in 9 23.24(b) that are not to be used to 
describe industry products? 

27. Is the proposed standard of % of 
1.000th of an inch of lOK gold or better 
over a base of sterling silver for 
“vermeil** watchcases appropriate? See 
9 23.25C(1). 

28. Comment is invited on the 
porposal in 9 23.31 that any person who 
alters the name or any other feature of a 
brand name watch or opens a “water 
resistant** watch without authorization 
invalidates the warranty and must so 
inform the purchaser. 

29. Should the metallic composition of 
all parts of watchcases be marked on 
the watchcase back as described in 

9 23.25? 

30. Should the current definitions and 
tests for protective features of 
watchcases [e.g„ water resistance, 
shock resistance) as described in 9 245.5 
be retained? 

31. Should the Commission's Guides 
for the Metallic Watch Band Industry. 16 
CFR part 19 (1991), and Guides for the 
Watdi Industry. 16 CFR part 245 (1991), 
be consolidated into the Guides for the 
Jewelery Industry? 

32. Are there any provisions setting 
forth particular requirements that do not 
accurately and fairly reflect the 
accepted customs, practices and 
patterns of dealing prevalent in the 
industry, including the terminology and 


nomenclature customarily used in the 
course of trade? If so, please identify 
these provisions and describe the extent 
and effects of such differences in 
requirements. 

33. Would any of the proposed 
changes to the guides result in: a 
lessening of competition among different 
segments of the industry, barriers to 
entering the industry, or increased 
prices to consumers? 

34. Should the petition to revise be 
rejected and the current guides retained? 

Authority: 15 U.S.C. 41-58. 

List of Subjects in 16 CFR Parts 19.23. 
and 245 

Advertising, Labeling, Trade 
practices. Watches. Watch Bands and 
jewelry. 

By direction of the Commission. 

Donald S. Clark. 

Secretary. 

IFR Doc. 92-13902 Filed 6-11-92; 8:45 am] 
BILLIMG CODE 6750-01-11 


DEPARTMENT OF TRANSPORTATION 
Coast Guard 
33 CFR Part 117 
[CGD6-9(M)43] 

Drawbridge Operation Regulations; 
Atlantic Intracoastal Waterway, 
Elizabeth River, Southern Branch, 
Chesapeake, VA 

agency; Coast Guard. DOT. 

action: Supplemental Notice of 
Proposed Rulemaking. 

summary: The Coast Guard is issuing a 
revised proposed rule for the operation 
of the Jordan drawbridge across the 
Atlantic Intracoastal Waterway, 
Southern Branch of the Elisabeth River, 
mile 2.8, in Chesapeake. Virginia. This 
change would allow commercial vessels 
carrying liquefied flammable gas or 
other harmful substances identified by 
commercial users of this waterway 
passage through the bridge at any time. 
Hiis revised proposed rule also includes 
a provision that allows heavily laden 
cargo vessels, including tugs with tows, 
passage through the bridge during rush 
hours provided a 2-hour advance notice 
is given to the Jordan Bridge Office. This 
proposal is intended to provide for the 
safety of the public while providing 
regularly scheduled drawbridge 
openings. 

DATES: Comments must be received on 
July 27.1992. 
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addresses: Comments should be 
mailed to Commander (ob). Fifth Coast 
Guard District. 431 Crawford Street. 
Portsmouth, Virginia 23704-5004. The 
comments received will be available for 
inspection and copying at room 507 at 
the above address between 8 a.m. and 4 
p.m., Monday through Friday, except 
Federal holidays. 

FOR FURTHER INFORMATION CONTACT: 

Ann B. Deaton. Bridge Administrator. 
Fifth Coast Guard District, at (804) 398- 
6222. 

SUPPtEMENTARY INFORMATION: 

Drafting Information 

The drafters of this notice are Linda L 
Gilliam, Project Officer, and LT Monica 
L. Lombardi. Project Attorney. Fifth 
Coast Guard District. 

Regulatory History 

The original proposal was published 
on July 27.1990. In the Federd Register 
(55 FR 30723). It would have closed the 
Jordan Bridge to all vessels during 
morning and evening rush hours. 

Monday through Friday, except Federal 
holidays, from 6:30 a.m. to 7:30 a.m. and 
from 3:30 p.m. to 5 p.m. The Commander, 
Fifth Coast Guard District, also 
published the proposed rule as a public 
notice on August 2, 1990. Interested 
persons were given until September 10, 
1990, to submit comments. The comment 
period for the public notice also ended 
September 10,1990. Based on comments 
received, a public notice was issued on 
August 23, 1990. extending the comment 
period to October 10.199a 

Discussion of Comments 

As a result of the proposed rule and 
the public notice, comments were 
received from the maritime community 
and the motoring public. The motorists 
were all in favor of the proposed 
restrictions during peak traffic hours 
since elimination of draw openings 
during these hours would help reduce 
traffic disruption, delays, congestion and 
minor accidents. The commercial marine 
industry were opposed to restricting 
openings of the drawbridge to them 
based on economic impact concerns, 
safety and deep-draft vessel navigation 
requirements. The C^ast Guard Marine 
Safety Office. Hampton Roads, 
commented in their memorandum dated 
October 9. 199a that liquefied 
flammable gas carriers should be 
allowed passage through the Jordan 
Bridge any time with no restrictions due 
to the need for establishing safety zones 
and the risk and hazard involved in 
transporting a loaded liquefied 
flammable gas vessel. 


As a result of these comments, a 
revised Proposed Rule was published in 
the Federal Register (56 FR 34046) on 
July 25.1991. and the Commander, Fifth 
Coast Guard District, published the 
supplemental proposed rule as a public 
notice on July 31,1991. The revised 
proposal included the original proposal 
with additional provisions which 
allowed commercial vessels with a draft 
of 22 feet or greater access through the 
bridge during morning and evening rush 
hours, provided they gave a 6-hour 
advance notice of their arrival, and 
liquefied flammable gas carriers access 
through the bridge any time with no 
restrictions. The decision to allow deep 
draft vessels access through the Jordan 
Bridge during peak traffic hours was 
based on these vessels requiring high 
tide to transit upstream from the bridge 
to commercial marine terminals where 
the channel depths are reduced to as 
little as 27 feet. Due to the hazards 
involved in shipping liqueBed flammable 
gas, it was decided to allow liquefied 
flammable gas vessels unrestricted 
access through the bridge any time of 
the day. The comment period for the 
public notice and the proposed rule 
ended September 9,1991. A supplement 
to the public notice was issued on 
September 5,1991, extending the 
comment period to October 9,1991. to 
allow the maritime Industry more time 
to submit their comments. 

Additional comments were received 
during the last comment period, and 
have been thoroughly considered by the 
Coast Guard. Specifically, comments 
from the motoring public remained the 
same; however, the maritime industry 
expressed further concern over the 
safety factor of transporting any harmful 
substance through this bridge and 
requested that the type of ships and 
harmful substances by extended to 
include all flammable products. Also, 
they requested that the 6-hour advance 
notice requirement for other commercial 
vessels be relaxed to 2 hours and 
include heavily laden cargo vessels, 
including tugs with tows. 

Discussion of Proposed Rule 

The International Federation of 
Professional and Technical Engineers, 
Local No. 10, requested that the 
regulations for this drawbridge be 
amended to eliminate all bridge 
openings during morning and evening 
peak highway trafhc hours to help 
reduce highway traffic congestion, but 
remain open on signal during the rest of 
the time. 

Currently, only pleasure boats are 
restricted from requesting bridge 
openings during morning and evening 
rush hours. The original notice of 


proposed rulemaking would have closed 
the Jordan Bridge to commercial, 
recreational, and public vessels of the 
United States on Monday through 
Friday, except Federal holidays, from 
6:30 a.m. to 7:30 a.m. and from 3:30 p.m. 
to 5 p.m. A provision that would allow 
the draw to open on signal at all times 
for vessels in distress was made a part 
of the proposal. This revision to the 
proposed rule exempts heavily laden 
cargo vessels, including tugs with tows, 
from the weekday morning and evening 
rush hour restrictions provided 2 hours 
advance notice is given to the Jordan 
Bridge Office. Commercial vessels 
transporting any flammable product 
(e.g., residual fuel, distillate fuel or 
gasoline) or other harmful substances 
(e.g.. styrene monomer (white liquid 
used in processing plastic), phenol and 
petroleum products) as well as vessels 
in distress and public vessels of the 
United States will be able to pass 
through the bridge any time. This 
proposed change closes the drawbridge 
to recreational vessels, and other 
commercial vessels that do not fall 
under the above categories from 6:30 
a.m. to 7:30 a.m. and from 3:30 p.m. to 5 
p.m., Monday through Friday, except 
Federal holidays. The rest of the time, 
the draw will open on signal. Imposing 
the 2-hour advance notice for certain 
vessels will provide motorists with an 
opportunity to learn about scheduled 
bridge openings for these vessels by 
radio broadcasts and any other means 
established by the bridge owner. 

In developing the proposal, the Coast 
Guard considered aU these views. 
However, the decision to exempt certain 
vessels from rush hour restrictions is 
based on the need to maintain safety 
along the Southern Branch of the 
Elizabeth River. This waterway is a 
busy thoroughfare for both recreational 
craft and marine traffic transporting fuel 
oil gasoline, liquid natural gas, 
chemicals and other types of harmful 
cargoes. Restricting all commercial 
vessels during rush hours would force 
many different sizes and types of 
vessels to hold in the vicinity of the 
bridge. This would increase the chance 
of collision or allision, especially during 
periods of high winds, fog. rain or tidal 
fluctuations. The risk of damage to 
property or to the environment is a 
major concern and will be greatly 
reduced by permitting hazardous 
commercial traffic to pass during rush 
hours. 

Request for Comment 

Public comments are requested on the 
liquefied flammable gas carrier and 
harmful substance carrier exemption. 








25002 


Federal Register / Vol. 57. No. 114 / Friday, June 12. 1992 / Proposed Rules 


and the 2-hour advance notice 
requirement for heavily laden cargo 
vessels, including tugs with tows, to 
ensure that this proposal is both 
reasonable and workable. Persons 
submitting comments should include 
their name and address, identify the 
bridge and give reasons for their 
comments. Persons desiring 
acknowledgment that their comments 
have been received should enclose a 
stamped, self-addressed postcard or 
envelope. The Commander, Fifth Coast 
Guard District, will evaluate all 
communications received and determine 
a final course of action on this 
supplemental proposal. This rule may be 
changed based on comments received. 

Regulatory Evaluation 

These proposed regulations are 
considered to be non-major under 
Executive Order 12291 and 
nonsignificant under the Department of 
Transportation regulatory policies and 
procedures (44 FR 11034; February 26, 
1979). The economic impact of the 
proposed regulation on commercial 
navigation or on any industries that 
depend on waterborne transportation 
should be minimal. Since the economic 
impact of this proposal is expected to be 
minimal, the Coast Guard certifies that, 
if adopted, it will not have a significant 
economic impact on a substantial 
number of small entities. 

Small Entities 

Under the Regulatory Flexibility Act 
(5 U.S.C. 601 et seq.), the U.S. Coast 
Guard must consider whether proposed 
rules will have a significant economic 
impact on a substantial number of small 
entities. "Small entities*' include 
independently owned and operated 
small businesses that are not dominant 
in their field and that otherwise qualify 
as "small business concerns" under 
section 3 of the Small Business Act (15 
U.S.C. 632). The Coast Guard will accept 
comments on the economic impact on 
small entities, in connection with the 
proposal for permanent regulations, and 
consider them at that time. 

Federalism 

This notice has been analyzed in 
accordance with the principles and 
criteria contained in Executive Order 
12612. and it has been determined that 
the proposed rule will not raise 
sufficient federalism implications to 
warrant the preparation of a Federalism 
Assessment. 

Environment 

This rulemaking has been thoroughly 
reviewed by the Coast Guard and it has 
been determined to be categorically 


excluded from further environmental 
documentation in accordance with 
section 2.B.2.g.(5) of Commandant 
Instruction M16475.1B. A Categorical 
Exclusion Determination statement has 
been prepared and placed in the 
rulemaking docket. 

List of Subjects in 33 CFR Part 117 
Bridges. 

Regulations 

In consideration of the foregoing, the 
Coast Guard proposes to amend part 117 
of title 33. Code of Federal Regulations 
to read as follows: 

PART 117—DRAWBRIDGE 
OPERATION REGULATIONS 

1. The authority citation for part 117 
continues to read as follows: 

Authority: 33 U.S.C. 499: 49 CFR 1.46; 
33 CFR 1.05-l(g). 

2. In section 117.997. paragraph (a) is 
revised to read as follows: 

§117.997 Atlantic Intracoastal Waterway, 
South Branch of the Elizabeth River to the 
Albermarle and Chesapeake Canal. 

(a) The draw of the Jordan (S337) 
bridge, mile 2.8, in Chesapeake: 

(1) Shall open on signal at any time for 
public vessels of the United States, 
vessels in distress and commercial 
vessels carrying liqueHed flammable gas 
or other harmful substances. 

2. From 6:30 a.m. to 7:30 a.m. and from 
3:30 p.m. to 5 p.m.. Monday through 
Friday, except Federal holidays: 

(i) Need not open for the passage of 
pleasure craft or commercial vessels 
that do not qualify under subparagraph 
(ii) of this section. 

(ii) Need not open for heavily laden 
cargo vessels, including tugs with tows, 
unless 2 hours advance notice has been 
given to the Jordan Bridge Office at (804) 
545-4695. 

(3) Shall open on signal at all other 
times. 

***** 

Dated: May 28.1992. 

W.T. Leland. 

Rear Admiral, U.S. Coast Guard Commander. 
Fifth Coast Guard District. 

|FR Doc. 92-13856 Filed 6-11-92: 8:45 am) 
BILLING CODE 4910-U-M 


33 CFR Part 117 
[CGD13 92-05] 

Drawbridge Operations Regulation; 
Lake Washington, Washington 

agency: Coast Guard. DOT 
ACTION: Proposed temporary rule. 


summary: At the request of the 
Washington State Department of 
Transportation (WADOT). the Coast 
Guard is considering a temporary 
change to the regulations governing the 
Evergreen Point Bridge (SR-520) across 
Lake Washington between Seattle and 
Bellevue. Washington. The temporary 
regulation would be in effect through 
summer of 1993. This change would 
insure safe operation of the drawspan 
while malfunctions of the operating 
mechanism are being diagnosed and 
repaired. This action should provide for 
the reasonable needs of navigation by 
allowing the bridge owner to provide 
limited opening for navigation during 
period of reduced vehicular traffic. Also, 
it should provide the time needed to 
return the draw to the closed position 
before the next period of peak vehicular 
traffic. 

DATES: Comments must be received on 
or before July 13.1992, 

ADDRESSES: Comments should be 
mailed to Commander (oan). Thirteenth 
Coast Guard District. 915 Second 
Avenue. Seattle. Washington 98174- 
1067. The comments and other materials 
referenced in this notice will be 
available for inspection and copying at 
915 Second Avenue, room 3410. Normal 
office hours are between 7:45 a.m. and 
4:15 p.m.. Monday through Friday, 
except holidays. Comments may also be 
hand-delivered to this address. 

FOR FURTHER INFORMATION CONTACT: 

John E. Mikesell. Chief. Bridge Section, 
Aids to Navigation and Waterways 
Management Branch. (Telephone: (206) 
553-5864). 

SUPPLEMENTARY INFORMATION*. 

Interested persons are invited to 
participate in this proposed rulemaking 
by submitting written views, comments, 
data, or arguments. Persons submitting 
comments should include their names 
and addresses, identify the bridge, and 
give reasons for concurrence with, or 
any recommended changes in, the 
proposal. Persons desiring 
acknowledgment that their comments 
have been received should enclose a 
stamped, self-addressed postcard or 
envelope. 

The Commander. Thirteenth Coast 
Guard District, will evaluate all 
communications received and determine 
a course of final action on this proposal. 
The proposed regulations may be 
changed in light of comments received. 

Drafting Information: 

The drafters of this notice are: John E. 
Mikesell. project officer, and Lieutenant 
Laticia J. Argenti, project attorney. 
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Discussion of the Proposed Regulations 

The op>erating mechanism for 
drawspan of the Evergreen Point Bndge 
has been plagued with serious electrical 
malfunctions. In the interest of safety, 
the Coast Guard has granted WADOT 
and emergency departure from the 
operating regulations. WADOT has now 
asked that the change in regulations be 
extended until the problem has been 
diagnosed and the necessary repairs are 
made. If approved, the temporary 
regulation would require that the draw 
of the Evergreen Point Bridge open on 
signal from 11 p.m. to 2 a.m. Sunday 
through Friday and from 11 p.m. to 5 
a.m. Friday through Sunday, if at least 
12 hours advance notice is given. This 
mode of operation would allow WADOT 
to provide limited openings for 
navigation during periods of reduced 
vehicular traffic. Also, it would provide 
the lime necessary to diagnose and 
repair any operational problems that 
might arise and to then return the draw 
to the closed position before the next 
period of peak vehicular traffic. It is ^ 
anticipated that this temporary 
regulation would be in effect through 
summer of 1993, after which time the 
present regulation would be reinstated 
or a less restrictive regulation would be 
proposed. 

Federalism Assessment and 
CertificatioQ 

This action has been analyzed in 
accordance with the principles and 
criteria contained in Executive Order 
12291, and it has been determined that 
the proposed rulemaking does not have 
sufficient federalism implications to 
warrant the preparation of a Federalism 
Assessment. 

Economic Assessment and Certification 

These proposed regulations are 
considered to be non-major under 
Executive Order 12291 on Federal 
Regulation and nonsignificant under the 
Department of Transportation regulatory 
policies and procedures (44 FR 11034; 
February 26,1979). 

The economic impact of this proposal 
is expected to be so minimal that a full 
regulatory evaluation is unnecessary. 

The Evergreen Point Bridge has average 
29.5 openings per year for vessels over 
the last five years. This level of activity 
is expected to remain fairly constant for 
the foreseeable future. Although some 
vessel operators may be inconvenienced 
during the span of temporary regulation, 
openings will still be provided on a daily 
basis. Pursuant to the Regulatory 
Flexibility Act (5 U.S.C. 601, et seq.), the 
Coast Guard certifies that, if adopted, 
the proposed regulations will not have a 


significant economic impact on a 
substantial number of small entities. 

Environmental Assessment and 
Certification 

This action has been reviewed by the 
Coast Guard and has been determined 
to be categorically excluded from further 
environmental documentation under the 
authority of 40 CFR 1507.3 and in 
accordance with paragraph 2.B.2.g.(5} of 
the NEPA Implementing f^ocedures. 
COMDTINST M16475.1B. A copy of the 
Categorical Exclusion Certification is 
available for review on the docket. 

List of Subjects in 33 CFR Part 117 
Bridges. 

Proposed Regulations 

In consideration of the foregoing, the 
Coast Guard proposes to amend part 117 
of title 33. Code of Federal Regulations 
as follows: 

PART 117—DRAWBRIDGE 
OPERATION REGULATIONS 

1. The authority citation for part 117 
continues to read as follows: 

Authority: 33 U.S.C. 499; 49 CFR 1.46; 33 
CFR 1.05-1(8). 

2. Section 117.1049 is amended by 
revising paragraphs (a) and (c) 

$117.1049 Lake Washington. 


(a) The draw shall open on signal for 
the passage of vessels from 11 p.m. to 2 
a.m. Sunday through Friday and from 11 
p.m. to 5 a.m. Friday through Sunday if 
at least 12 hours notice is given. At ail 
other times the draw need not open. 


(c) All non-seif-propelled vessels, 
rafts, and other watercraft navigating 
this waterway which require an opening 
of the draw shall be towed by a suitable 
self-propelled vessel while passing 
through the draw. 


Dated: )une 3.1992. 

). E. Vorbacb. 

Bear Admiral, U. S. Coast Guard, 
Commander, 13th Coast Guard District 
JFR Doc. 92-13060 Filed 6-11-92; 8:45 am) 
BIUJNQ COOC 4f10-14-M 


ENVIRONMENTAL PROTECTION 
AGENCY 

40 CFR Part 281 

[FRL-4142-5I 

The State of Louisiana; Proposal for 
Final Approval of State Underground 
Storage Tank Program 

AGENCY: Environmental Protection 
Agency. 

ACTION: Notice of proposal for final 
approval on application of Louisiana for 
final approval, public hearing and public 
comment period. 

SUMMARY: The State of Louisiana has 
applied for final approval of its 
underground storage tank program 
under subtitle I of the Resource 
Conservation and Recovery Act 
(RCRA). The Environmental Protection 
Agency (EPA) has reviewed Loui8iana*8 
application and proposes that 
Louisiana's underground storage tank 
(UST) program satisfies-substantially all 
of the requirements necessary to qualify 
for final approval. Thus. EPA proposes 
to grant final approval to the State to 
operate its program in lieu of the Federal 
program upon resolution of differences 
between Louisiana UST Regulations and 
the Federal UST Regulations. 

Louisiana's application for final 
approval is available for public review 
and comment and a public hearing will 
be held to solicit comments on the 
application, if requested. 
dates: a public hearing is scheduled for 
July 13,1992. Louisiana will participate 
in the public hearing held by EPA on 
this subject. All comments on 
Louisiana's final approval application 
must be received by the close of 
business on July 13,1992. 

ADDRESSES: The Agency will hold a 
public hearing at 1:30 p.m. c.8.t. in the 
Maynard Ketchum Building, room 341 
(Recital Room), 7290 Bluebonnet Street. 
Baton Rouge, Louisiana. 70810. Copies ol 
Louisiana's final approval application 
are available for inspection and copying. 
9 a.m. - 4 p.m. at the following 
addresses: Louisiana Department of 
Environmental Quality. Underground 
Storage Tank Division, 7290 Bluebonnet 
Street. Baton Rouge, Louisiana 70810, 
Phone: 504/76S-0243; U.S. EPA 
Meadquarters Library, PM 211A. 401 M 
Street. SW.. Washington. DC 20460, 
Phone: 202/382-5926; and U.S. EPA. 
Region 6, Library, 12th Floor, 1445 Ross 
Avenue, Dallas. Texas 75202, Phone: 
214/655-6444. Written comments should 
be sent to Samuel Coleman. Manager. 
Office of Underground Storage Tanks. 
U.S. EPA. Region 6. Mailcode: 6H-A. 
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1445 Ross Avenue. Dallas. Texas 75202. 
Phone: 214/655-6755. 

FOR FURTHER INFORMATION CONTACT: 
Herbert R. Sherrow. ]r.. Louisiana State 
Program Officer, Office of Underground 
Storage Tanks. U.S. EPA, Region 6. 
Mail(^e: 6H-A. 1445 Ross Avenue. 
Dallas. Texas 75202. Phone: 214/655- 
6755. 

SUPPLEMENTARY INFORMATION: 

A. Background 

Section 9004 of RCRA enables EPA to 
approve State underground storage tank 
programs to operate in the State in lieu 
of the Federal underground storage tank 
program. Program approval is granted 
by EPA if the Agency finds that the 
State program: (1) Is “no less stringent** 
than the Federal program in the 
following seven elements: corrective 
action; financial responsibility; new 
tank standards; release detection; 
release detection recordkeeping; 
reporting of releases (section 9004(b)(2), 
42 U.S.C. 6991c(b)(2)); and notification 
requirements of section 9004(a)(8). 42 
U.S.C 6991c(a)(8); and (2) provides for 
adequate enforcement of compliance 
with UST standards (section 9004(a). 42 
U.S.C. 6991c(a)). 

B. Louisiana 

On October 15.1991, Louisiana 
submitted an official application for 
final approval. Prior to its submission. 
Louisiana provided an opportunity for 
public notice and comment in the 
development of its underground storage 
tank program. This is required under 40 
CFR 281.50(b). EPA has reviewed 
Loui8iana*8 application, and has 
determined that there are apparent 
differences between Louisiana's 
regulations and federal regulations. The 
differences are in various sections of the 
Louisiana UST Regulations and involve 
minor aspects of variances; notification; 
owner/operator certification of 
installation, repair, and closure; 
specification of hazardous substances; 
and sampling procedures. 

EPA and the State of Louisiana have 
discussed these differences and the 
State has agreed, pursuant to a 
Memorandum of Agreement (MOA) 
transmitted to the State on April 2.1992. 
to amend its current regulations to 
address each instance of the differences 
noted above. The specific differences 
and Louisiana's proposed regulation 
changes are documented in the MOA. 
The MOA is available for review as a 
part of the State Program Approval 
Application. 

The State also agrees to provide 
documentation to EPA attesting to 
completion of the revisions and their 


adoption in accordance with the State's 
established rulemaking procedures. The 
State also agrees that all revisions are to 
become effective and enforceable in the 
State no later than July 20.1992. 

EPA proposes that Louisiana's 
program substantially meets all of the 
requirements necessary to qualify for 
final approval; therefore, following their 
mutual agreement on the terms and 
provisions of the MOA and the 
completion of the revisions to the 
Louisiana UST Regulations, EPA 
proposes to grant final approval to the 
State of Louisiana to operate its program 
in lieu of the Federal program. 

In accordance with section 9004 of 
RCRA. 42 U.S.C. 6991c. 40 CFR 281.50e. 
the Agency will hold a public hearing on 
its proposal at the time and place 
indicated in the ''ADDRESSES'* section of 
this notice. The public may also submit 
written comments on EPA's proposal 
until July 13.1992 Copies of Louisiana's 
application are available at the 
''ADDRESSES" indicated in this notice. 

EPA will consider all public comments 
on Its proposal received at the hearing 
or during the public comment period. 
Issues raised by those comments may be 
the basis for a decision to deny final 
approval to Louisiana. EPA expects to 
make a final decision regarding 
approval of Louisiana's program by 
September 10.1992 and will give notice 
of it in the Federal Register. Tlie notice 
will include a summary of the reasons 
for the final determination and a 
response to all major comments. 

The State of Louisiana is not 
authorized to operate the UST program 
on Indian lands and this authority will 
remain with EPA. 

Compliance With Executive Order 
12291: The Office of Management and 
Budget has exempted this rule from the 
requirements of section 3 of Executive 
Order 12291. 

Certification Under the Regulatory 
Flexibility Act: Pursuant to the 
provisions of 5 U.S.C. 605(b). I hereby 
certify that this approval will not have a 
significant economic impact on a 
substantial number of small entities. The 
approval e^ectively suspends the 
applicability of certain Federal 
regulations in favor of Louisiana's 
program, thereby eliminating duplicative 
requirements for owners and operators 
of underground storage tanks in the 
State. It does not impose any new 
burdens on small entities. This rule, 
therefore, does not require a regulatory 
flexibility analysis. 

List of Subjects in 40 CFR Part 281 

Administrative practice and 
procedure. Hazardous materials. State 


program approval. Underground storage 
tanks. 

Authority: This Notice is issued under the 
authority of section 9004 of RCRA. 42 U.S.C 
6991(c). 

Dated: May 14.1992 
|oe D. Winkle. 

Acting Regional Administrator, 

(FR Doc. 02-13777 Filed 6-11-92: 8:45 am) 
BILUNQ CODE 6560-5-41 


DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Office of the Secretary 

45 CFR Part 5b 

RIN 0925-AD31 

Privacy Act; Proposed Exempt System 

agency: Office of the Secretary, HHS, 
action: Notice of proposed rulemaking. 

summary: The Department of Health 
and Human Services proposes to 
exempt a new system of records. 09-37- 
0021, “Public Health Service Records 
Related to Inquiries and Investigations 
of Scientific Misconduct HHS/OASH/ 
OSIR", from certain requirements of the 
Privacy Act to protect records compiled 
in the course of scientific misconduct 
inquiries and investigations and to 
protect the identity of confidential 
sources in such investigations. 

DATES: Comments on the proposed 
amendment must be received on or 
before July 13,1992 
ADDRESSES: Written comments should 
be sent to: Carl C. Coleman. Director, 
Freedom of Information/Privacy 
Division. Office of the Assistant 
Secretary for Public Affairs, Room 645F, 
Hubert H. Humphrey Building. 200 
Independence Avenue. SW. 

Washington. DC. 20201. 

Comments will be available for public 
inspection at this address on Monday 
through Friday of each week from 8:30 
a.m. to 5 p.m. 

FOR FURTHER INFORMATION CONTACr. 

Barbara Bullman. J.D. (301) 443-5300. 
SUPPLEMENTARY information: The 
Office of Scientific Integrity Review 
(OSIR). established in the Office of the 
Assistant Secretary for Health, Public 
Health Service (PHS) is responsible for 
overall PHS policies and procedures for 
dealing with misconduct in science, for 
overseeing the activities of the PHS 
research agencies to ensure that these 
policies and procedures are 
implemented and for reviewing all final 
reports of investigations to assure that 
the findings and recommendations are 
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sufficiently documented. In addition, the 
O^ice of Scientific Integrity (OSI). a 
component of the Office of the Director, 
National Institutes of Health (NIH), is 
responsible for overseeing the 
implementation of all PHS policies and 
procedures related to scientific 
misconduct. This responsibility includes 
monitoring and conducting inquiries and 
investigations into alleged or suspected 
scientiHc misconduct. 

The scientific misconduct inquiry and 
investigation records are located in the 
Office of Scientific Integrity Review; the 
Office of Scientific Inte^ty, PHS 
Agency Misconduct Policy Offices and 
PHS Agency senior intramural research 
managers’ offices! The Public Health 
Service is preparing to organize and 
operate these records as a ’’system of 
records” as that term is defined by the 
Privacy Act. When PHS is prepared to 
organize and operate the records as a 
system and after the proposed rule is 
issued in final form, PHS will publish a 
notice of this new system in the Federal 
Register. 

Under the Privacy Act. individuals 
have a right of access to information 
pertaining to them which is contained in 
a system of records. At the same time, 
the Act permits certain types of systems 
to be exempt from some of the Privacy 
Act requirements. For example, 
paragraph (k)(2) allows agency heads to 
exempt a system of records compiled In 
the course of an investigation of an 
alleged or suspected violation of law. 
This exemption is qualified in that if the 
material results in the denial of any 
right, privilege or benefit that the 
individual would be entitled to by 
Federal law. the individual must be 
granted access to the material unless the 
access would reveal the identity of a 
source who furnished information to the 
Government under an express promise 
of confidentiality. In addition, paragraph 
(k)(5) permits an agency to exempt 
material from the individual access 
provision of the Act where investigatory 
material is compiled for the purpose of 
determining suitability, eligibility or 
qualification for federal employment or 
financial assistance if release of the 
material would cause the identity of a 
confidential source to be revealed. 

Since the OSI scientific misconduct 
inquiry and investigative files are 
records compiled for administrative and 
law enforcement purposes, the 
paraj^aph (k](2) exemption is 
applicable. Moreover, since 
investigations of individuals alleged to 
have engaged in scientific misconduct 
may lead to determinations that such 
individuals are not suitable for 
appointment as special Government 


employees or eligible for Federal grants 
or contracts from PHS agencies, the 
paragraph (k)(5) exemption is 
applicable. 

In addition, often it is necessary in the 
course of investigations to give an 
express promise to withhold the identity 
of an individual who has provided 
relevant information. Sources of 
information necessary to complete an 
effective investigation may be reluctant 
to provide sensitive information unless 
they can be assured that their identities 
will not be revealed. These exemptions 
are proposed to maintain the integrity of 
the process and to ensure that the OSI’s 
efforts to obtain accurate and objective 
information will not be hindered. 

The exemptions will assure that the 
investigative files will not be disclosed 
inappropriately and that the identities of 
confidential sources will be protected. 
Accordingly, the Department proposes 
to exempt ^is system under paragraphs 
(k)(2) and (k)(5) of the Privacy Act from 
the notification, access, correction and 
amendment provisions of the Privacy 
Act (paragraphs (c)(3). (d). (e)(4)(G) and 
(H), and (f)). However, consideration 
will be given to requests for access, 
notification and corrections which are 
addressed to the system manager. 

The Department has determined that 
the amendment to exempt part or all of 
a system of records from certain 
requirements of the Privacy Act is not a 
major rule within the meaning of 
Executive Order 12291, nor will it have a 
significant economic impact on a 
substantial number of small entities 
under the Regulatory Flexibility Act. 
Finally, the proposal does not impose 
any new information collection 
requirements within the Paperwork 
Reduction Act. 

List of Subjects in 45 CFR Part 5b 

Privacy. 

Accordingly. The Department of 
.Health and Human Services proposes to 
amend 45 CFR part 5b as set forth 
below: 

Dated: September 24,1991. 
lames O. Mason, 

Assistant Secretary for Health. 

Approved: January 28.1992. 

Louis W. SuUivan, 

Secretary, Department of Health and Human 
Services. 

PART 5B—PRIVACY ACT 
REGULATIONS 

1. The authority citation for part 5b 
continues to read as follows: 

Authority: 5 U.S.C 301. 5 US.C. 552a. 


2. In part 5b. § 5b.ll is amended by 
adding paragraph (b)(2)(vii) as follows: 

$ 5b.11 Exempt systems. 

* * • * • 

(b) * * * 

( 2 ) • * ♦ 

(vii) Pursuant to subsections (k)(2) and 
(k)(5) of the Act: Public Health Service 
Records Related to Inquiries and 
Investigations of Scientific Misconduct. 
HHS/PHS/OSIR. 

• • * * • 

(FR Doc. 92-13926 Filed 6-11-92; 8:45 am] 
SIUJNO COOC 41SO-17-II 


FEDERAL MARITIME COMMISSION 
46 CFR Parts 550, 552, 553, and 555 
[Docket No. 92-34) 

Domestic Offshore Rnancial Filing 
Regulations; Exemption Under Section 
35 of The Shipping Act, 1916 

agency: Federal Maritime Commission. 
ACTION: Notice of Proposed Rulemaking. 

summary: The Federal Maritime 
Commission proposes to amend its 
regulations pertaining to financial filing 
requirements for carriers in the domestic 
offshore trades. It is the intent of this 
proposal to eliminate part 553. which 
pertains to financial exhibits and 
schedules of non-vessel-operating 
common carriers (“NVOs”) in the 
domestic offshore trades, and part 555, 
which specifies auditing procedures In 
the domestic offshore trades. A 
confidentiality provision in part 555 
would be incorporated in part 552. 
which concerns financial reports of 
vessel-operating common carriers 
(”VCX]Cs”). Parts 563 and 555 no longer 
appear to serve a continuing regulatory 
purpose. Given the elimination of part 
553. part 550 would be amended by 
adding an exemption for NVOs from the 
requirements of section 3 of the 
Intercoastal Shipping Act. 1993. Section 

3. among other things, deals with 
Commission investigations and 
suspension of domestic offshore rate 
changes. The amendments would reduce 
recordkeeping and other regulatory 
requirements. 

DATES: Comments due )uly 13.1992. 
Comments must be received at the 
Commission by the due date; the date of 
mailing will not be accepted as the filing 
date in this proceeding. 

ADDRESSES: Comments (original and 15 
copies) are to be submitted to: Joseph C. 
Polking, Secretary, Federal Maritime 
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Commission. 1100 L Street, NW^ 
Washington. DC 20573, (202) 523-5725. 

FOR FURTHER INFORMATION CONTACT: 

Austin L Schmitt. Director, Bureau of 
Trade Monitoring & Analysis. Federal 
Maritime Commission, 1100 L Street, 
NW.. Washington. DC 20573, (202) 523- 
5787. 

SUPPLEMENTARY INFORMATION: 46 CFR 
part 553 prescribes the form and content 
of certain financial exhibits and 
schedules of NVOs in the domestic 
offshore trades and establishes the 
methodology that the Federal Maritime 
Commission (“Commission") would 
follow in evaluating proposed rate 
changes submitted by such NVOs 
subject to the provisions of the 
Intercoastal Shipping Act. 1933. 46 
U.S.C. app. 843 et seg, ("1933 Act"). This 
part also provides for the retention and 
orderly acquisition of the data required 
for the methodology so established. 

The regulations specify that the 
Commission will employ the operating 
ratio methodology when evaluating 
proposed rate changes by NVOs. 
Specifically, § 553.4 requires each NVO 
to maintain its records in such a manner 
as to permit the timely preparation of 
the e)^ibits and schedules that are to be 
filed in the event that the Commission 
institutes an investigation and hearing 
with respect to proposed rate changes. 
The Commission has not had reason to 
institute an investigation and hearing 
with respect to an NVO’s proposed rate 
change in the 14 years since the rule was 
promulgated. Therefore. 46 CFR part 553 
would not appear to be necessary given 
the costs associated with the 
requirements of $ 553.4. In sum, 46 CFR 
part 553 imposes a burden on NVOs that 
appears to outweigh any identifiable 
benefits. Accordii^y, the Commission 
proposes to relieve NVOs from these 
recordkeeping requirements by 
terminating part 553. 

As a corollary to removal of these 
recordkeeping requirements, the 
Commission also proposes to exempt 
NVOs from the provisions of section 3 of 
the 1933 Act. 46 U.S.C. app. 845 and 
implementing regulations in title 46 CFR. 
Section 3 authorizes the Commission to 
suspend and investigate new and 
amended tariff matter filed by carriers, 
including NVOs. in the domestic 
offshore trades. Strict time limits are 
placed upon proceedings conducted 
under this section, and the carrier is 
required to refund any unsuspended 
portion of a general increase in rates 
found unjust and unreasonable. 

Section 35 of the Shipping Act, 1916. 

46 U.S.C, app. 833a, provides exemption 
authority as follows: 


The Federal Maritime Commission, upon 
application or on its own motion, may by 
order or rule exempt for the future any class 
of agreements between persons subject to 
this Act or any specified activity of such 
persons from any requirement of the Shipping 
Act, 1916, or Intercoastal Shipping Act. 1933, 
where it finds that such exemption will not 
substantially impair effective regulation by 
the Federal Maritime Commission, be 
unjustly discriminatory, or be detrimental to 
commerce. 

Having found no cause to institute an 
investigation of NVO rates during the 
past 14 years, the Commission does not 
believe that exempting NVOs from the 
requirements of section 3 of the 1933 Act 
will substantially impair effective 
regulation, be unjustly discriminatory, or 
be detrimental to commerce. 

Moreover, section 18 of the Shipping 
Act, 1916. 46 U.S.C, app. 817, provides a 
continuing basis for investigating the 
reasonableness of NVO rates in the 
domestic offshore trades, without the 
strict time constraints (and consequent 
recordkeeping requirements) imposed by 
section 3 of the 1^3 Act. A proceeding 
under section 18 could be instituted by 
complaint or on the Commission’s own 
motion and the NVO respondent in such 
a proceeding could be required to 
produce financial data in support of its 
rates. In addition, section 4 of the 1933 
Act, 46 U.S.C. app. 845a, would continue 
to provide a right of reparation to 
complainants for rates found unjust or 
unreasonable under section 18. 

46 CFR part 555 pertains to audits and 
auditing procedures in the domestic 
offshore trades and to those carriers 
who are required to file periodic reports 
with the Commission pursuant to 46 CFR 
part 552.* Part 555 establishes rules 
governing audits by Commission 
auditors of the boo^s and records of 
carriers engaged in the domestic 
offshore trades of the United States and 
who are required to file periodic reports 
with the Commission pursuant to part 
552 of this chapter. Section 555.5 
provides for the confidentiality of the 
information obtained by the 
Commission. 

No audits have been conducted under 
part 555 during the past 15 years. 
Moreover, the critical regulation under 
this part, § 555.2, contains essentially 
the same audit and access to records 
language already contained in 46 CFR 
552.4. These sections provide the 
Commission with access to all financial 
documents, records and working papers 
used by a carrier In preparation of the 
financial reports and e^ibits submitted 
to the Commission under 46 CFR part 
552. However, 46 CFR part 552 does not 
provide for confidentiality as does 46 
CFR part 555. Considering the foregoing. 


*Part 6S2 contains the requirements for financial 
reports of VCXX^s In the domestic offshore trades. 


the Commission proposes to terminate 
46 CFR part 555, while incorporating its 
confidentiality provisions into 46 CFR 
552.4 

Although the Commission, as an 
independent regulatory agency, is not 
subject to Executive Order 12291. dated 
February 17.1981, it nonetheless has 
reviewed the rule in terms of that Order 
and has determined that this rule is not 
a "major rule" as defined in Executive 
Order 12291 because it will not result in: 

(1) Annual effect on the economy of 
$100 million or more: 

(2) A major increase in costs or prices 
for consumers, individual industries. 
Federal, State, or local government 
agencies or geographic regions; or 

(3) Significant adverse effects on 
competition, employment, investment, 
productivity, innovations, or on the 
ability of United States-based 
enterprises to compete with foreign- 
based enterprises in domestic or export 
markets. 

The Federal Maritime Commission 
certifies, pursuant to section 605(b) of 
the Regulatory Flexibility Act, 5 U.S.C. 
605(b), that this rule will not have a 
significant economic impact on a 
substantial number of small entities, 
including small businesses, small 
organizational units and small 
government jurisdictions. 

This proposed rule does not contain 
any collection of information 
requirements as defined by the 
Paperwork Reduction Act of 1980, as 
amended. Therefore. OMB review is not 
required. 

List of Subjects 
46 CFR Part 550 

Maritime carriers. Reporting and 
recordkeeping requirements. 

46 CFR Part 552 

Maritime carriers. Reporting and 
recordkeeping requirements. Uniform 
system of accounts. 

46 CFR Port 553 

Freight forwarders. Maritime carriers. 
Reporting and recordkeeping 
requirements. Uniform system of 
accounts. 

46 CFR Part 555 

Confidential business Information. 
Maritime carriers. Uniform system of 
accounts. 

Therefore, pursuant to 5 U.S.C. 553; 46 
U.S.C. app. 812, 814. 815, 817, 82a 833a, 
841a. 843. 844, 845, 845a, 845b. and 847, 
parts 550, 552, 553 and 555 of Title 4a 
Code of Federal Regulations, are 
proposed to be amended as follows: 
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PART 550—PUBLISHINa FILING AND 
POSTING OF TARIFFS IN DOMESTIC 
OFFSHORE COMMERCE 

1. The authority citation for part 550 
continues to read as follows: 

Authority: 5 U.&C. 553; 40 U.SC app. 812. 
814. 815. 817. 820. 833a. 841a. 843. 844. 845. 
845a. 845b. and 847. 

2 Section 550.1 is amended by adding 
a new paragraph 550.1(c) to read as 
follows: 

§550.1 Exemptions. 

• • « • • 

(c) Non-vessel-operating common 
carriers (“NVOs") providing 
transportation in domestic offshore 
commerce are exempt from the 
provisions of section 3 of the 
Intercoastal Shipping Act. 1933, 40 
U.S.C. app. 845 and. thus, from the 
provisions of § 550.13 of this part. The 
reasonableness of NVO rates in 
domestic offshore commerce may be 
determined under the provisions of 
section 18 of the Shipping Act. 1916, 46 
U.S.C app. 817. 

PART 552—FINANCIAL REPORTS OF 
VESSEL OPERATING COMMON 
CARRIERS BY WATER IN THE 
DOMESTIC OFFSHORE TRADES 

1. The authority citation for part 552 
continues to read as follows: 

Authority: 5 U.S.C. 553; 40 U.S.C app. 
617(a). 820. 841a. 843. 844. 845. 845a and 847. 

2. Section 552.4 is amended by adding 
a new paragraph 552.4(c) to read as 
follows: 

§ 552.4 Access to and audits of records. 

• • • * • 

(c) All information obtained by the 
Commission or its duly accredited 
special agents or auditors as a result of 
an audit carried out pursuant to the 
provisions of this part shall be withheld 
from public disclosure and shall be 
treated as confidential information in 
the tiles of the Commission; except that 
any confidential information derived 
from an audit may be utilized by the 
Commission as the basis for a formal 
proceeding instituted pursuant to section 
22 of the Shipping Act, 1916, and/or 
sections 3 pnd 4 of the Intercoastal 
Shipping Act. 1933, and may also be 
utilized in such a proceedii^. 

PART 553—FINANCIAL EXHIBITS AND 
SCHEDULES OF NON-VESSEL- 
OPERATING COMMON CARRIERS IN 
THE DOMESTIC OFFSHORE TRADES 

1. Part 553 is removed. 


PART 555—AUDITS AND AUDITING 
PROCEDURES IN THE DOMESTIC 
OFFSHORE TRADES 

1. Part 555 is removed. 

By the Commission, 
loseph C Polking, 

Secretary. 

[FR Doc 92-13837 Filed 6-11-92; 8:45 am) 
BtUJHQ COOC e73<Mn-4l 


INTERSTATE COMMERCE 
COMMISSION 

49 CFR Part 1035 

(Ex Parta Na 495] 

Bills Of Lading 

aoehcy: Interstate Commerce 
Commission. 

action: Proposed rule: extension of 
comment due date. 

summary: By decision served May 13. 
1992, (57 FR 20442, May 13,1992), the 
comment due date was extended to June 
18,1992. By petition tiled May 29.1992. 
The National Industrial Transportation 
League (NITL) requests an additional 90- 
day extension to September 16,1992 to 
tile comments. NITL states that 
additional time is needed due to ongoing 
meetings between members of NITL and 
the Association of American Railroads 
and its members (collectively AAR). On 
April 14,1992 AAR made a presentation 
to NITL*s Data and Computer System 
Committee proposing certain changes to 
the &x)nt of the form of the rail bill of 
lading. Further discussion between NITL 
and AAR is scheduled for June 10,1992 
in Chicago, IL NITL further states that 
the content of the bill of lading also may 
be the subject of further discussion at a 
meeting of its Executive Advisory 
Council in early July. 

On June 3,1992, AAR tiled a 
statement in support of NTTL’s extension 
request. * On June 5,1992 National 
Grain and Feed Association tiled a reply 
in support of NTTL's request for a 90-day 
extension. The extension request is 
reasonable and will be granted. 

DATES: Initial comments are due on 
September 16,1992. 

ADDRESSES: Send a original and 10 
copies, of comments referring to Ex Parte 
No. 495 to: Office of the Secretary, Case 
Control Branch. Interstate Commerce 
Commission, VVashington, DC 20423. 


* AAR also requests the Commission to bifurcate 
the proceeding, and to seek comments on the use of 
a Negotiated Rulemaking to address concerns about 
the substantive terms included on the bill of lading. 
AAR’S request for other relief will be considered in 
a further Commission order. 


FOR FURTHER INFORMATION CONTACT. 

Richard B. Felder, (202) 927-56ia (TDD 
for the hearing impaired: (202) 927-5721]. 

Decided: June 9,1992 
By the Commission. Sidney L Strickland, 
Jr.. Secretary. 

Sidney L Strickland. |r. 

Secretary. 

[FR Doc. 92-13874 Filed 6-11-92 8:45 am) 

BILUNQ COOC 703S-01-M 


DEPARTMENT OF THE INTERIOR 
Fish and Wildlife Sendee 
50 CFR Part 17 
RIN 10ie-AB56 

Endangered and Threatened Wildlife 
and Plants; Notice of Reopening of 
Comment Period on Proposed 
Designation of Critical Habitat for Six 
Endangered Forest Species From 
Guam 

AGENCY: Fish and Wildlife Service, 
Interior. 

action: Notice of reopening of public 
comment period on proposed 
designation of critical habitat. 

summary: The U.S. Fish and Wildlife 
Service (Service) gives notice that the 
comment period for the proposed 
designation of critical habitat for six 
endangered forest species from Guam is 
reopened. The proposed rule was 
published on June 14,1991 (56 FR 27486). 
The comment period was reopened from 
October 15,1991. through October 31. 
1991 (56 FR 51668), to obtain additional 
information on the economic impacts of 
the proposed designation. The Service 
believes the comment period should be 
reopened at this time based on the 
availability of an Environmental 
Assessment pertaining to the 
establishment of an overlay refuge on 
Guam and a request to reopen the 
comment period by the National 
Wildlife Federation. 

DATES: Comments on the proposed 
designation of critical habitat for six 
endangered forest species from Guam 
must 1^ submitted by July 15,1992. 

ADDRESSES: Information, comments or 
questions on the desigiiation of critical 
habitat on Guam should be submitted to 
the Field Supervisor. Pacific Islands 
Office, U.S. Fish and Wildlife Service, 
300 Ala Moana Boulevard, room 6307, 
P.O. Box 50167, Honolulu. Hawaii 96650. 
Materials pertaining to the proposed 
designation of critical habitat will be 
available for public inspection during 
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nonnal business hours, by appointment, 
at the above address. 

FOR FURTHER INFORMATION CONTACT: 

Robert P. Smith. Field Supervisor, at the 
above Honolulu address (telephone 808/ 
541-2749). 

8UPPUEMENTARY INFORMATION: 
Background 

On June 14.1991. (56 FR 27486). the 
Service proposed to designate critical 
habitat for six endangered forest species 
from Guam: The little Mariana fruit bat 
[Pteropus tokudae), Mariana fruit bat 
[Pteropus mariannus mariannusY Guam 
broadbill (Myiagra freycineti), Mariana , 
crow [Corvus kuboryi), Guam 
Micronesian kingfisher (Halcyon 
cinnamomina cinnamomina), and Guam 
bridled white-eye (Zosterops 
conspicillatus conspicillatus). On July 
12,1991 (56 FR 31902), the Service 
announced the scheduling of a public 
hearing on the subject proposal. The 
public hearing was held in Agana, 

Guam, on July 31.1991. The public was 
asked to submit written comments and 
materials by August 13.1991. 

Subsequent to that date, the Guam 
Uranao Resort Corporation requested 
the opportunity to submit additional 
information on the economic impacts of 
the proposed designation of critical 
habitat for consideration by the Service. 
The comment period was, therefore, 
reopened for two weeks on October 15. 
1991, to accommodate this request (56 


FR 51668). Since that date, the Service 
has prepared an Environmental 
Assessment for the establishment of an 
overlay refuge on Guam. and. on May 
19.1992. the National Wildlife 
Federation requested that the comment 
period be reopened, so that additional 
information on the proposed designation 
of critical habitat may be submitted for 
consideration. The Service believes that 
the Environmental Assessment for 
designation of an overlay refuge may 
contain additional information that 
should be reviewed and considered in 
the process of arriving at a final decision 
for designation of critical habitat on 
Guam. The National Wildlife Federation 
wishes to submit comments addressing 
the scope of the legal protection which 
will be accorded designated critical 
habitat for endangered species that are 
no longer present in the wild but which 
may be reintroduced. 

Tlie six species for which critical 
habitat has been proposed are found in 
the Mariana Islands in the western 
Pacific in the Territory of Guam; two 
species, the Mariana fruit bat and the 
Mariana crow, are also found on the 
island of Rota in the Commonwealth of 
the Northern Mariana Islands. All were 
listed as endangered on August 27.1984, 
due to one or more of the following 
activities: Poaching, predation by the 
introduced brown tree snake, and 
habitat loss. 

The proposed rule to designate critical 
habitat includes a total of 16,893 acres in 


northern Guam and 7,669 acres in 
southern Guam. The land is primarily 
under Federal ownership, with a smaller 
percentage owned by the Government of 
Guam and private landowners. 

Additional information and comments 
may be submitted through July 15,1992, 
to the Service ofHce in the addresses 
section. 

Author 

This notice was prepared by Ms. 

Karen Rosa. U.S. Fish and Wildlife 
Service. Pacific Islands Office. P.O. Box 
50167, Honolulu, Hawaii 96850 
(telephone 808/541-2749). 

Authority: The authority for this action is 
the Endangered Species Act of 1973, as 
amended (10 U.S.C. 1361-1407; 16 U.S.C. 
1531-1544; i6 U.S.C. 4201-4245: Pub. L 99- 
625,100 Stat. 3500; unless otherwise noted.) 

List of Subjects in 50 CFR Part 17 

Endangered and threatened species. 
Exports. Imports. Reporting and 
recordkeeping requirements, and 
Transportation. 

Notice: Reopening of public comment 
period on proposal to designate critical 
habitat for six endangered forest species from 
Guam. 

Dated: May 29.1992. 

Richard N. Smith, 

Director, U.S. Fish and Wildlife Service. 

[FR Doc. 92-13767 Filed 6-11-92; 8:45 am| 
BILLINO CODE 4310-56-M 
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This section of the FEDERAL REGISTER 
contains documents other than rules or 
proposed rules that are applicable to the 
public. Notices of hearings and 
investigatior\8. committee meetings. ager>cy 
decisions and rulings, delegations of 
authority, filing of petitiorts and 
applications and agef>cy statements of 
orgar^ization and furKtions are examples 
of documents appearing in this section. 


DEPARTMENT OF AGRICULTURE 
Agricultural Marketing Service 
(TB-92-3ai 

Rue-Cured Tobacco Advisory 
Committee; Meeting 

In accordance with the Federal 
Advisory Committee Act (5 U.S.C. App.) 
announcement is made of the following 
committee meeting: 

Name: Flue-Cured Tobacco Advisory 
Committee. 

Date: June 26.1992. 

Time: 1:30 p.m. 

Place: Tobacco Division. Agricultural 
Marketing Service. U.S. Department of 
Agriculture. Flue-Cured Tobacco Cooperative 
Stabilization Corporation Building, room 223. 
1306 Annapolis Drive, Raleigh. North 
Carolina 27608. 

Purpose: To recommend market opening 
dates, and final approval of the policies and 
procedures for the 1992 flue-cured tobacco 
marketing season. 

The meeting is open to the public. 
Persons, other than members who wish 
to address the Committee at the meeting 
should contact the Director. Tobacco 
Division, Agricultural Marketing 
Service. U.S. Department of Agriculture. 
Room 502 Annex Building. P.O. Box 
96450, Washington. DC 20090-6456, (202) 
205-0507. prior to the meeting. Written 
statements may be submitted to the 
Committee before, at. or after the 
meeting. 

Dated: June 10.1992. 

Kenneth C. Clayton. 

Acting Administrator. 

|FR Doc. 92-14017 Filed 6-11-92; a45 am) 
saiiitQ cooe 


DEPARTMENT OF COMMERCE 

Visiting Committee on Advanced 
Technology of the National Institute of 
Standards and Technology 

agency: National Institute of Standards 
and Technology, DOC. 

action: Notice of closed meeting. 

summary: Pursuant to the Federal 
Advisory Committee Act. 5 U.S.C. App.. 
notice is hereby given that the National 
Institute of Standards and Technology 
Visiting Committee on Advanced 
Technology will meet on Wednesday. 
June 24.1992, from 10:30 a.m. to 11:30 
a.m. The Visiting Committee on 
Advanced Technology is composed of 
nine members appointed by the Director 
of the National Institute of Standards 
and Technology who are eminent in 
such fields as business, research, new 
product development, engineering, 
labor, education, management 
consulting, environment, and 
international relations. The purpose of 
this meeting is to fully examine and 
discuss FY 1994 budget planning 
information for the National Institute of 
Standards and Technology. 

DATES: The meeting will convene June 
24.1992. at 10:30 a.m. and adjourn at 
11:30 a.m on June 24.1992. 

ADDRESSES: The meeting will be held in 
room 5640. Department of Commerce. 
14lh and Constitution. Washington. DC 
20230. 

FOR FURTHER INFORMATION CONTACT: 

Dr. Dale E. Hall, Executive Director. 
Visiting Committee on Advanced 
Technology. National Institute of 
Standards and Technology, 

Gaithersburg. Maryland 20899. 
telephone number (301) 975-2158. 

SUPPLEMENTARY INFORMATION: The 
Assistant Secretary for Administration, 
with the concurrence of the General 
Counsel formally determined on August 
30.1990, that portions of the meeting of 
the Visiting Committee on Advanced 
Technology which involve examination 
and discussion of the budget for the 
Institute may be closed in accordance 
with section 552(b)(9)(B) of title 5. 

United States Cc^e, since the meeting is 
likely to disclose financial information 
that may be privileged or confidential. 


Dated: June 8 1992. 

John Lyons, 

Director. 

(FR Doc. 92-13888 Filed 6-11-92: 845 am) 
BILLING COOE 3S10-13-M 


National Oceanic and Atmospheric 
Administration 

National Marine Rsheries Service; 
Endangered Species; Application for 
Scientific Research Permit; Andre M. 
Landry, Jr., Co-DIrector, Institute of 
Marine Life Sciences, Texas A&M 
University, Galveston, Texas (P512) 

Notice is hereby given that an 
applicant has applied in due form for a 
Scientific Research Permit to take an 
endangered species as authorized by the 
Endangered Species Act of 1973 (16 
U.S.C 1531-1543) and the National 
Marine Fisheries Service (NMFS) 
regulations governing endangered fish 
and wildlife permits (50 CFR part 217- 
222 ). 

1. Applicant: Andre M. Landry. Jr.. Co- 
Director. Institute of Marine Life 
Science8 Texas A&M University, P.O, 
Box 1675 California, San Diego. 
Galveston. Texas 77553 

2. Type of Permit: Scientific Research. 

3. Name and Number of Species: 

100 Kemp's Ridley Sea Turtles. 

Lepidochelys kempi 
20 Hawksbill Sea Turtles. 

EretmocheJys imbricata 
2 Leatherback Sea Turtles, 
Dermochelys conacea 
300 Green Sea Turtles. Cbelonia 
mydas 

200 Loggerhead Sea Turtles, Coretta 
caretts 

4. Type of Take: The applicant proposes 
to capture sea turtles of various 
species to investigate habitat 
preference, movement and migration, 
foraging patterns and the impacts of 
man's activities, such as dredging and 
habitat alteration, upon sea turtles. 
Capture methods covered by this 
permit would include: (1) 

Entanglement nets. (2) trawlsl; (3) haul 
seines; and (4) hand capture (via 
SCUBA). Once captured, individual 
turtles may be subjected to specific 
research procedures including: 

Tagging, weighing and measuring, 
blood sampling and fecal pellet 
collection in an effort to generate data 
for the purposes mentioned above. 
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5. Location and Duration of Activity: 

The applicant requests a permit for 
the period of 1 July 1992 through 3d 
September 1993. In-water research 
will consist of netting surveys and tag- 
release-recapture and tracking 
experiments within the nearshore and 
estuarine waters of Texas and 
southwestern Louisiana. 

Written data or views, or requests for 
a public hearing on this application 
should be submitted to the NMFS, U.S. 
Department of Commerce, 1335 East- 
West Highway, Silver Spring, Maryland 
20910, within 30 days of the publication 
of this notice. Those individuals 
requesting a hearing should set forth the 
specific reasons why a hearing on this 
particular application would be 
appropriate. The holding of such a 
hearing is at the discretion of the 
Assistant Administrator for Fisheries. 

All statements and opinions contained 
in this application are summaries of 
those of ^e applicant and do not 
necessarily reflect the views of NMFS. 
Documents submitted in connection 
with the above application are available 
for review by interested persons in the 
following offices: Office of Protected 
Resources, NMFS, NOAA, 1335 East- 
West Midway. SSMC#1, room 8288, 
Silver Spring, Maryland 20910, (301/713- 
2289); and Director, Southeast Region, 
NOAA. National Marine Fisheries 
Service, 9450 Koger Boulevard. St. 
Petersburg, Florida 33702. 

Dated: June 9,1992. 

Nancy Foster, 

Director, Office of Protected Resources, 

[FR Doc. 92-13886 Filed 6-11-92; 8:45 am] 

BILLING COOC 3510-22>M 


Endangered Species; Modification of 
Permit; Southwest Fisheries Science 
Center; Modification No. 3 to Permit 
No. 691 

agency: National Marine Fisheries 
Service (NMFS), NOAA, Department of 
Commerce. 

On April 9,1992, notice was published 
in the Federal Register (57 FR 12293) that 
an application for modification to Permit 
No. 691 has been filed by the Southwest 
Fisheries Science Center, NMFS P.O. 

Box 271, La Jolla, California 92038, to 
take endangered species as authorized 
by the Endangered Species Act of 1973 
(16 U.S.C. 1531-1543) (ESA) and NOAA, 
NMFS. regulations governing 
endangered fish and wildlife permits (50 
CFR parts 217-222). 

This modification would allow the 
take of up to 900 olive ridley, 50 green. 

75 loggerhead. 10 hawksbill, and 10 
leatherback sea turtles to be captured, 


measured, tagged, and photographed. Up 
to 300 sea turtles may be stomach and 
blood sampled. The modification also 
proposes to extend the permit period 
from December 31,1992, to December 30, 
1993. 

Notice is hereby given that on June 9, 
1992. as authorized by the provisions of 
the ESA. NMFS issued a modification 
for the above taking, subject to certain 
conditions set forth therein. 

Issuance of this modification, as 
required by the ESA. is based on the 
finding that such modification (1) was 
appli^ for in good faith; (2) will not 
operate to the disadvantage of the 
endangered species which is the subject 
of the modification; and (3) will be 
consistent with the purposes and 
policies set forth in section 2 of the ESA. 
This modification was also issued in 
accordance with and is subject to title 
50 CFR parts 220-222 of NMFS’ 
regulations govening endangered 
species permits. 

The original Permit and modification 
numbers 1, 2. and 3 are available for 
review in the following offices: Office of 
Protected Resources, NMFS, 1335 East- 
West Highway. Room 8268, Silver 
Spring. Maryland 20910, phone 301/713- 
2289; and Director. Southwest Region, 
NMFS. 501 W. Ocean Boulevard, suite 
4200, Long Beach, California 90803-4213. 

Dated: June 9.1992. 

Nancy Foster, 

Director, Office of Protected Resources, 
National Marine Fisheries Service. 

(FR Doc. 92-13885 Filed 6-11-92; 8:45 am] 
BILUNG COOC 3610-22-M 


Marine Mammals; Permits 

agency: National Marine Fisheries 
Service (NMFS), NOAA, Commerce. 
ACTION: Issuance of Modification No. 1 
to Scientific Research Permit No. 717. 

summary: On Tuesday. March 31.1992, 
notice was published in the Federal 
Register (57 FR 10887) that a request to 
modify Permit No. 717 had been 
submitted by Dr. Howard W. Brahara, 
Alaska Fisheries Science Center. NMFS. 
NOAA. National Marine Mammal 
Laboratory, 7600 Sand Point Way. NE., 
Bldg. 4. Seattle. WA 98115, to recapture 
up to 100 California sea lions (ZaJophus 
califomianus) up to four times each per 
year. In order to recover data-recording 
instruments and to outfit the animals 
with new instruments. 

Notice is hereby given that on June 4. 
1992. as authorized by the provisions of 
the Marine Mammal Protection Act of 
1972 (16 U.S,C. 1361-1407). and 
Regulations Governing the Taking and 
Importing of Marine Mammals (50 CFR 


part 216), the National Marine Fisheries 
Service issued the requested 
modification to Permit 717 for the above 
activities subject to the Special 
Conditions set forth therein. 

The modified Permit is available for 
review by interested persons in the 
following offices: 

Office of Protected Resources, National 
Marine Fisheries Service. 1335 East Wes! 
Highway, room 7330. Silver Spring. MD 
20910 (301/713-2289); 

Director, Alaska Region, National Marine 
Fisheries Service, 709 West 9th Street, 
Federal Bldg.. Juneau, AK 99802 (909/586- 
7233); 

Director, Northwest Region, National Marine 
Fisheries Service, NOAA. 7600 Sand Point 
Way, NE., BIN C15700. Seattle. WA 98115 
(206/526-6150); and 

Director, Southwest Region, National Marine 
Fisheries Service. 501 West Ocean Blvd., 
Suite 4200, Long Beach. CA 90802-4213 
(310/980-4016). 

Dated: June 4.1992. 

Charles Kamella, 

Acting Director, Office of Protected 
Resources. National Marine Fisheries 
Service. 

[FR Doc. 92-13802 Filed 6-11-92; 8:45 am] 
BIUJKG COOC 3510-22-M 


National Telecommunications and 
information Administration 

[Docket No. 920532-2132] 

Current and Future Requirements for 
the Use of Radio Frequencies in the 
United States 

agency: National Telecommunications 
and Information Administration (NTIA), 
Commerce. 

action: Notice of inquiry. Request for 
comments. _ 

summary: NTIA is conducting a 
broadly-based investigation of future 
requirements for the use of the radio 
frequency spectrum in the United States, 
and technology trends that would 
impact use of the radio spectrum. Public 
comment is requested on issues relevant 
to such an investigation. Additionally, 
comments are requested on Issues 
concerning International 
Telecommunication Union radio 
conferences, such as the 1992 World 
Administrative Radio Conferen^. After 
analyzing the comments, NTIA intends 
to issue a report on national spectrum 
requirements and technologies and use 
the Information and analysis as the 
basis for more effective long-range 
planning for national spectrum 
management. 

dates: Comments should be filed on or 
before October 1.1992, and Reply 
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Comments should be filed on or before 
December 1,1992, to receive full 
consideration. 

ADDRESSES: Comments and Reply 
Comments (6 copies) should be sent to: 
Office of Spectrum Management, NTIA, 
U.S. Department of Commerce, 14th 
Street and Constitution Avenue NW., 
room 4099, Washington, DC 20230, 
attention W. Russell SIye.Q02 
FOR FURTHER INFORMATION CONTACT: 
W. Russel Slye, 202-377-1850, or Rob 
Haines, 301-261-8002, Office of 
Spectrum Management. 
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1. Introduction 

1. In this Notice of Inquiry (Notice), 
the National Telecommunications and 
Information Administration (NTIA) 
requests broadly-based technical and 
marketplace information on spectrum 
requirements * for different radio 


services and classes of users over the 
next ten years. We are requesting this 
information from users, manufacturers 
and service providers in the private 
sector, as well as users, system 
developers, and system managers in 
federal, state, and local governments. 

No person is required to supply specific 
information pertaining to the 
commenter, other than that necessary 
for self-identification, as a condition to 
NTIA*8 full consideration of the 
comment. NTIA intends to use the 
information we obtain in response to 
this Notice to develop more effective 
planning for U.S. spectrum management 
and to issue a report on national 
spectrum requirements. 

2. Responses should include 
information on: New, currently 
unsatisfied spectrum requirements; 
current uses that will diminish with 
time: current uses of continuing or 
increasing dimensions; and future 
spectrum uses now in the early stages of 
formulation. Further, responses should 
include information on the amount of 
bandwidth and spectrum location 
required to satisfy various 
telecommunications needs. In most 
cases, this could be best stated in terms 
of the size of the user base by radio 
service, the estimated volume of 
information flow, the estimated amount 
of spectrum required, and the technical 
methods or procedures used to equate 
the telecommunications needs with the 
stated spectrum requirement. 

3. Responses should include 
information, if available, on how new, 
currently unsatisfied spectrum 
requirements are being met in other 
countries (if they are being met) as well 
as any other current or anticipated 
spectrum allocation decisions abroad 
which will impact upon U.S. decisions. 

4. Until recently, advancing 
technology has kept ahead of the 
demand for spectrum. As demand has 
increased, developing technology has 
resulted in radios that can perform the 
functions of earlier systems at higher, 
less used frequencies, or with decreased 
bandwidth at the same frequency. 
Moreover, advanced coding and spread 
spectrum techniques can permit 
multiple, concurrent uses of a single 
frequency band. Now. demand for 
spectrum is growing rapidly, from both 
expanded use of current services like 
digital cellular radio-telephone, and the 
development of new uses, such as 
personal communication systems (PCS), 
digital audio broadcasting (DAB), and 
advanced television (ATV). However. 


* The term “epectnim requiremenl'* as used herein 
means generally spectrum required or needed, 
under stated conditions, to support the 


accomplishment of a goal, mission, or business 
function consistent with eHlcient and effective use 
of the spectrum. 


the technical advances in spectrum 
conserving techniques needed to meet 
that demand may be pushing the limits 
of practicality, at least in the short term. 

5. Tliis Notice will week to identify 
major technical and marketplace trends 
affecting spectrum usage, including the 
increased demand anticipated for 
various services (such as mobile radio), 
and any associated increased 
requirement for spectrum; how the use 
of new spectrum-based systems will be 
implemented; and the extent to which 
certain current spectrum requirements 
can be satisfied using other transmission 
media. As discussed in detail below, we 
seek specific comments on these 
technical and marketplace issues. 

6. In examining both private sector 
and government needs in this Notice^ 
spectrum requirements for systems 
supporting national security operations 
will continue to have a high priority. 
NTIA will work closely with the U.S. 
military services and other federal 
government agencies involved in 
national security regarding spectrum 
requirements that are of a classified 
nature. Classifled spectrum 
requirements will not be included in the 
report resulting from this Notice, but we 
anticipate that they will be available to 
NTIA for analysis and evaluation in 
cases where potential spectrum 
allocation or frequency sharing options 
may impact these requirements. 

7. Although we al*e seeking technical 
information on spectrum requirements, 
we are not soliciting requests for 
specific frequencies to support a 
commenter's individual radio systems or 
networks. We also do not seek to 
reexamine the fundamental policy 
issues considered in the NTIA Spectrum 
Notice * and addressed in the NTIA 
Spectrum Study.® Responses to the 
questions in this Notice should, as much 
as possible, also take into account the 
decisions made at the February 1992 
World Administrative Radio Conference 


* Comprehensive Policy Review of Use and 
Management of the Radio Frequency Spectrum. 
Notice of Inquiry. 54 FR 50.694 (1989) (hereinafter 
NTIA Spectrum Notice], 

® National Telecommunications and Information 
Administration. U.S. Dep't of Commerce. Special 
Pub. No. 91-23. U.S. Spectrum Management Policy; 
Agenda for the Future (Feb. 1991) (hereinafter NTIA 
Spectrum Study). 
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(WARC-92)/ and current proceedings ® 
of the Federal Communications 
Commission (FCC) that may lead to 
domestic spectrum reallocation. 

11. Background 

A, NTIA * ** 8 Telecommunications Role 

8. The Communications Act of 1934 
(the Act) ^ established the FCC and gave 
it the authority to assign frequencies to 
all radio stations in the United States, 
except for those belonging to the federal 
government. Under section 305 of the 
Act, the President is authorized to 
assign the frequencies to federal 
government stations. The President has 
delegated this authority to the Secretary 
of Commerce, who has in turn delegated 
it to the Administrator of NTIA.*^ 

Section 2-401 of Executive Order 12.048 
provides that “(tlhe Secretary of 
Commerce shall serve as the President’s 
principal adviser on telecommunications 
policies pertaining to the Nation's 
economic and technological 
advancement and to the regulation of 
the telecommunications industry.” ^ 
Thus. NTIA. on behalf of the Secretary 
of Commerce, develops 
telecommunications policies in the 
overall national interest, rather than 
limiting its scope to the interests of 
federal government agencies. In 
coordination with the Department of 
State and the FCC, NTIA develops 
plans, policies and programs which 
relate to international 
telecommunications issues. NTIA 
conducts studies and evaluations 
concerning telecommunications research 
and development, and ensures that 
Executive Branch views on 
telecommunications matters are 
effectively presented to the Congress, 
the FCC, and the public. 


^ Decisions of WAROaZ. as detailed in the Final 
Acts of the conference, will change portions of the 
International Telecommunication Union (ITU) Table 
of Frequency Allocations. The U.S. National Table 
of Frequency Allocations will also reflect 
appropriate revisions from WARC>a2. International 
Telecommunication Union. Final Acts of the World 
Administrative Radio Conference (WARC-92) 

(1992) Ihereinaflcr WARC-92 Final Acts). 

‘ See. e.g.. Redevelopment of Spectrum to 
Encourage Innovation in the Use of New 
Telecommunications Technologies. ET Docket No. 
92-9. 7 FCC Red 1542 (released Feb, 7.1991) 
(hereinafter Emerging Technology Rulemaking): 
Amendment of the Commission s Rules to Establish 
New Personal Communications Services, Gen. 
Docket Na 90-314.6 FCC Red 3995 (released June 
26.1990) (hereinafter PCS Docket): Spectrum 
Efficiency in the Private Land Mobile Radio Bands 
in Use Prior to 1968. PR Docket No. 91-170, 6 FCC 
Red 4126 (released July 2.1991). 

• 47 U.S.C 151 et aeq. 

’ See Exec. Order No. 12048. as amended. 
reprinted in 47 U.S.C. 5 305 n. (1989); U.S. Dep't of 
Commerce. Department Organization Orders 10-10 
and 20-7. 

• Exec. Order No. 12046, supra note 7. | 2-401. 


B. Recent NTIA Spectrum Planning 
Efforts 

9. NTIA recently completed a 
comprehensive study recommending 
fundamental changes to the existing 
spectrum management system in the 
United States. The NTIA Spectrum 
Study containa a number of proposals 
regaining planning for innovative uses 
of the spectrum and emphasized "the 
importance of long-range planning by 
the FCC and NTIA * • * to anticipate 
user needs and to avoid unnecessary 
conflicts among proposed uses," ® llie 
report also states that: 

NTIA will move to open its process 
of managing federal government 
spectrum use to permit a greater degree 
of public participation * * 

When practical, NTIA will publicize, 
and seek public comment on, major new 
policy proposals that could significantly 
affect the private sector * * 

To aid in long-range planning 
through forecasting. NTIA and Ae FCC 
should draw expert input from their 
constituent users to attempt to predict 
spectrum requirements for five years, 
ten years, and beyond. Users should 
identify specific trends and new 
technologies * * 

NTIA and the FCC should seek to 
institute a coordinated, strategic, long- 
range planning process. A two- to five- 
year planning cycle should be 
established * * 

NTIA and the FCC should seek to 
modify [the block allocation system] in 
the next decade to increase flexibility.*'* 

10. NTIA, on behalf of the Department 
of Commerce, is also required to 
"(djevelop, in cooperation with the 
Federal Communications Commission, a 
comprehensive long-range plan for 
improved management of all 
electromagnetic spectrum resources.”*® 
NTIA has published editions of the 
Long-Range Plan for Management and 
Use of the Spectrum (LRP) in 1986,1988, 
and 1989.*® The later editions 
increasingly have emphasized goal, 
policies, and plans primarily for federal 
spectrum management processes 
because of a lack of detailed private 
sector information on spectrum 
requirements. 


• NTIA Spectrum Study, supra note 3, at 2. 

»« Id. at 1. 

*>/</. at 3. 

** Id. at 11. 

^*Id.. 

‘♦Mats 

*• Exec. Order No. 12046. supra note 7. §2-409. 

*• National Telecommunicationa and Information 
Administration. U.S. Dep’t of Commerce. Special 
Pub. No. 89-22, Long Range Plan for Management 
and Use of the Radio Spectrum by Agencies and 
Establishments of the Federal Government (June 
1989). 


11. Several bills currently under 
consideration in Congress also address 
planning for the accommodation of 
emerging telecommunications 
technologies.*^ These bills require that 
the Secretary of Commerce (or the 
Assistant Secretary of Commerce for 
Communications and Information) meet 
twice a year with the Chairman of the 
FCC to conduct joint spectrum 
planning.*® The FCC and the 
Department of Commerce would also be 
required to submit a joint annual report 
to Congress on their joint spectrum 
planning activities, including 
recommendations for action developed 
pursuant to such activities.*® 

C. Strategic Long-Range National 
Planning and Spectrum Reform 

12. NTIA has consistently advocated 
reform of the spectrum management 
process through greater use of flexible, 
market-based mechanisms and better 
long-range planning for spectrum 
management. These policy goals are 
closely related. Greater reliance on 
market incentives, through such reforms 
as competitive bidding for spectrum 
licenses and more flexibility for 
licensees to use and transfer 
spectrum,®* can help to ensure that 
spectrum, a renewable but limited 
resource, is used most efficiently to 
serve user needs. 

13. At the same time, improve 
planning by NTIA and the FCC can ease 
the transition from the current highly 
centralized U.S. management system to 
one that relies more on market 
principles, by permitting modification of 
existing 8i>ectrum allocations in an 
organized, non-disruptlve way. In 
particular, such planning helps ensure 
that adequate spectrum will continue to 
be available for public safety needs, 
other non-commercial uses such as 
amateur radio and scientifle research, 
and local, state, and federal government 
uses. Moreover, improved planning is 
essential for the U.S. government to 
represent effectively the interests of all 
U.S. spectrum users in international 
spectrum negotiations. Such planning is 
especially important to permit the 
presentation of consistent policies in 


H R. 1407, Emerging Telecommunicationa 
Technologies Act of 1991.102d Cong.. Isl Scss, 
(1991); S. 218. Emerging Telecommunications 
Technologies Act of 1991,102d Cong., lat Sess. 
(1991); and H.R. 531. Emerging Telecommunications 
Technologies Act of 1991,102d Cong.. 1st Seas. 
(1991). 

>«/d. §3(a) of each Bill. 

*• Id., §3(b) of each Bill. 

See. HR 1407. supra note 17; NTIA Spectrum 
Study, supra note 3. at 115-118. 

** See NTIA Spectrum Study, supra note 3, at 79- 
64: Fjnerging Technologies Inquiry, supra note 5. 
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such forums as the new series of 
biennial World Administrative Radio 
Conferences recommended by the High 
Level Committee of the International 
Telecommunication Union (ITU). Thus, 
the long-range planning effort that this 
Notice supports can aid spectrum reform 
in the United States generally. 

14. This Notice is thus a natural 
outgrowth of the recommendations of 
the NTIA Spectrum Study regarding 
planning, market-based spectrum 
management, and open interchange of 
information with the public, the ITU 
regulatory development processes [e.g„ 
WARC-92), our earlier long-range 
planning efforts, and the interest in 
planning displayed by Congress. The 
information received in response to this 
Notice will be used to identify national 
spectrum requirements, identify 
technology trends that impact the use of 
the spectrum, and plan for the 
accommodation of new radio systems.*^ 
The spectrum planning we contemplate 
will consider both the implementation of 
market-based and other innovative 
spectrum management techniques, and 
the changes to the traditional regulatory 
processes necessary to implement such 
techniques while maintaining effective 
regulatory oversight. 

15. Based on the responses to this 
Notice and our own analysis. NTIA 
intends to prepare a “requirements 
study'* to help identify national 
spectrum requirements and technology 
trends.** The study will be prepared in 
consultation with the FCC,*^ the 
Interdepartment Radio Advisory 
Committee (IRAC),** and the Spectrum 
Planning Advisory Committee (SPAC).*® 
The “requirements** study will specify: 

(a) Anticipated national spectrum 
requirements, (b) a forecast of 
radiocommunication technology and 
trends, and (c) the future spectrum 
requirements that should be addressed 


** NTIA expects lhal this series of studies will be 
among the inputs to the preparatory process for the 
new series of biennial World Administrative Radio 
Conferences mentioned supra para. 13. 

** All data collected as a result of this Notice will 
be made available to the FCC for their use in 
spectrum planning. 

** The FCC consultation will involve the 
Administrator of NTIA. the Chairman of the FCC 
and appropriate staff. See NTIA Spectrum Study. 
supra note 3. at 5. where this group is called the 
Joint Strategic Planning Council. 

The IRAC is an advisory committee consisting 
of representatives from 20 federal government 
agencies and a liaison member from the FCC The 
IRAC advises NTIA on spectrum-related matters 
and assists in the development of federal spectrum 
policies and the assignment of frequencies to 
federal government entities. 

•• The SPAC is an advisory committee under the 
Federal Advisory Committee Act (FACA), 5 
U.S.CA. app. 2 §9 (Supp. 1992). SPAC consists of 15 
members from the private sector and 4 members 
from the federal government. 


by the FCC and NTIA.*'^ Depending on 
the record that we obtain in this 
proceeding, we may undertake 
additional detailed investigations of the 
technical, policy, and economic factors 
affecting the potential of 
accommodating specific new radio 
services in the currently allocated 
frequency bands. 

ni. Areas of Inquiry 

A. National Spectrum Requirements 

16. Within this are of inquiry, NTIA 
solicits broadly-based technical and 
marketplace information concerning the 
future requirements for the use of the 
radio frequency spectrum in the United 
States, including requirements for 
systems that have international 
operations and implications. The 
specific information we seek for each 
group of radio services includes: How 
much spectrum does each require, and 
what are the technical methods or 
procedures used to calculate this 
requirement? When will any additional 
spectrum be required or excess be 
available for other uses? Are there any 
requirements limited to specific 
geographic areas? Can these 
requirements be satisfied in bands 
shared with other services and classes 
of users? For a given service, with which 
services or types of services can 
frequency resources not be shared? If no 
sharing is possible, why? Are there 
physical limitations that preclude the 
use of particular portions of the radio 
spectrum? What alternatives to 
spectrum use are available to meet a 
requirement? Responses should include 
information on new, currently 
unsatisfied spectrum requirements, 
current uses that will diminish with 
time, current uses of continuing or 
increasing importance, and future 
spectrum uses now in the early stages of 
formulation. The following paragraphs 
indicate specific additional information 
of interest to NTIA for each group of 
services. 

1. Mobile and Mobile-Satellite Services 

17. The mobile service is a 
“radiocommunication service between 
mobile and land stations, or between 
mobile stations.*' ** This includes the 


This report will provide a basis on which the 
FCC can initiate its own inquiries as recommended 
by the .NTIA Spectrum Study, supra note 3. at 169. 
178. 

*" National Telecommunications and Information 
Administration. U.S. Dep't of Commerce. Manual of 
Regulations & Procedures for Federal Radio 
Frequency Management. 9 6.1.1 at 6-6 (May 1989 
cd.. rev. through ^pl. 1991) (hereinafter NTIA 
Manual], The NTIA Manual an all changes to it are 
incorporated by reference in 47 CFR 300.1 (1990). 
l*he NTIA Manual defines a land station as: “A 


conventional dispatch-oriented land-, 
maritime-, and aeronautical-mobile 
services and the newer public-switched 
operations like cellular radio and PCS. 
Mobile service is used by the federal, 
state, and local government sector for 
may purposes, including such critical 
areas as national defense, law 
enforcement, public safety, and air 
traffic control The private sector uses 
the mobile service to satisfy a myriad of 
communications requirements, including 
specialized needs such as electronic 
news gathering, aeronautical passenger 
communications, and biomedical 
telemetry. 

18. Although mobile 
radiocommunication applications have 
been in use for most of this century, only 
In recent years have we seen their 
tremendous growth. This expansion has 
been stimulated both by technological 
advances and by increased demand for 
mobile services. In comments on the 
NTIA Spectrum Notice, several 
organizations predicted serious 
spectrum shortfalls for mobile services 
in the near future.*® However, one 
organization commented that this 
shortage was more a perception than a 
reality, and that the lack resulted from 
resistance to the use of more efficient 
digital technologies.*® Some have also 
postulated that a part of any spectrum 
shortage can be attributed to undue 
regulatory constraints on how the 
spectrum can be used.*‘ The FCC itself 
has expressed concerns about the 
effects of its regulations on efficient 
spectrum use for mobile services and is 
presently investigating the elimination 
of certain regulatory constraints now 
imposed on the frequency bands below 
470 MHz that are used by Private Land 
Mobile Radio Service (PLMRS) 
licensees.** 

19. In the 1980s. mobile-satellite 
service technology advanced from initial 
concepts to practical system designs 
and service demonstrations. Now, in the 
early 1990s, successful implementation 
of the mobile-satellite service, in many 
different forms, is expected at the 
national and international levels. The 


station in tlie mobile service not intended to be used 
while in motion” (e.g.. a base station or a repeater). 
NTIA Manual, supra § 6.1.1 at 6-7. 

*• See. e.g.. Comments of Advanced 
MobileComm. Inc. at 27. Comments of Land Mobile 
Communications Council at iii, and Comments of 
Motorola Inc. at 22-24 NTIA Spectrum Notice, supra 
note 2. 

Comments of Personal Radio Steering Croup at 
2. NTIA Spectrum Notice, supra note 2. 

** Gilder. What Spectrum Shortage?. Forbes 
Magazine. May 27.1991. at 324. 324. 

** Spectrum Efficiency in the Private Land Mobile 
Radio Bands In Use Prior to 1968. 6 FCC Red 4126 
(1991) (hereinafter Refarming Inquiry). 
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mobile^satellite service can support 
land, maritime and aeronautical 
operations (including personal 
communications). Systems using 
geostationary or low-Earth orbit (LEO) 
satellites are in place or being proposed 
to provide users with mobile service 
over most of the Earth’s surface. The 
number of mobile-satellite service 
systems that are being proposed and 
developed indicates that this is a 
significant growth area with increased 
spectrum requirements. For example, the 
International Civil Aviation 
Organization (ICAO) assembly recently 
endorsed the move away from a purely 
terrestrial system for air traffic control 
to the satellite-based Future Air 
Navigation Systems (FANS).** 

20. We seek comments on the future 
spectrum requirements for the mobile 
services. We are not requesting 
duplication of any spectrum 
requirements information associated 
with PCS that may have been recently 
supplied in the FCC’s PCS Docket, supra 
note 5, as this information is available to 
NTIA. What categories [e^., land, 
maritime, or satellite) require spectrum 
and how much do they require? When 
will any additional spectrum be required 
or excess be available? Do these 
requirements pertain to specific 
geographic areas? Are there physical 
limitations that preclude the use of 
particular portions of the radio 
spectrum? What alternate means to 
radio are available to meet this 
telecommunication requirement? Do 
these requirements include any 
additional features (e.g., need for 
priority and preemptive capabilities)? 
Would it be practical to reallocate 
spectrum to the general mobile service, 
thereby permitting accommodation of all 
categories of mobile user in the same 
bands? Would the general mobile 
service lead to greater and more uniform 
usage of mobile service spectrum and 
provide a stimulant for the development 
of new and innovative services? What 
are the requirements for support for 
mobile services involved in the national 
security mission, including weapons 
system requirements? 

21. What effect will advances in 
services like cellular radio or personal 
communications services have on 
traditional dispatch land-mobile 
services? *^ What are the implications 


Intemslional Civil Aviation Organization, 
Council Action on Recommendation 9/1 of the 1991 
Air Navigation Conference (Dec. 11.1991^ 

These nev^r technologies are discussed in 
greater detail infrc paras. 57-ez. 


of WAR092 decisions on the 
development of mobile services and 
future requirements? When will 
worldwide personal, mobile voice and 
data communications services become 
technically and economically feasible 
and widely available to the public? 
Information concerning the expected 
users of the service and the number of 
projected users is also requested. 

22. To what extent can mobile service 
requirements be satisfied in bands 
shared by several classes of users and 
by different services? With which 
services or types of services can 
frequency resources not be shared? If no 
sharing is possible, why? Are there any 
reasons for or benefits to restricting 
certain frequency bands to terrestrial 
mobile services, rather than sharing the 
band with the mobile-satellite service? If 
so, what frequency bands should be 
used in this manner? 

23. To what extent can satellites 
designed for the mobile services be used 
to meet requirements for remote 
telephone service? Can some of the 
current mobile service requirements for 
use of the High Frequency (HF) band for 
longer distance communications be 
satisfied by the mobile-satellite service? 
How much HF spectrum could be made 
available for other applications? How 
should INMARSAT spectrum 
requirements for the mobile-satellite 
service be factored into U.S. spectrum 
plans? To what extent can LEO satellite 
services share the same spectrum with 
geostationary satellite services? To 
what extent have WARC-92 decisions 
satisfied future needs for the mobile- 
satellite services? What is the impact of 
present allocation regulations upon 
efficient use of the mobile service 
frequency bands? 

2. Fixed and Fixed-Satellite Services 

24. The fixed service is 
’’radiocommunication * * * between 
specified fixed points." ** Major users of 
the fixed service in the United States 
include common carrier, private 
operational, auxiliary broadcast, and 
cable TV relay service users, and the 
federal government. The federal 
government uses a number of fixed 
service systems in its internal cross¬ 
country voice and data communications 
systems; the military uses them for both 
tactical and strategic communications. 

In addition to operations in the 
microwave and higher bands, there are 

a number of continuing applications in 
the HF channels for single channel 
emergency and message 
communications. Alternatives to fixed 


»• NTlA Manual Bupra note 28. { 6.1.1 at 6-5. 


point-to-point radiocommunications 
include land lines and satellite 
communications. In many 
telecommunications networics, fiber 
optic cables are replacing fixed point-to- 
point microwave systems, especially In 
and between city centers and other 
communications hubs and in areas 
where rights-of-way for cable laying can 
be Inexpensively obtained.** 

25. To what extent will alternative 
transmission media replace fixed 
microwave service? If such replacement 
occurs, what should be done with any 
unused frequencies? *^ Could unused 
microwave bands allocated to the fixed 
service be geographically shared with 
other services in a practical manner? *• 
What factors tend to discourage the use 
of fiber optic cables as an alternative to 
microwave systems? What other trends 
are there that would affect the future 
use of the fixed service? 

26. NTIA is seeking information on 
how much spectrum will be required for 
future fixed service operations. Can 
fixed service requirements migrate to 
higher frequency bands in the future? 
W^at types of applications are most 
likely at the higher frequencies and 
which cannot be moved to higher 
frequencies? What new modulation 
techniques are being developed for fixed 
service applications and what efiect do 
these techniques have on bandwidth, 
channel capacity, and spectrum 
requirements? 

27. NTIA is also seeking similar 
information on the future use of the 
fixed-satellite service. What effect does 
increased fixed-satellite service use 
have on fixed service use? What trends 
are there that affect the future use of the 
fixed-satellite service (e.g.. voice, data, 
and video trends)? What are the trends 
concerning separate fixed-satellite 
service systems [e.g., PANAMSAT, 
Columbia) performing the same 
functions as INTELSATs international 
commimications satellites? What are 
future plans concerning very small 


Nztiofial Telecommunications and Information 
Administration. U.S. Dep't of Commerca. Special 
Pub. No. 91-28. The NTIA Infrastructure Report: 
Telecommunications in the Age of Information 94- 
97 (Oct 1691). 

Note that under current PCC rules, unused 
licenses must be returned to the FCC See 47 CFR 
21.903(b). 22.903.23.49 (1991) for conunon carriers, 
which re<)uire FCC approval to discontinue service. 
See also 47 CFR 73.1750 80.31.87.35,90.157.94.53 
(1991). respectively, for the broadcast radio 
services, the safety and special radio services, the 
aviation services, the private land mobile radio 
services, and the private operational-fixed 
microwave service. 

•• That is. could the replacement by fiber optic 
cable in hubs allow sharing with other services that 
could not be permitted in areas where microwave 
systems are still required? 
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aperture terminals (VSATs) used for 
data transmissions to central collection 
points and LEO satellites? Will 
teleports •• continue to develop, and if 
so. what will be the effect on the ability 
to geographically share the spectrum 
used by the fixed-satellite service? How 
will the use of alternative transmission 
media, such as submarine fiber optic 
cables, affect the spectrum requirements 
of the fixed-satellite service? 

3. Broadcasting and Broadcasting- 
Satellite Services 

2a. Radio and telephone broadcasting 
is the spectrum use that most directly 
touches the American public. Virtually 
all Americans own or make use of 
broadcast radio and television receivers. 
Thus, any technical changes in the, AM, 
FM or television broadcasting services 
potentially can affect almost all U.S. 
citizens and accordingly require very 
careful planning. The spectrum 
allocations for AM, FM, and television 
broadcasting have undergone several 
changes over the years. In 1974, the FCC 
reallocated 115 MHz of spectrum from 
broadcast to land mobile use.^^ In 
addition, the FCC revised rules 
regarding UHF television channels 14-20 
to allow broadcast/land mobile 
sharing.Recently the AM broadcast 
band was expanded by 100 kHz to 
include the 1605 kHz frequency range.** 

29. Furthermore, the FCC is currently 
considering significant changes to 
broadcast delivery systems, such as 
ATV in television and DAB in radio, 
that could affect future requirements for 
commercial broadcast spectrum.*® With 
regard to ATV spectrum needs, the FCC 
has tentatively concluded that the UHF 
and VHF spectrum currently allocated 
for television broadcasting using the 
National Television System Committee 
(NTSC) standard will be used for 
ATV.** Furthermore, the FCC has 


*• A teleport is a concentration of co*located 
Earth stations under a single management, usually 
operating in the rixed-satellite service. 

Land Mobile Radio Service. Second Report and 
Order. 46 FCC 2d 752 (1974). 

Und Mobile/UHF-TV Sharing Wan. Fifth 
Report and Order. 48 FCC 2d 360 (1974). 

** Review of the Technical Assignment Criteria 
for the AM Broadcast Service. 6 FCC Red 6273 
(1991). 

Amendment of the Commission's Rules with 
regard to the Establishment and Regulation of New 
Digital Audio Radio Services. Gen. Docket No. 90- 
357. 5 FCC Red 5237 (released Aug. 21.1990): 
Advanced Television Systems and Their Impact 
upon the Existing Television Broadcast Service. 8 
FCC Red 7024. 7038 (1991) (hereinafter Advanced 
Television). 

** See Advanced Television Systems and Their 
Impact upon the Existing Television Broadcast 
Service. Tentative Decision and Further Notice of 
Inquiry. 3 FCC Red 6520 (1968). 


determined that most, perhaps all, 

^ existing full-serivce NTSC broadcasters 
* can be accommodated using this 
spectrum,** and that after a suitable 
transition period, the NTSC channels 
should be surrendered to the FCC.** 

30. Similar spectrum use issues exist 
for the development and implementation 
of DAB in the United States. The 
broadcast industry is actively 
developing both “in-band** and **out-of- 
band** approaches for DAB, and the 
results of these development efforts will 
affect the range of feasible options 
available to the FCC in making spectrum 
management decisions to accommodate 
this new service. Moreover, recent 
actions at WARC-02 have focused 
increased attention on this 
technology.*’ 

31. Considering the requirements of 
new broadcast technologies such as 
ATV and DAB. are current allcoationa 
for broadcast technologies sufficient? 
What is the likely impact of WARC-^2 
on availability of spectrum for DAB? 

Are there different requirements 
depending on whether the service is 
provided on a terrestrial or satellite 
basis? On the other hand, given the 
increasing demand for spectrum access 
in the major broadcast markets, and the 
transition to new, potentially more 
efficient broadcast technologies, will 
there be opportunities for greater 
flexibility or increased sharing in the 
use of broadcasting spectrum, 
particularly in the Idhg-run? 

32. The United States Information 
Agency, through the Voice of America, 
carries out HF radio broadcast 
operations in the United States, in 
addition to its other broadcast services, 
for audiences outside the United States. 
The Armed Forces Radio and Television 
Service, and a number of private sector 
broadcasters also have broadcast 
operations that reach audiences outside 
the United States. What are the future 
spectrum requirements for HF 


Advanced Television, supra note 43. at 7029. 

•• In addition, the FCC has tentatively concluded 
that it should not propose additional spectrum 
allocations for broadcast auxiliary purposes at this 
lime; Advanced Television, supra note 43. at 7031, 
For ATV, the U.S. proposed a new 
broadcasting-satellite service allocation at 24.65- 
25.25 GHz to augment the current allocation at 12 
GHz: US. Dep't of State. United States Propossls for 
the 1992 World Administrative Radio Conference 
for Dealing with Frequency Allocations In Certain 
Parts of Ihe Spectrum 6 (1991) (hereinafter WARC- 
92 Proposals!. The WARC allocated 17.3-17S GHz 
for Region 2 and 21.4-22 GHz for Regions 1 and 3 for 
BSS. while deleting the allocation at 22.5-^23 GHz; 
WARC-92 Final Acts, supra note 4. at 20. 24. For 
DAB, Ihe WARC allocated 1452-1492 MHz. 2310- 
2360 MHz (in the U.S. and India), and 2535-2655 
MHz (in several Asian and eastern European 
administrations): /d addendum ~t> corrigendum at 5- 
^20 23 . 


broadcasting, both government- 
sponsored and private? 

33. Satellite-based television 
broadcasting is now being provided in 
Europe and in Japan. In the United 
States, the FCC has allocated and 
assigned spectrum for television from 
satellites and a number of proponents 
have plans to begin offering services in 
the near future. The large number of 
television receive-only (TVRO) systems 
in the United States indicates that 
consumers may be willing to pay for 
satellite broadcasting, particularly as 
the size of the antennas and overall 
prices of the systems are reduced. 
TVRO systems, however, currently 
receive television from satellites 
operating in the fixed-satellite service, 
not the broadcasting-satellite service. 
Spectrum requirements for satellite 
broadcasting may compete with 
spectrum requirements for other 
satellite-based radio services. NTIA 
thus seeks comments on the outlook for 
satellite-based broadcast systems, 
including television, audio, or other 
forms of broadcast services. What will 
be the total spectrum requirements in 
the next ten years for broadcasting- 
satellite services? Will the spectrum 
allocations for broadcasting established 
by WARC-92 be adequate in the long 
term? Are there domestic or 
international spectrum coordination 
concerns? Will broadcasting via 
satellite, either as a supplement to or 
replacement of HF broadcasting, be 
realized and will this affect HF needs? 

4. Radiodetermination,* 
Radiodetermination-Satellite, and 
Meteorological Aids Services 

34. Radiodetermination is ‘*the 
determination of the position, velocity 
and/or other characteristics of an 
object, or the obtaining of information 
relating to these parameters, by means 
of the propagation properties of radio 
waves.** ** The radiodetermination 
service includes radiolocation and 
radionavigation, with a wide variety of 
applications such as surveillance for 
enemy aircraft, missile tracking, target 
detection, weapon control, air traffic 
control, maritime navigation and aircraft 
altimeters. Although radiodetermination 
stations are predominantly radars, the 
service includes a number of non-radar 
systems such as LORAN-C, the Global 
Positioning System (GPS), and Glide 
Slope systems for aircraft. 
Radiodetermination bands are typically 
not shared with other services because 
the high i;>ower of most radar 
transmitters, the use if rotating or 


NTiA Manual, supra note 28. & 8.1.1 at 8-10. 
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Bcanning antennas, the mobility of the 
stations (e.g„ on ships and aircraft], and 
the critical functions they perform (e.g.. 
safety-oMife and military fimctions). 
However, sharing has been practicable 
for uses where interference from radars 
can be accommodated and interference 
to the radiodetermination stations will 
not occur (e.g., amateurs). NTIA seeks 
information on all future applications of 
radar technology. 

35. Many of the newer military 
airborne radars are capable of 
performing both radiolocation and 
radionavigation functions with the same 
signal through the use of complex signal 
processing techniques. These 
“multifunction radars** are spectrum 
efficient devices, since they perform the 
functions of at least two radars with 
only one signal. Do these multifunction 
radars point to a more general merging 
of functions? Should the radiolocation 
and radionavigation services continue to 
use separate frequency bands? Do 
multifunction radiodetermination 
systems require separate spectrum 
allocations? Is there a need to further 
define the radionavigation or the 
radiolocation services? What types of 
radio systems or services can share 
spectrum with radar systems? What 
conditions could be required? How 
should broadband (low<energy, impulse- 
type) radars be supported? 

36. Radars are also used in the 
meteorological aids service to detect 
precipitation, wind speeds and wind 
gusts. Meteorological radars include 
weather radars at airports and 
meteorological forecast stations and 
those used in navigation aboard ships 
and aircraft. What effect will the current 
upgrading of the National Oceanic and 
Atmospheric Administration's weather 
forecasting system, in particular the use 
of the Next Generation Radar 
(NEXRAD) technology and the Wind 
Profiler radar systems, have on the 
spectrum? 

37. Uses of the radiodetermination- 
satellite service (radiodetermination 
involving one or more spacecraft) 
include spacecraft docking and Earth- 
surface mapping. What are the future 
spectrum requirements for space-based 
radar? 

38. Some non-radar radionavigation 
systems like the GPS and the Global 
Navigation Satellite System 
(GLONASS), are satellite based. Others, 
like the LORAN-C system, use a series 
of terrestrial transmitters. Still others 
like the Distance Measuring Equipment 
(DME) and Tactical Air Navigation 
(TACAN) systems determine aircraft 




locations relative to a beacon 
transmitter. Some of these systems 
perform overlapping fxmctions. Which of 
the non-radar associated 
radionavigation systems will continue to 
be needed? Which may be safely 
discontinued and when may that occur? 
Are there any new types of 
radionavigation systems being 
developed or investigated? 

5. Other Space Services and Radio 
Astronomy 

39. The satellite services for mobile, 
fixed, broadcasting, and 
radiodetermination applications have 
been discussed previously in this Notice 
in conjunction with the analogous 
terrestrial services.®® This section 
covers the Earth exploration- and 
meteorological-satellite services, the 
inter-satellite service, the space 
operation and space research 
services, and a proposed general- 
satellite service. The radio astronomy 
service, which, like the space services, 
involves equipment receiving radio 
signals from space, is also covered. 
NTIA is seeking information on future 
requirements in these services. How do 
technology and propagation 
characteristics of the space services and 
radio astronomy limit the frequency 
ranges in which they can be 
accommodated? What other services 
can share frequency bands with the 
space services and radio astronomy? 
When will additional spectrum be 
required or excess spectrum be 
available for other uses? Does the 
geographical distribution of Earch 
stations and radio telescopes suggest 
possible geographic sharing of 
spectrum? 

(q) Earth Exploration- and 
Meteorological-Satellite Services 

40. Systems in the Earth exploration- 
satellite service, which includes the 
meteorological-satellite service, are 
used where “information relating to the 
characteristics of the Earth and its 
natural phenomena is obtained from 
active sensors or passive sensors on 
earch satellites (and) from airborne or 
Earth-based platforms.’* The 
meteorological-satellite service is **(a)n 
earth exploration-satellite service for 
meteorological purposes.** Both 


See supra paras. 19,27.33. 37. 

»* Requirements for tracking, telemetry, and 
command of space systems arc included in the 
discussion of the space operation service, although 
they are often accommodated in other space 
services. 

•» NTIA Manual, supra note 2a | 6.1.1 at 6-4. 

•• Id ( ai.l at 6-^. 


geostationary and non-geostationary 
satellites are used for these functions. 

To what extent are the uses of Earth 
exploration and meteorological 
satellites, both in the public and private 
sectors, expected to grow? Are current 
allocations adequate to meet anticipated 
requirements? 

(b) Inter-Satellite Service 

41. The inter-satellite service is **[a] 
radiocommunication service providing 
links between artificial earth 
satellites.** Inter-satellite links have 
grown in importance in the United 
States over the past several years as 
data relay satellites have largely 
replaced the ground tracking network. 
Although current data relay satellites 
operate space-to-space links in the 
space research service, future data relay 
satellites are expected to use the inte- 
satellite service. Thus, the inter-satellite 
service will become more important.®® 
Will this trend continue? To what extent 
will future data relay satellites continue 
to operate in the space research service? 

42. WARC-92 created new. primary 
inter-satellite service allocations at 
24.45-24.75 GHz and 25.25^27.5 GHz,®® 
Will these additional allocations be 
sufficient to meet future requirements 
for links between satellites, including 
those in low-Earth orbit? 

(c) Space Operation Service 

43. The space operation service is 
defined as “[a] radiocommunication 
service concerned exclusively with the 
operation of spacecraft, in particular 
space tracking, space telemetry and 
space telecommand.*’ ®^ Spectrum 
managers originally intended for 
tracking, telemetry and command 
(TT&C) communications for spacecraft 
to be accommodated in the same bands 
qs the other functions of the spacecraft 
(mission bands).®® However, the space 
operation service was created so that 
TT&C requirements for a wide variety of 
satellites could be accommodated using 
a few data relay satellites or Earth 
stations. In the United States, 
commercial satellite operatiors 
generally use the mission bands for 
TT&C while the government agencies 
generally use three bands near 2 GHz.®® 


Id ( 6.1.1 at 6-7. 

*• WARC-92 Proposals, supra note 47. at 7. 

•• WARC-92 Final AcU. supra note 4. at 25-26 
NTIA Manual, supra note 26 I 6.1.1 at 6-12. 

•• International Radio Considtatlve Committee, 
Rep. No. 64S-1. Space Operation Systems % 1 (IW). 
The use of these “mission bands** for TT4C is still 
the stated norm; Manual, supra note 26 
I 61.1 at 6-12 (defining the space operation service). 

*• NTIA Manual, supra note 26 S 4.14, at 4-62 
and footnotes G42 (allocating the 1761-1642 MHz 

Continued 
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As satellite systems move to frequencies 
above 15 GHz, the mission bands will 
become less suitable for space 
operations, placing more emphasis on 
the space operation service.*® In the 
future, how will the TT&C functions be 
divided between the space operation 
service and the mission bands? 

44. The advent of commercially- 
owned expendable launch vehicles 
(ELVs) promised a new alternative for 
launching commercial payloads. Six 
frequencies in the 2310-2390 MHz band 
were allocated in 1988 to support launch 
telemetry for flight testing of commercial 
ELV8.*‘ Government tracking facilities 
have begun to reconfigure their 
telemetry systems to support these 
operations. The frequency band 2300- 
2450 MHz was reallocated at WARC-02 
to Include an additional allocation in the 
sub-band 2310-2360 MHz for 
broadcasting-satellite (sound) and 
complementary terrestdal sound 
broadcasting in the United States and 
India.®* Implementation of this 
allocation and any subsequent 
development of broadcasting-satellite 
systems in this sub-band may impact the 
use of the three lower frequencies set 
aside for commercial ELV support. NTIA 
seeks comments regarding the future 
spectrum requirements for launch 
vehicles, both commercial and 
government-owned, considering the 
results of WARC-92. Will the 
commercial launch industry spawn 
private launch facilities? If so. does the 
private sector have spectrum 
requirements for related operations, 
su^ as tracking for launch vehicles and 
fliglit termination systems? 

45. For government spacecraft In low- 
Earth orbit, TT&C communications are 
provided through the National 
Aeronautics and Space Administration 
(NASA) Tracking and Data Relay 
Satellite System (TDRSS). Commercial 
satellites can also use TDRSS for in- 
orbit telemetry in the 2285-2290 MHz 
and 14.896-15.121 GHz bands.®* Is this 


band for Earth-to-space links). ClOl (allocating the 
2200-2290 MHi band for space-to-Barth and spaca- 
to-space links), and US90 (allocating the 2025-2110 
Mfiz band for Earth-lo-tpace and space-to-spaca 
links). 

•® Intematonal Radio Consultative Committee. 
Rep. No. 678, Technical Feasibility of Frequency 
Sharing Between the Space Operation Service and 
the Space Research Service in the 1 to 10 GHz Band 
fi 1 (1990). 

•* NTIA Manual, supra note 2a ( 4.1.3, footnote 
US27a The specific frequencies are 2312.5 2332.5. 
2352.a 2364.5. 237a5. and 2382.5 MHz. 

•* WARC-02 Final Acts, supra note 4 . 
addendum-^corrigendum at 

•• NTIA Manual, supra note 2a { 4.1.3, footnotes 
US303. US3ia 


allocation adequate to meet future 
requirements for commercial satellite 
telemetry via data relay satellites? What 
other in-orbit TTfirC communications 
will be required, both for government 
and commercial spacecraft? 

(d) Space Research Service 

46. The space research service is **(aj 
radiocommunication service in which 
spacecraft or other objects in space are 
used for scientific or technological 
research purposes.” ®^ The space 
research service encompasses both deep 
space systems ®® and those nearer to the 
Earth. As a research-oriented 
organization, NASA operates most of its 
systems in the spac^ research service. 
This results in a broadening of space 
research service applications to include 
such things as data relay links for a 
wide variety of spacecraft, both 
government and commercial. Is the 
continued use of the space research 
service for such systems appropriate? If 
not, what services should be used? Are 
current space research allocations 
adequate to meet future requirements if 
data relay satellites continue to use this 
service? 

47. At WARC-92, the United States 
proposed new space research 
allocations for extra-vehicular activities 
(410-420 MHz) and for use in proximity 
of a space station (400.15-401 MHz).®® 
WARC—92 created these allocations, 
though the space research service is 
secondary to the fixed and mobile 
services In the 410420 MHz bahd.®^ 

How much are such space research 
activities expected to increase? Are 
these new allocations, in addition to the 
current space research activities 
expected to increase? Are these new 
allocations, in addition to the current 
space research allocations, adequate to 
meet future spectrum requirements? 
Under what service should 
radiocommunications requirements 
involving satellites of the sun, moon, 
and other planets be met? 

(e) General-Satellite Service 

48. Another U.S. proposal at WARC- 
92 would have created a new **generai- 
satellite service” to “provide for both 
mobiie-and fixed-satellite applications 
within one radio service/* ®® The 


** NTIA Manual, supra 28. ( 6.1.1 at 6-12. 

•• Deep space Is defined as "Isjpace at distances 
from the Earih equal to or greater than 2x 10* 
kilometers." NTIA Manual, supra note 28, { 6.1.1 at 
6-3. 

•• WARC-92 Proposals, supra note 47. at 3, 
WARC-a2 Final Acts, supra note 4 . at 17-ia 
•• WARC-92 Proposals, supra note 47. at 12. 


proposal would have replaced the 
current fixed-and mobile-satellite 
service allocations at 19.7-20.2 GHz and 
29.5-30 GHz with general-satellite 
service allocations.®* Rather than 
establishing the new service 
immediately, WARC-92 upgraded the 
existing mobile-satellite service 
allocations in those bands to primary 
status in Region 2 and recommended 
further study of the issue.’* Considering 
the decisions of WARC-92, should the 
concept of a general-satellite service 
above 30 GHz be pursued? What types 
of systems would operate in the service? 
What are their spectrum requirements? 
Should other space services allocations 
above 20 GHz also be replaced with 
general-satellite service allocations? 

(f) Radio Astronomy Service 

49. The radio astronomy service is a 
service used in scientific research for 
**the reception of radio waves of cosmic 
origin,** ’* Howevej. radio astronomy 
receivers require exceptionally high 
antenna gain and receiver sensitivity in 
order to detect the desired signals. This 
makes them highly susceptible to 
interference. How can radio astronomy 
be adequately protected as the use of 
other portions of the radio spectrum 
increases? In particular, what protection 
should be afforded from out-of-band 
airborne and satellite-borne 
transmitters? What is the potential 
impact of the proliferation of non- 
licensed devices on radio astronomy? ’* 

50. Radio telescopes are designed to 
detect two types of radio emissions from 
space: continuum radiation and spectral 
line radiation. For continuum emissions, 
observations at frequency intervals of 
about one octave are usually adequate 
to determine the special distribution.’^ 
Are current radio astronomy allocations 
adequate in bandwidth and spacing to 
meet future needs? Very long baseline 
interferometry (VLBI) techniques are 
used to improve spatial resolution of 


•* td at 8. 

WARC-e2 Final Act*, supra note 47, at 22-23, 
27. 

*' In Its Recommendation COM4/D. WARC-92 
recommended that the International Radio 
Consultative Committee (CCIR) carry out studies of 
the compatibility between multiservtce 
geostationary satellite networks and the fixed- 
satelhte service, and that a future WARC consider 
the requirement for a single service encompassing 
both fixed-and mobile-satellite service applications. 
Id. at 129-129. 

NTIA Manual supra note 28. ft ai l. at 6-ia 

However, radar astronomy, a related discipline 
Involves high power emissions in radiolocation 
bands. 

International Radio Consultative Committee. 
Rep. Na 652-2. Characteristics of the Radio 
Astronomy Service and Preferred Frequency Bands 
ft 2.2.2 (1990). 
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observed objects. These techniques 
currently employ antennas located in 
different countries to provide adequate 
spacing. The use of VLBl techniques 
requires the simultaneous protection of 
the frequencies in all the countries 
involved.’® How can requirements for 
VLBI experiments in many countries be 
accommodated? 

51. While radio telescopes have 
observed hundreds of spectral lines, 
certainly not all of the frequencies can 
be protected. The most important lines, 
selected by the International 
Astronomical Union, have largely 
received protection internationally.’® 
Are the spectral lines used in radio 
astronomy adequately protected? Will 
radio astronomy require protection for 
additional lines in the future? If so, how 
can this protection be provided in bands 
allocated to other services? ” 

6. Amateur Radio Service 

52. Amateur radio operators provide 
many non-commercial public services 
via radiocommunications, including 
emergency communications during 
natural disasters. Many of the 
technological advances in 
radiocommunications can be traced 
back to initial experimentation carried 
out in the amateur service. Currently, 
the amateur service performs an 
important and useful function as an 
adaptor of complicated and expensive 
technologies, often producing versions 
of communications systems more 
suitable for practical use. llie present 
amateur service frequency allocations 
cover a wide range of frequencies and 
vary in status from operation on a non¬ 
interference, unprotected basis ’® to 
primary (exclusive) status ’® in the 
National Table of Frequency 
Allocations. Some amateur operations 
share frequency bands with government 
radiolocation, fixed, or mobile services. 


Id. $ 4.3. 

IN 1987. emissioni from interstellar methanol 
masers were discovered at 12.179 GHz, which lies in 
a band allocated for rixed'Satellite service 
downlinks. Observations of this line have been 
severely limited. At least one party has stated that 
such ol^ervations would be very difficult to 
accommodate because of heavy commercial 
Investment. See Comments of National Science 
Foundation at 9. NTIA Spectrum Notice, supra note 
2 , 

For example, footnote US275 to the National 
Table of Frequency Allocations allows amateur 
operations in the 902-928 MHz band on a secondary 
and unprotected basis to other services operating in 
accordance with the Table, and other certain radio 
services (i.e.. Automatic Vehicle Monitoring). NTIA 
Manual, supra note 28, { 4.1.3. 

For example, the frequency band 144-146 MHz 
is allocated to the Amateur and Amateur-Satellite 
services on an exclusive basis. 


53. NTIS seeks comments on the 
future spectrum requirements for the 
amateur radio service. What factors 
could either increase or reduce the 
spectrum requirements of the service? Is 
the current spectrum used by amateurs 
adequate? What new techniques may 
increase the ability of the amateur 
service to share with other radio 
services in certain frequency bands? 

7. Other Services 

54. NTIA also seeks comments on 
other currently allocated radio services 
not specifically addressed above [e.g.. 
Standard Frequency and Time Signal 
Service). We are also interested in 
proposed new and innovative uses of 
the spectrum that are not currently 
accommodated with the National Table 
of Frequency Allocations or for which 
no specific radio service has been 
defined. What spectrum requirements 
can reasonably be anticipated for these 
services, and what frequency bands are 
suitable or required to accommodate 
these services? In addition, are the 
current arrangements, if any. for 
temporary assignments for experimental 
purposes adequate? Or, do they tend to 
hamper innovation when the 
development fits in no existing service? 
Similarly, does that lack of conformity 
to the service definitions of 
multifunction systems [e.g-, those that 
combine voice communications with 
positioning) hamper their development? 
Considering the decisions of WARC-92 
and the Voluntary Group of Experts 
(VGE) should general radio service 
categories be developed? 

B. Technologies 

55. In this part of the inquiry, NTIA 
solicits information concerning emerging 
or existing technologies that could have 
an impact on requirements for spectrum 
use. We specifically request Information 
on (a) tedmologies whose 
implementation would result in more 
efficient and effective use of the 
spectrum while at the same time 
satisfying service requirements, and (b) 
those technologies whose 
implementation may require Increased 
spectrum usage. Further guidance on the 
information desired is contained in the 
following paragraphs. 

1. Technologies That Increase the Utility 
of Higher Frequencies 

56. Usage of the radio spectrum is less 
concentrated at higher frequencies than 


•® Intemalional Telecommunication Union. Resot. 
No. 1009. Bstablishment of a Voluntary Group of 
Experts to Study Allocation and Improved Use of 
the Radio-Frequency Spectrum and Simplirication of 
the Radio Regulations (Nov. 2.1090). 


at lower frequencies, but. as noted 
above, technological limitations in 
design and manufacture of radio 
systems often preclude the use of higher 
frequencies for many services. The 
physics of radio frequency propagation 
often limit the usage even further (e.g. 
the combination of high signal 
propagation loss and low-gain mobile 
antennas severely limits mobile 
coverage range). However, progress is 
being made. The application of newer, 
solid-state devices might support 
development of mobile service 
equipment that operate at higher 
frequencies than those presently in use. 
Wireless local area computer networks 
are being developed at 10 GHz. Point- 
to-point communications are also being 
implemented at higher frequencies. ®* In 
order to assess the full impact of future 
spectrum requirements, we are soliciting 
information on techniques and devices 
that have been developed or are under 
development that could facilitate the use 
of higher frequencies. What are the 
specific functions of such techniques or 
devices? What radio services will they 
support? Dpes the capability represent a 
mature technology or is it under 
development? Information on the 
limitations and costs associated with 
the techniques or devices is requested. 
To what portion of the spectrum is the 
particular technique or device 
applicable? 

2. Microprocessor-based Radio 
Technologies 

57. In recent years, microprocessors 
increasingly have been incorporated 
into radio systems, making possible new 
technologies that use the spectrum more 
efficiently. ®® Most of these technologies 
are related to mobile communication. 

For example, trunked systems use a 
computer to select an available channel 
so that the assigned channels are used 
more efficiently. Priority access could 
allow users having diverse missions to 
share the same triuiked system, ensuring 
that critical communications could 
preempt routine communications. 
Cellular radio systems employ relatively 
low power transmitters and frequency 
reuse to improve efficiency. Future 
computer-controlled communications 
systems could dynamically apportion 
spectrum resources, further Improving 
efficiency. What other microprocessor- 


•» Gilder. $upro note 31. at 324. 330. 

•* See Emerging Technologies Inquiry, supra note 
5. 

This section covers technologies that employ 
microprocessors in the radio frequency portions of 
communications systems. NTIA supports the use of 
such technologies to improve spectrum efficienc>'. 
See NTIA Spectrum Study, supra nolo 3. at 14a 
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based technologies could improve the 
efficiency of spectrum use? How will 
their use affect future spectrum 
requirements? 

(a) Trunking 

58. Whereas conventional land mobile 
systems have exclusive use of their 
channels in a geographic area, 
regardless of how heavily those 
channels are used, trunked systems 
assign numerous users to a few 
channels, increasing spectrum 
efficiency. When a user activates a 
transmitter in a trunked system, the 
system locates an available channel and 
assigns it to that transmitter. When 
the user is finished the channel is 
available for assignment to another 
user. This process is known as “demand 
assignment.** What developments in 
trunking technology are possible that 
might increase even further the spectrum 
efficiency of trunked systems? What 
sort of spectrum savings could be 
reasonable anticipated? For what types 
of mobile radio users is the use of 
trunking technology impractical or 
otherwise inappropriate? 

59. In addition to assigning channels 
to users only when needed, trunked 
systems can also provide priority access 
to certain users. In a priority access 
system, available channels are assigned 
to users based on a priority basis 
instead of “first come, first served.** A 
user having high enough priority can 
even preempt a lower priority user if all 
other channels are used. How can 
priority access systems be used to 
increase the effectiveness of trunked 
systems? 

(b) Cellular Radio 

60. Cellular radio is another 
microprocessor-based technology that 
conserves spectrum. Cellular systems 
use service areas, called •*cells.** that are 
t 3 rpically much smaller than the service 
areas used with trunked systems. Each 
cell has a base station and a set of 
frequencies. The frequencies can be 
“reused** in non-adjacent cells without 
interference. While the mobile units in a 
cell communicate with the base station 
by radio, the base stations are tied to 
the telephone system or to other base 
stations by wire or by fixed microwave. 
Each cell operates, in effect, like a 
trunked system using computer-selected 


If. however, ell channels are being used, the 
user requesting a channel is “blocked.** The quality 
of such multiple access systems is often measured 
either as the probability that a user will be blocked, 
or as the expected time required to obtain a clear 
channel. 

The term “cellular radio*' as used here refers to 
the cellular technology as a whole, not just to 
cellular telephone. 


frequencies to link the base station with 
the mobile units. Computers also control 
the “handoff* from one base station to 
another as mobile units move between 
cells. Since the service areas are smaller 
in a cellular system than in a 
conventional land mobile system, fewer 
frequencies are required, even 
considering the need to avoid using the 
same frequencies in adjacent cells. 

Some have argued that dividing the cells 
into Sectors with different frequencies 
can increase the efficiency even more.®® 
To what extent could **cellular-type** 
technology be applied to private land 
mobile dispatch usage? What 
percentage of the private land mobile 
market, whether trunked or not. can be 
satisfied by the use of cellular telephone 
or PCS having access to the public 
switched network? 

(c) Dynamic Control of Spectrum 
Resources 

61. Permanent band allocations result 
from international and national 
regulatory processes and can take 
months or years to change. The benefits 
of dynamic control of spectrum 
resources can. in a sense, replace these 
permanent band allocations and can 
theoretically be extended to the control 
of power and bandwidth. If a band were 
allocated to a number of different 
services, a computer linking or 
managing a system theoretically could 
be used to rapidly adjust the proportion 
of the bank available to each service in 
response to changing requirements.®*’^ 
What services could benefit from 
dynamic control of spectrum resources? 
What potential drawbacks would be 
associated with such a system? 

62. For many systems, 
communications requirements, including 
the relative locations of the transmitter 
and receiver and the bandwidth of the 
baseband signal, vary vrith time. 
Typically, the systems are designed 
conservatively, always operating so as 
to be able to meet the most demanding 
scenario. However, the unnecessarily 
large bandwidth or transmitter power 
that could result from this design wastes 
spectrum resources. In its comments to 
the NTIA Spectrum Notice, the Personal 


Kucar. Mobile Radio: An Overview. IEEE 
Communications Magazine. Nov. 1991. at 72.80. 

The 1S45>1559 MHz and 1646.5-1660.5 MHz 
bands are allocated on a primary basis to the 
aeronautical mobile-satellite service (AMSS). 
Segments of these bands. 1549.5-1558.5 MHz and 
1651-1660 MHz, also have primary allocations to the 
mobile-satellite service (MMS). However, in these 
segments. AMSS requirements have priority over 
MSS requirements when the former cannot be met 
elsewhere in the bands. Thus, the co-primary 
segments are. in effect, reallocated when required 
by the AMSS demand. NTIA Manual . supra note 28. 
i 4.1.3. at 4-59 to 4-60 and footnote US308. 


Radio Steering Group (PRSG) described 
in the *‘radio of tomorrow** as **a 
computer with an RF *front end,* ** ®® 

The PRSG envisions computer- 
controlled communications networks, 
each able to **dynamically shift its 
capabilities and performance to meet 
only the actual immediate demand, 

* * • consuming only the necessary 
resources and releasing unneeded 
resources * * *.** ®® How could the 
spectrum resources *'relea8ed*’ by such a 
system be made available to other 
users? Are such systems practical? How 
soon could technology be available to 
implement such a system? 

63. During U.S. preparations for 
WARC-92, several developing 
technologies and dynamic spectrum 
management techniques were discussed. 
These techniques have a potentially 
significant impact on the current level of 
congestion in the HF bands. The 
technologies include: (a) Low cost 
single-sideband (SSB) HF broadcast 
receivers; (b) frequency agile mobile and 
fixed HF radio systems; and (c) 
automatic link establishment HF radio 
systems. The dynamic spectrum 
management techniques include the use 
of computerized data bases containing 
the operating schedules of the major 
users of a band and real time computer 
control of frequency agile radio 
equipment. What will be the likely 
impact of the above and other 
technologies and spectrum management 
techniques on current users of the HF 
bands? 

3. Antenna and Propagation 
Technologies 

64. Technological innovations can 
increase the usability of the radio 
spectrum, through either the use of 
higher frequencies, as noted above, or 
techniques that allow more users in the 
same frequency bands. Antenna 
innovations and design improvements 
along with increased understanding of 
propagation effects, have, in the past, 
contributed to increases in spectrum 
efficiency. For example, the 
development of antennas with increased 
directivity and increased discrimination 
for cross-polorized signals has allowed 
increased sharing of frequency bands. 
Increased understanding of radio 
frequency propagation effects. e.g.» 
fading characteristics, has supported the 
development of communication systems 
that provide a more effective use of the 
spectrum. NTIA, recognizing the 
importance of understanding radio 


** Comments of Personal Radio Steering Croup at 
2, NTIA Spectrum Notice, supra note 2. 

•• Id at 5. 
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frequency propagation effects, conducts 
various propagation studies at its 
laboratories in the Institute for 
Telecommunication Sciences, in 
Boulder, Colorado. 

65. We request comments on 
technological developments in the areas 
of antennas and propagation that could 
contribute to more effective utilization 
of the radio spectrum. What are the 
antenna developments that will support 
the utilization of certain services, 
small and efficient antennas for use with 
personal communication devices? 
Similarly, what propagation 
developments, such as increased 
understanding of ionospheric sky-wave 
progagation, will contribute to the 
usability of the spectrum? What are the 
specific attributes of the development 
that impact spectrum utilization? Does 
the capability represent a mature 
technology or is it under development? 

Is the particular technology applicable 
to a specific frequency bcmd and, if so. 
what is the frequency range of 
applicability? 

4. Signal Modulation 

66. Many efficiencies in the use of the 
spectrum have come about because of 
advancements in signal modulation. 
Signal modulation is the process 
whereby desired information is 
impressed onto the “carrier** signal. For 
many years, double-sideband amplitude 
modulation (DSB). such as still used in 
our AM broadcast band, was the 
predominant modulation for a wide 
variety of applications, including fixed, 
aeronautical, and maritime-mobile 
operations. For many applications DSB 
has been replaced by single-sideband 
(SSB) suppressed (or reduced) carrier 
modulation, with the result that 
transmitted bandwidth was reduced by 
almost 50 percent, and transmitter 
power requirements were reduced. 
Amplitude companded SSB, along with 
other recent modulation processes, is 
now capable of operating in 5 kHz 
channels. Systems using these 
modulation processes are candidates for 
operation in the 220-222 MHz band 
where the channelization is 5 kHz. What 
other bands should employ narrowband 
techniques? 

67. Frequency modulation (FM) has 
been the mainstay for many mobile 
operations. Over time, advances in 
technology have allowed single channel 
bandwidths to be reduced from ICX) kHz 
to 25 kHz, and in some cases to 12.5 
kHz. with the promise of 6.25 kHz or 
better for the future. What types of 
modulation will be used in mobile 
operations in the future, and what 
bandwidths will be practicable? 


68. Other types of modulation—some 
new. some envisioned for many years— 
have come to the forefront as advanced 
solid-state devices have made some 
other modulation schemes, especially 
digital modulation, practicable. For 
several years, government agencies 
have been using digitized voice and the 
Digital Encryption Standard (DES) for 
voice privacy requirements. The 
effective data rate possible with such 
systems has increased over the years, 
due to modulation processes such as 
Quadrature-Amplitude-Modulation 
(QAM). Time Division Multiple Access 
(TDMA) and Code Division Multiple 
Access (CDMA) are other high- 
efficiency processes that allow many 
users to share a single radio channel. 
What radio services would benefit from 
the use of these modulation processes? 
Will digital modulation replace analog 
modulation in most radio services? 

What will be the effect of using 
increased digital modulation schemes on 
standardized channeling schemes? 

69. The introduction of new 
modulation techniques has not always 
resulted in lessened bandwidth. One 
such technique, spread-spectrum, has 
become popular with the military 
services because of its inherent 
interference-resistant and low- 
detectability characteristics. Spread 
spectrum systems typically use up to 
1000 times the baseband information 
bandwidth for transmission. At the 
same time, the transmitted power 
density is very low, making the signals 
difficult to detect by imauthorized 
entities, and. in some cases, allowing 
them to be ‘‘overlaid” on existing signals 
without causing interference. What 
types of services can best share with 
spread-spectrum “overlaid” signals? 

70. One of the major advantages of 
digital modulation is the potential for 
data compression, removing redundant 
Information from signals to reduce the 
bit rate and thus the required 
bandwidth. The decreased bandwidth 
permits smaller channel spacing, 
allowing more users to operate in a 
given frequency band. What are the 
potential effects of data compression on 
spectrum requirements? What other 
digital signal processing techniques can 
be used to conserve spectrum? What 
services can take advantage of these 
techniques? 

71. In view of this mix of narrow- and 
wide-band systems, NTIA seeks 
comments on the future of modulation 
processes. Will spectrum efficiency be 
gained through systems with high bits- 
per-Hertz ratings, or through spread- 
spectrum systems, with the attendant 
low probability of interference? What 


new modulation types are yet to come? 
Which of the known types will stay with 
us for the foreseeable future? Can new 
modulation techniques lead to increased 
spectrum sharing or increased efficiency 
in spectrum use? What technologies 
(e.g.. improved batteries and solid state 
devices) are critical to the future use of 
innovative modulation systems? 

5. Other Technologies 

72. The preceding paragraphs contain 
examples of technologies that could 
impact future spectrum requirements. 
However, these examples might not be 
complete. There could well be other 
technologies, outside the scope of the 
examples, that have been developed or 
are being developed that could have an 
impact on the use of the spectrum. These 
other technologies might be so different 
or unique as to not fall into our current 
notions for capabilities that impact 
spectrum use. We request information 
on such innovative technologies. What 
are their specific functions? What radio 
services will they support? What is the 
status of the development of the 
technology? Is the technology limited to 
particular portions of the spectrum? If 
so, what portions of the spectrum would 
be affected? 

C. Spectrum Sharing Issues 

73. As noted above, the existing 
practice of allocating separate portions 
of the spectrum to different radio 
services and to different classes of users 
has become increasingly complex and 
spectrum has become congested in some 
areas and frequency bands while 
remaining almost empty in others. Both 
the FCC and NTIA are introducting 
flexibility in the spectrum management 
process by assigning frequencies to 
stations operating in bands not normally 
allocated for that class of user, thereby 
increasing the amount of sharing of 
spectrum resources. Federal law 
enforcement agencies, for example, are 
permitted to operate radios in bands 
normally limited to state and local 
policy during emergencies.®® Similarly, 
state and local police forces are 
permitted to operate radios in federal 
bands when necessary to communicate 
with their federal counterparts.®* 
Sharing of trunked land mobile systems 
is being implemented at several military 
bases where base administrative and 
emergency functions share the base*s 
system, which also provides services to 
the larger federal community in the area. 
Many military training and exercise 


NTIA Manual, supra note 2S. H 7.3.4.7.12, 

8.3.3. 

•> 47 CFR 90.173(c) (1991). 
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activities in the United States use 
frequencies in bands allocated to 
private sector users, after careful 
coordination of frequencies and 
operating times with the FCC.®* 
However, additional sharing by other 
radio services or classes of users may 
not be feasible within the strictures of 
the existing limited>access allocation 
bands. 

74. The NTIA Spectrum Study calls for 
increased flexibility in spectrum 
management by restructuring the ways 
in which radio system operators are 
given greater flexibility to use the 
spectrum through a number of regulatory 
changes.®® First, the study 
recommended that the FCC and NTIA 
remove artificial barriers between 
similar radio services wherever 
possible. In its broadest interpretation, 
all forms of land mobile radio, belonging 
to private sector or government (state, 
local or federal) users could operate in 
all regions of the spectrum allocated to 
that service. Second, the study calls for 
the FCC (whose technical regulations 
are generally more restrictive than 
NTIA’s) to remove rigid technical 
standards regarding how services 
operate in a band. Under such 
conditions, users can change the type of 
technology used in each band without 
regulatory action. The FCC has 
employed this approach, with some 
success, in implementing new digital 
cellular radio services.®^ Third, the 
study recommends that NTIA and the 
FCC should explore using interference 
criteria and compatibility control 
procedures to permit sharing of the 
spectrum by dissimilar services. 

75. The ITU is also exploring ways to 
enhance the use of the spectrum. It has 
chartered the VGE to consider ways to 
improve the ITU’s role in spectrum 
management and, in particular, to 
simplify the ITU Radio Regulations. The 
ITU’s International Radio Consultative 
Committee (CCIR) has established a 
Task Group to support the VGE by 
examining the technical and operational 
methods used for the allocations.®® 


Sharing is also possible by users with widely 
differing status. The amateur service, on a 
secondary basis, has successfully shared 
radiolocation bands with high-priority military 
radars for many years. 

•* NTIA Spectrum Study, supra note 3. Chapter 3. 

See 47 CFR (S 22.900-22.930 (1991); see also 
Libralization of Technology and Auxiliary Service 
Offerings in Domestic Cellular Radio 
Telecommunications Service. Report and Order. 3 
FCC Red 7033 (1968); Memorandum Opinion and 
Order. 5 FCC Red 1138 (1990). 

•• International Radio Consultative Committee. 
Circular CEl/1598 (Nov. 13.1990). 


76. There are already a number of 
users seeking access to the spectrum in 
order to provide services not currently 
available in the marketplace. Thus, the 
FCC, NTIA, and the ITU are attempting 
to increase sharing of the spectrum 
among radio services and classes of 
users so that the spectrum will be 
capable of supporting more users. If 
these sharing proposals are successful, a 
vastly different spectrum management 
process could result. It could feature 
large blocks of spectrum in which a 
number of different radio services and 
classes of users could operate. Such a 
system would replace the existing 
process of allocating bands to specific 
radio services and classes of users. Any 
number of ways of using computers, 
controllable transmitters with varying 
powers, bandwidths and frequencies, 
and receivers that are addressable over 
a wide range of frequencies are 
possible. This approach could include 
increased use of lower powered devices, 
similiar to Part 15 devices, that operate 
without licenses and theoretically 
without affecting other devices and 
systems. 

77. If sharing between dissimilar 
classes of spectrum users is to increase, 
what kinds of standards or performance 
sidelines will promote this sharing and 
improve spectrum efficiency? What are 
the radio service requirements for 
worldwide spectrum allocations, and 
should they be exclusive in the United 
States? What are the specific national 
requirements for exclusive frequency 
bands? What radio services are required 
in these bands, and why must they be 
exclusive in the United States? 

D. International Radio Conferences 

78. Any study of U.S. spectrum 
requirements must also address 
international spectrum management 
issues. The ITU is the focal point for 
development of international radio 
regulations and spectrum allocations. 

The rapid developme'nt of radio-based 
technologies and the internalization of 
telecommunications development have 
dramatically increased the importance 
of the mj decision-making processes. 

The changing international order, made 
evident at the WARC-92, has created 
new alliances and centers of 
cooperation resulting in many common 
proposals from groups of 
administrations that tend to vote 
together as a bloc on major issues, e.g.. 
the Conference of European Postal and 
Telecommunications Administrations 
(CEPT). The expansion of existing 
groups and the creation of others will 
significantly influence the ITU 
processes—WARCS. CCIR meetings. 


and others. Further, there has been a 
significant increase in interest by 
commercial entities in the ITU processes 
by many administrations in both 
developed and developing countries. 

79. In recognition of these factors, and 
with the understanding that future 
WARCs will be held at two year 
intervals, a number of questions can be 
raised. What options does the United 
States have to strengthen ties and 
cooperation with these new. strong 
groups of administrations? How can the 
relationships between countries in ITU 
Region 2 be strengthened to achieve 
greater cooperation and common good? 
How can U.S. commercial interests 
which are sometimes competing with 
one another be addressed during the 
preparatory process in a manner that is 
fair and equitable to ail concerned? We 
solicit views regarding how to reconcile 
competing spectrum requirements of the 
federal government and the private 
sector. We request information on how 
to best present U.S. proposals to ITU 
WARCs. given their international 
nature, in order to promote U.S. 
commercial and government interests? 
Regarding this, should the ITU schedule 
for submitting proposals eight months 
before a conference be rigidly adhered 
to in order to maximize the possibility of 
acceptance of the proposals? What are 
the pros and cons regarding early 
submission of proposals? Further, should 
the United States have a cut-off date 
after which no new proposals would be 
accepted for consideration in order to 
improve the preparatory process? 

80. WARC-92 addressed many 
diverse issues over a four-week period. 
Resolution of divergent views on the 
“conference floor” was found to be 
extremely difficult, especially when 
protection of existing services or 
competitive concerns were involved. We 
solicit views on how the United States 
can better coordinate and narrow 
differences with other administrations 
prior to such conferences in order to 
minimize widespread controversy. 

Further, can the national spectrum 
planning activities broached by this 
Notice be used as a basis for a more 
strategic consideration of U.S. 
international interests and dialog with 
other administrations? 

81. The topic of appointing the 
chairperson of the delegation as early as 
possible, at least one year in advance, 
has been raised in past reviews of the 
U.S. WARC preparatory process. During 
this would provide more continuity for 
preparations; but, each conference 
delegation usually has a different 
chairperson. It has also been suggested 
that the United States should consider 
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appointing a chairperson *'at>large'* who 
would serve for an interval that covers 
two or more conferences. In light of a 
more intense conference schedule, we 
solicit comments on the advantages and 
disadvantages of such an approach. 

82. Finally, we solicit comments on 
the long-term effects of international 
radio conferences on meeting spectrum 
requirements, and the appropriate U.S. 
approach to gain international 
acceptance of U.S. proposals for future 
international conferences. 

rV. Conclusion 

83. NTIA hereby requests comments 
in this inquiry to be filed on or before 
October 1.1992, and reply comments to 
be filed on or before December 1,1992. 

Dated: )une 1.1992. 

Thomas). Sugnie, 

Acting Assistant Secretary of Commerce for 
Communications and Information. 

(FR Doc. 92-13848 Filed 6-11-92; 8:45 anij 
BILUNQ COOC 


COMMITTEE FOR THE 
IMPLEMENTATION OF TEXTILE 
AGREEMENTS 

Adiustment of Import Limits for 
Certain Wool and Man-Made Fiber 
Textile Products Produced or 
Manufactured In the People's Republic 
of China 

)une 8,1992. 

AGENCY: Committee for the 
Implementation of Textile Agreements 
(CITA). 

action: Issuing a directive to the 
Commissioner of Customs increasing 
limits.__ 

EFFECTIVE DATE: June 15,1992. 

FOR FURTHER INFORMATION CONTACT: 

Janet Heinzen, International Trade 
Specialist. Office of Textiles and 
AppareL U.S. Department of Commerce, 
(202) 377-4212. For information on the 
quota status of these limits, refer to the 
Quota Status Reports posted on the 
bulletin boards of each Customs port or 
call (202) 566-6828. For information on 
embargoes and quota re-openings, call 
(202) 377-3715. 

SUPPLEMENTARY INFORMATION: 

Authority: Executive Order 11651 of March 
3.1972. as amended: section 204 of the 
Agricultural Act of 1956, as amended (7 
U.S.C. 1854). 

The current limits for certain 
categories are being increased by 
recrediting unused carryforward. 

A description of the textile and 
apparel categories in terms of HTS 
numbers is available in the 


CORRELATION: Textile and Apparel 
Categories with the Harmonized Tariff 
Schedule of the United States (see 
Federal Register notice 56 FR 60101, 
published on November 27,1991), Also 
see 56 FR 60970, published on November 
29,1992. 

The letter to the Commissioner of 
Customs and the actions taken pursuant 
to it are not designed to implement all of 
the provisions of the bilateral 
agreement but are designed to assist 
only in the implementation of certain of 
its provisions. 

Auggte D. Tantilio, 

Chairman, Committee for the Implementation 
of Textile Agreements. 

Committee for the Implementatioo of Textile 

Agreements 

June 8,1992. 

Commissioner of Customs. 

Department of the Treasury, Washington, DC 
20229. 

Dear Commissioner. This directive amends, 
but does not cancel, the directive issued to 
you on November 22,1991. by the Chairman, 
Committee for the Implementation of Textile 
Agreements. That directive concerns imports 
of certain cotton, wool, man-made fiber, silk 
blend and other vegetable fiber textiles and 
textile products, produced or manufactured in 
China and exported during the twelve-month 
period which began on January 1.1992 and 
extends through December 31,1992. 

Effective on June 15,1992, you are directed 
to amend the November 22.1991 directive to 
Increase the limits for the following 
categories, as provided under the terms of the 
current bilateral textile agreement between 
the Governments of the United States and the 
People's Republic of China: 


Category 

Adjusted twetve^rxxith 
limit * 

Levels not subject to 
a group 

436___ 

14.568 dozen. 

438_..._ 

25,494 dozen. 

.. 

193.074 numbers. 

448....._ 

21.300 dozen. 

649....... 

780.931 dozen. 



> The Mts have not been adjusted to account for 
any imports exported after December 31, 1691. 


The Committee for the Implementation of 
Textile Agreements has determined that 
these actions fall within the foreign affairs 
exception to the rulemaking provisions of 5 
U.S.C. 553(a)(1). 

Sincerely. 

Auggie D. Tantillo. 

Chairman, Committee for the Implementation 
of Textile Agreements. 

[FR Doc. 92-13846 Filed 6-11-92: 8:45 am) 
BIUJNQ COOC 36nM)R-f 


COMMITTEE FOR PURCHASE FROM 
THE BUND AND OTHER SEVERELY 
HANDICAPPED 

ProcurefmiTt UsL Proposed Addidona 

agency: Committee for Purchase from 
the Blind and Other Severely 
Handicapped. 

action: Proposed Additions to 
Procurement List. 

summary: The Committee has received 
proposals to add to the Procurement List 
a commodity and services to be 
furnished by nonprofit agencies 
employing persons who are blind or 
have other severe disabilities. 

COMMENTS MUST BE RECEIVED ON OR 
before: July 13,1992. 

ADDRESSES: Committee for Purchase 
from the Blind and Other Severely 
Handicapped. Crystal Square 3. suite 
403.1735 Jefferson Davis Highway, 
Arlington, Virginia 22202-3509. 

FOR FURTHER INFORMATION CONTACT: 
Beverly Milkman (703) 557-1145. 
SUPPLEMENTARY INFORMATION: This 
notice is published pursuant to 41 U.S.C. 
47(a)(2) and 41 CFR 51-2,3. Its purpose is 
to provide interested persons an 
opportunity to submit comments on the 
possible impact of the proposed actions. 

If the Committee approves the 
proposed additions, all entities of the 
Federal Government (except as 
otherwise indicated) will be required to 
procure the commodity and services 
listed below from nonprofit agencies 
employing persons who are blind or 
have other severe disabilities. 

I certify that the following action will 
not have a significant impact on a 
substantial number of small entities. The 
major factors considered for this 
certification were: 

1. The action will not result in any 
additional reporting, recordkeeping or 
other compliance requirements for small 
entities other than the small 
organizations that will furnish the 
commodity and services to the 
Government 

2. The action will result in authorizing 
small entities to furnish the commodity 
and services to the Government 

3. There are no known regulatory 
alternatives which would accomplish 
the objectives of the Javits-Wagner- 
O'Day Act (41 U.S.C. 46-48c) in 
connection with the conuno^ty and 
services proposed for addition to the 
Procurement List. 

Comments on this certification are 
invited. Comments should identify the 
Btatement(8) underlying the certification 
on which they are providing additional 
information. 
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It is proposed to add the following 
comm(^ity and services to the 
Procurement List; 

Commodity Dustpan, Short Handle 
7290-00-610-0109. 

Nonprof it ^ency: Royal Maid 
Association for the Blind, Inc., 
Hazlehurst, MS. 

Services Commissary Shelf Stocking, 
Naval Air Station, Corpus Christi, TX. 
Nonprofit Agency: Nueces County 
Mental Health/Mental Retardation 
Community Center. Corpus Christi, 
TX. 

Commissary Shelf Stocking and 
Custodial. Fort McClellan, AL 
Nonprofit Agency: Alabama Goodwill 
Industries. Inc., Birmingham, AL. 
Commissary Shelf Stocking and 
Custodial, Fort Rucker, AL 
Nonprofit Agency: Goodwill industries 
of Central Alabama. Inc., 

Montgomery. AL 
Commissary Shelf Stocking and 
Custodial, Fort Irwin, CA. 

Nonprofit Agency: Job Opportunities 
and Benefits, Hesperia, CA. 
Commissary Shelf Stocking and 
Custodial, Naval Station, Treasure 
Island. CA. 

Nonprofit Agency: Calidad Industries, 
Oakland, CA. 

Commissary Shelf Stocking and 
Custodial, Naval Air Station, 
Jacksonville, FL. 

Nonprofit Agency: Clay County 
Association for the Retarded, Inc., 
Green Cove Springs. FL 
Commissary Shelf Stocking and 
Custodial. Fort Campbell. KY. 
Nonprofit Agency: Pennyroyal Regional 
Mental Health/Mental Retardation 
Board, Inc., Hopkinsville, KY. 
Commissary Shelf Stocking and 
Custodial, Fort Devens, MA. 

Nonprofit Agency: Worcester Area 
Association for Retarded Citizens, Inc. 
Worcester, MA. 

Commissary Shelf Stocking and 
Custodial, Selfridge Air National 
Guard Base, Mount Qemens, MI. 
Nonprofit Agency: Goodwill Industries 
of Greater Detroit, Detroit MI. 
Commissary Shelf Stocking and 
Custodial. Naval Construction 
Battalion Center, Gulfport, MS. 
Nonprofit Agency: Goodwill Industries 
of South Mississippi, Inc., Gulfport, 

MS. 

Commissary Shelf Stocking and 
Custodial, Fort Hamilton, NY. 

Nonprofit Agency: Federation 
Employment and Guidance Service, 
Brooklyn. NY. 

Commissaiv Shelf Stocking and 
Custodial, Seneca Army Depot, 

Seneca, NY. 

Nonprofit Agency: Seneca Coimty 
Chapter, NYSARC, Waterloo, NY. 


Commissary Shelf Stocking and 
Custodial, U.S. Marine Corps, Camp 
Lejeune, NC. 

Nonprofit Agency: Coastal Enterprises 
of Jacksonville, Inc., Jacksonville. NC. 
Commissary Shelf Stocking and 
Custodial. Fort Jackson, SC. 

Nonprofit Agency: South Carolina 
Vocational Rehabilitation 
Department, West Columbia. SC. 
Commissarv Shelf Stocking and 
Custodial. Naval Air Station, 
Memphis. TN. 

Nonprofit Agency: Memphis Goodwill 
Industries, Inc., Memphis, TN. 
Conunissary Shelf Stocking, Custodial 
and Warehousing, Beale Air Force 
Base. CA. 

Nonprofit Agency: Pride Industries, 
Roseville, CA. 

Commissary Shelf Stocking, Custodial 
and Warehousing, Hanscom Air Force 
Base. MA. 

Nonprofit Agency: Work. Inc., Quincy, 
MA. 

Commissary Shelf Stocking, Custodial 
and Warehousing, Keesler Air Force 
Base, MS. 

Nonprofit Agency: Goodwill Industries 
of South Mississippi, Inc., Gulfport. 
MS. 

Commissary Shelf Stocking, Custodial 
and Warehousing, Seymour-Johnson 
Air Force Base. NC. 

Nonprofit Agency: Goodwill Industries 
of East Central North Carolina, 
Durham. NC. 

Janitorial/Custodial, Naval Weapons 
Center, China Lake, CA. 

Nonprofit ^ency: Indian Wells Valley 
Association for Retarded Citizens. 
Ridgecrest, CA. 

Janitorial/Custodial, Camp Pendleton, 
CA. 

Nonprofit Agency: Mental Health 
Systems, Inc., San Diego, CA. 
Janitorial/Custodial, DOD Housing 
Facility, Hamilton, CA. 

Nonpropt ^ency. North Bay 
Rehabilitation Services, Inc., San 
Rafael. CA. 

Janitorial/Custodial, Naval Construction 
Battalion Center, Port Hueneme, CA. 
Nonprofit Agency ARC Ventura 
County, Camarillo, CA. 
Janitorial/Custodial Naval Air Station 
Commissary Store, Cecil Field, FL 
Nonprof it Agency Clay County 
Association for the Retarded, Inc., 
Geeen Cove Springs, FL 
Janitorial/Custodial, Naval Station 
Commissary Store. Mayport, FL 
Nonprofit Agency Renaissance Center, 
Inc., Jacksonville, FL 
Janitorial/Custodial, Marine Corps Air 
Station, Kaneohe Bay, HI. 

Nonprofit Agency Lan^ila 
Rehabilitation Center, Honolulu, HI. 
Janitorial/Custodial, Naval Supply 
Activity, New Orleans. LA. 


Nonprofit Agency Goodwill Industries 
of Southeastern Louisiana, Inc., New 
Orleans. LA. 

Janitorial/Custodial. Offutt Air Force 
Base, Nebraska (excluding Hospital, 
Commissary. Buildings 500 and 501 
and all AAFES Facilities). 

Nonprofit Agency Goodwill Industries, 
Inc., Omaha, NE. 

Janitorial/Custodial for the following 
locations: Hadnot Point. Camp 
Lejeune, NC. Terrawa Terrrace, Camp 
Lejeime, NC, 

Nonprofit Agency Coastal Enterprises 
of Jacksonville. Inc., Jacksonville. NC. 

Janitorial/Custodial, Marine Corps Base, 
New River. NC. 

Nonprofit Agency Coastal Enterprises 
of Jacksonville. Inc., Jacksonville. NC. 

Janitorial/Custodial, Naval Station 
Commissary Store, Charleston. SC. 

Nonprofit Agency Goodwill Industries 
of Lower South Carolina, Inc., 
Charleston, SC. 

EJL Alley, Jr., 

Deputy Executive Director. 

[FR Doc. 92-13900 Filed 6-11-92; 5:45 am] 

B4UJMQ COOC 6a20>33-M 


Procurement List; Additions 

AGENCY: Committee for Purchase from 
the Blind and Other Severely 
Handicapped. 

ACTION: Additions to Procurement List. 

summary: This action adds to the 
Procurement List services to be 
furnished by a nonprofit agency 
employing persons who are blind or 
have other severe disabilities. 
EFFECTIVE DATE: July 13.1991. 

ADDRESSES: Committee for Purchase 
from the Blind and Other Severely 
Handicapped. Crystal Square 3, suite 
403.1735 Jefferson Davis Highway, 
Arlington. Virginia 22202-3509. 

FOR FURTHER INFORMATION CONTACT: 
Beverly Milkman; (703) 557-1145. 
SUPPLEMENTARY INFORMATION: On 
February 14. April 17 and May 1.1992, 
the Committee for Purchase from the 
Blind and Other Severely Handicapped 
published notices (57 FR 5420.13715 and 
18869) of proposed additions to the 
Procurement List. 

After consideration of the material 
presented to it concerning the capability 
of a qucdified nonprofit agency to 
provide the services at a fair market 
price and the impact of the addition on 
the current or most recent contractor, 
the ^mmittee has determined that the 
services listed below are suitable for 
procurement by the Federal Government 
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under 41 U.S.C. 46-48c and 41 CFR 51- 

2 . 6 . 

I certify that the following action will 
not have a significant impact on a 
substantial number of small entities. The 
major factors considered for this 
certification were: 

1. The action will not result in any 
additional reporting, recordkeeping or 
other compliance requirements for small 
entities other than the small 
organizations that will furnish the 
services to the Government. 

2. The action will not have a severe 
economic impact on current contractors 
for the services. 

3. The action will result in authorizing 
small entities to furnish the services to 
the Government. 

4. There are no known regulatory 
alternatives which would accomplish 
the objectives of the Javits-Wagner- 
O’Day Act (41 U.S.C. 45-48c) in 
connection with the services proposed 
for addition to the Procurement List. 

Accordingly, the following services 
areiiereby added to the Procurement 
List: 

Janitorial/Custodial 

Southeast Federal Center, Building at 
49 L Street. SE. Washington. DC. 

Microfilm Reproduction 

Mare Island Naval Shipyard. Vallejo, 
CA. 

Parts Machining (Conventional) 

Naval Supply Center. Puget Sound. 
Bremerton. WA. 

This action does not affect contracts 
awarded prior to the effective date of 
this addition or options exercised under 
those contracts. 

E.R. Alley. Jr.. 

Deputy Executive Director 

(FR Doc. 92-13901 Filed 6-11-92: 8:45 am) 

BILUNO CODE 6a20-33-M 


DEPARTMENT OF DEFENSE 

Office of the Secretary 

Defense Language Institute Board of 
Visitors 

AGENCY: Defense Language Institute 
Foreign Language Center. 
action: Notice of meeting. 

SUMMARY; The Defense Language 
Institute Board of Visitors will hold a 
semi-annual open meeting at the 
Defense Language Institute Foreign 
Language Center. Presidio of Monterey, 
California. 

dates: September 29-30.1992. 


ADDRESSES: Those desiring to attend 
should contact LCDR Linell McCray. 
USN. Commandant. Defense Language 
Institute, attn: ATFL-DIC. Presidio of 
Monterey, California 93944-5006. for 
further details. 

Dated: June 9.1992. 

L.M. Bynum, 

Alternate OSD Federal Register Liaison 
Officer Department of Defense. 

[FR Doc. 92-13851 Filed 6-11-92; 8:45 amj 
BILUNO CODE 3810-01-li 


Office of the Inspector General 

Membership of the Performance 
Review Board 

agency: Office of the Inspector General. 
Department of Defense (OIG, DOD). 

ACTION: Notice of membership to the 
Performance Review Board. OIG. DOD. 


summary: This notice announces the 
appointment of the members of the 
Performance Review Board (PRB) for the 
OIG, DOD as required by 5 U.S.C. 
4314(c)(4). The PRB provides fair and 
impartial review of Senior Executive 
Service performance appraisals and 
makes recommendations regarding 
performance ratings, performance 
awards and recertiBcation to the 
Inspector General. 

effective date: July 1.1992. 

FOR FURTHER INFORMATION CONTACT: 

Mr. Michael Peterson. Chief. Employee 
Relations Division. Personnel and 
Security Directorate, Office of the 
Assistant Inspector General for 
Administration and Information 
Management. OIG. DOD. 400 Army 
Navy Drive. Arlington. VA. (703) 693- 
0257. 

SUPPLEMENTARY INFORMATION: In 

accordance with 5 U.S.C. 4314(c)(4). the 
appointed members of the PRB for the 
OIG. DOD are identified in the 
enclosures. They will serve until further 
notice. 

Dated: June 9.1992. 

Linda M. Bynum. 

Alternate OSD Federal Register Liaison 
Officer, Department of Defense. 

Performance Review Board. Office of the 
Inspector General. Department of Defense 

Derek J. Vander Schaaf. Deputy Inspector 
General. OIG. DOD 

Nancy L Hendricks. Director. Financial 
Management. Office of the Assistant 
Inspector General for Auditing. OIG. DOD 
David A. Brinkman. Assistant Inspector 
General for Analysis and Followup. OIG. 
DOD 

Katherine A. Brittin. Assistant Inspector 
General for Inspections. OAIG-INS, DOD 


Donald E Davis. Deputy Assistant Inspector 
General for Audit Policy and Oversight, 
OIG. DOD 

Edward R. Jones. Deputy Assistant Inspector 
General for Auditing. OIG. DOD 
Robert J. Ueberman. Assistant Inspector 
General for Auditing. OIG. DOD 
Nicholas T. Lutsch. Assistant Inspector 
General for Administration and 
Information Management. OIG. DOD 
Donald Mancuso. Assistant Inspector 
General for Investigations. OIG. DOD 
William F. Thomas. Director. Readiness and 
Operational Support Directorate. Office of 
the Assistant Inspector General for 
Auditing. OIG. DOD 
Donald E Reed. Director, Acquisition 
Management Directorate. Office of the 
Assistant Inspector General for Auditing. 
OIG. DOD 

William G. Dupree. Deputy Assistant 
Inspector General for Investigations. OIG. 
DOD 

Stephen A. Whitlock. Director. Inspections 
Directorate. Office of the Assistant 
Inspector General for Inspections. OIG. 
DOD 

C. Frank Broome. Deputy Assistant Inspector 
General for Administration and 
Information Management. OAIG. AIM 
David K. Steensma. Director, Contract 
Management Directorate. OAIG. AUD 
Michael B. Suessmann. Assistant Inspector 
General for Departmental Inquiries 
Shelton R. Young. Director. Logistics and 
Support Office of Assistant Inspector 
General for Auditing, OIG, DoD 
John F. Keenan. Director. Investigative 
Operations, Office of the Assistant 
Inspector General for Investigations. OIG. 
DoD 

William F. Thomas. Director. Readiness and 
Operational Support Directorate. Office of 
the Assistant Inspector General for 
Auditing. OIG, DoD 

Joel Leson. Director for Criminal Policy and 
Oversight. Office of the Assistant Inspector 
General for Investigations, OIG. DoD 
Edward F. Hefferon. Deputy Inspector 
General. General Services Administration 
John Connors. Deputy Inspector General. 
Department of Housing and Urban 
Development 

Joseph Willever. Deputy Inspector General, 
Office of Personnel Management 
Leon Snead. Inspector General. Department 
of Agriculture 

[FR Doc. 92-13852 Filed 6-11-92; 8:45 amj 

BILLING CODE SSIO-OIHM 


DEPARTMENT OF EDUCATION 

[CFDA No.: 84.2511 

Foreign Periodicals Program; Inviting 
Applications for New Awards for Fiscal 
Year (FY) 1992 

Purpose of Program: The Foreign 
Periodicals Program provides grants 
to eligible institutions to acquire and 
provide access to certain types of 
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periodicals published outside the 
United States. 

Eligible Applicants: An institution of 
higher education, a public or nonprofit 
private library institution, or a 
consortium of these institutions that 
meets the requirements in 34 CFR 
671.2 (a) and (b) is eligible to receive a 
grant. 

Deadline for Transmittal of 
Applications: July 31.1992. 

Applications Available: June 16,1992. 

Available Funds: $500,000. 

Estimated Range of A words: $25,000 to 
$50,000. 

Estimated Average Size of Awards: 
$33.00a 

Estimated Number of Awards: 15. 

Note: The Department is not bound by any 

estimates in this notice. 

Project Period: Up to 36 months. 

Applicable Regulations: (a) The 
Question Department General 
Administrative Regulations (EDGAR) 
in 34 CFR parts 74. 75, 77,80. 82, 85. 
and 86. and (b) The regulations for 
this program in 34 CFR part 671, as 
published in this issue of the Federal 
Register. 

For Applications or Information 
Contact- Joseph F. Belmonte, U.S. 
Department of Education, 400 
Maryland Avenue, SW., room 3052, 
ROB-3. Washington. DC 20202-3331. 
Telephone (202) 708-7283. Deaf and 
hearing impair^ individuals may call 
the Federal Dual Party Relay Service 
at 1-800-877-6339 (in the Washington, 
DC 202 area code, telephone 708-0300 
between 8 a.m. and 7 pjn.. Eastern 
time.) 

Program Authority: 20 U.S.C 1125a. 

Dated: )une 8.1962. 

Carolyim Rakl-Wallace, 

Assistant Secretary for Postsecondary 

Education. 

[FR Doc. 92-13871 Piled 6-11-62; 8:45 am] 

BILUNQ CODE S000-01-«l 


[CFDA NOJ 84.128A] 

Special Projects and Demonstrations 
for Providing Supported Employment 
Services to Individuals With Severe 
Handicaps—Community-Based 
Projects; Notice Inviting Applications 
for New Awards for Rscal Year (FY) 
1993 

Purpose of Program: To provide grants 
for community-based special projects 
and demonstrations to stimulate the 
development of innovative approaches 
for improving and expanding the 
provision of supported employment 
services to individuals with severe 
handicaps and to enhance local capacity 


to provide supported employment 
services. 

The community-based projects 
support AMERICA 2000. the President's 
strategy for moving the Nation toward 
the National Education Goals, by 
enhancing supported employment 
services for individuals with severe 
handicaps. National Education Goal five 
specifically calls for adult Americans to 
possess the knowledge and skills 
necessary to compete in a global 
economy and exercise the rights and 
responsibilities of citizenship. 

Eligible Applicants: Applications for 
community-based projects may be 
submitted by public and nonprofit 
rehabilitation facilities, designated 
States units, and other public and 
private agencies and organizations. 

Deadline for Transmittal of 
Applications: September 1,1992. 

Deadline for Intergovernmental 
Review: November 2,1992. 

Application Available: June 29,1992. 

Available Funds: $1,500,000. 

Estimated Range of A wards: $100,000- 
$130,000. 

Estimated Average Size of Awards: 
$114,000. 

Estimated Number of A wards: 13. 

Note: The Department is not bound by any 
esitmates in this notice. 

Project Period: Up to 36 months. 

Applicable Regulations: The 
Education Department General 
Administrative Regulations (EDGAR) in 
34 CFR parts 74. 75. 77, 79. 80. 81, 82, 85 
and 68; and (b) The regulations for this 
program in 34 CFR part 380. 

I^iorities: Under 34 CFR 75.105(c)(1) 
the Secretary is particularly interested 
in applications that meet the following 
invitational priority. However, an 
application ^at meets this invitational 
priority does not receive competitive or 
absolute preference over other 
applications: 

Unserved and Underserved 
Populations: Projects that: (1) Provide 
supported employment services to 
unserved or underserved disability 
populations that include, but are not 
limited to, individuals with severe 
physical disabilities, individuals with 
sensory impairments with at least one 
other disabling condition, and 
individuals with traumatic brain 
injuries; (2) provide rehabilitation 
engineering and transportation services 
to those individuals for whom these 
services are appropriate; and (3) arrange 
for the provision of extended services 
for all individuals served by the project. 

For Applications or Information 
Contact Peter Ebel, U.S. l>epartment of 
Education, 400 Maryland Avenue, SW., 
room 3217, Switzer Building, 


Washington. DC. 20202-2899. Telephone: 
(202) 732-4625 (until June 29) or (202) 
205-9625 (after June 29). Deaf and 
hearing impaired individuals may call 
the Federal Dual Party Relay Service at 
1-800-877-8339 (in the Washington. DC 
202 area code, telephone 708-9300) 
between 8 a.m. and 7 p.m.. Eastern time. 

Program Authority: 29 U.S.C. 777a(d). 
Dated: June 8,1992. 

Michael E. Vader, 

Acting Assistant Secretary, Office of Special 
Education and Rehabilitative Services. 

(PR Doc. 92-13832 Piled 6-11-62; 8:45 am] 
BILLING CODE 4000-01-M 


Grants and Cooperative Agreements; 
Availability, Research and 
Demonstration Projects 

agency: Department of Education. 
action: National Institute on Disability 
and Rehabilitation Research notice of 
proposed funding priorities for fiscal 
years 1993-1994 for certain research and 
demonstration projects. 

summary: The Secretary proposes 
funding priorities for Research and 
Demonstration (R&D) projects under the 
National Institute on Disability and 
Rehabilitation Research (NIDRR) for 
fiscal years 1993-1994. The Secretary 
takes this action to focus research 
attention on areas of national need 
identified through NIDRR's long-range 
planning process. These priorities are 
intended to improve rehabilitation 
services and outcomes for individuals 
with disabilities. 

DATES: Comments must be received on 
or before July 13.1992. 

ADDRESSES: All comments concerning 
these proposed priorities should be 
addressed to Betty Jo Borland, U.S. 
Department of Education. 400 Maryland 
Avenue. SW., room 3422, Switzer 
Building. Washington. DC 20202-2601. 
FOR FURTHER INFORMATION CONTACT: 
Betty Jo Borland. Telephone: (202) 732- 
1139. Deaf and hearing-impaired 
individuals may call (202) 732-5316 for 
TDD services. 

SUPPLEMENTARY INFORMATION: This 
notice contains two proposed priorities 
in the R&D program. These proposed 
priorities are for (1) a project on children 
with epilepsy, and (2) one or more model 
projects for bum rehabilitation. 
Authority for the R&D program of 
NIDRR is contained in section 204(a) of 
the Rehabilitation Act of 1973. as 
amended (29 U.S.C. 760-762). 

Under this program the Secretary 
makes awards to public agencies and to 
nonprofit and for-profit private agencies 
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and organizations, including institutions 
of higher education. Indian tribes, and 
tribal organizations. The Secretary may 
make awards for up to 60 months 
through grants or cooperative 
^ agreements. The purpose of the awards 
is for planning and conducting research, 
demonstrations, and related activities 
leading to the development of methods, 
procedures, and devices that will benefit 
individuals with disabilities, especially 
those with the most severe disabilities. 

Under the regulations for this program 
(see 34 CFR 351.32), the Secretary may 
establish research priorities by reserving 
funds to support particular research 
activities. 

The Secretary will announce the final 
funding priorities in a notice in the 
Federal Register. The final priorities will 
be determined by responses to this 
notice, available funds, and other 
considerations of the Department. 
Funding of particular projects depends 
on the final priorities, the availability of 
funds and the quality of the application 
received. The publication of these 
proposed priorities does not preclude 
the Secretary from proposing additional 
priorities, nor does it limit the Secretary 
to funding only these priorities, subject 
to meeting applicable rulemaking 
requirements. 

Note: This notice of proposed priorities 
does not solicit applications. A notice inviting 
applications under this competition will be 
published in the Federal Register concurrent 
with or following publication of the notice of 
final priorities. 

Priorities 

Under 34 CFR 75.105(c)(3) the 
Secretary proposes to give an absolute 
preference to applications that meet one 
of the following priorities. The Secretary 
proposes to fund under this competition 
only applications that meet one of these 
absolute priorities: 

Proposed Priority 1 — Family, 
Psychosocial and Transitional Issues of 
Children with Epilepsy 

Background 

According to the 1988 National Health 
Interview Survey, the incidence of 
epilepsy was 3.8 per thousand in the 
population (NCHS, 1989). The Epilepsy 
Foundation of America estimates that 
2.5 million children and adults in 
America have epilepsy (New England 
Medical Center and Tufts University 
School of Medicine, 1991). Some 300,000 
new cases of epileptic seizure occur 
annually in the United States, 40 percent 
of which affect individuals under age 18. 

Epilepsy may also be accompanied by 
other disabilities. For example, epilepsy 
exists frequently in individuals with 
mental retardation, cerebral palsy, and 


autism (McLin, 1991). The consequences 
of epilepsy are varied and dependent 
upon, among other factors, the severity 
of the seizure disorder, the degree of 
control and the understanding that the 
individual has, and the support that the 
child or adult has in coping with the 
disorder (McLin. 1991). 

Children with epilepsy appear to have 
a higher incidence of adaptation 
problems than children with other 
chronic physical conditions (Matthews. 
1982; Marglit and Hermann, 1983; Rutter, 
Graham, and Yule, 1970; Hoare, 1984; 
Scott. 1979). Little is known, however, 
about those factors that influence child 
adaptation to epilepsy (Austin. 1991). 
The poor self-concept and behavioral 
problems often exhibited by children 
with epilepsy have been attributed to 
problems in the family as a whole, 
particularly to high family stress and 
lack of social supports (Austin, 1991). 

Other issues affecting adaptation 
include social support, diagnosis 
resolution, seizure type and control, 
child characteristics and types of 
parent-child interactions (Pianta, 1991). 
The consensus of existing research is 
that a direct relationship does not exist 
between improving seizure control and 
improving psychosocial functioning 
(Parks-Trusz, 1991). 

Priority 

This proposed priority will support a 
Research and Demonstration project on 
childhood epilepsy to develop, 
demonstrate, evaluate, and disseminate 
findings about— 

• An integrated approach to 
counseling parents, other family 
members, children with epilepsy, and 
teachers, administrators, and other 
students or peers about epilepsy; 

• Techniques that might be used by 
parents, providers of services to 
children with epilepsy, and educators to 
foster a sense of independence and 
control among children with epilepsy; 
and 

• Methods to involve the child with 
epilepsy and the parents and other 
members of that child’s family in the 
clinical and rehabilitation planning and 
care of the child, especially with regard 
to the appropriateness and timing of 
interventions and outcomes of the 
clinical and rehabilitation programs. 

Proposed Priority 2—Model System for 
Burn Injury Rehabilitation 

Background 

More than 60,000 people are 
hospitalized in the United States each 
year for the treatment of bum injuries. 
With medical advances in bum care, 
people are surviving severe bums that 


cover more than 70 percent of the body 
surface. Bum patients undergo multiple 
operations for skin grafting and repeated 
admissions to hospitals for 
reconstructive surgery, and they live 
with permanent scarring. Individuals 
who incur severe bums are often left 
with functional limitations in reach, 
grasp, and sensation. A severe bum is 
considered by many to be the most 
devasting injury a person can survive 
(Locke, Rossignol, Boyle, and Burke. 

1986). Fire and bum injuries cost $3.8 
billion annually (Cost of Injury in the 
United States, A Report to Congress, 
1989). 

Of the two million people in the 
United States burned each year, one- 
half will require medical attention or 
incur a bum severe enough to restrict 
daily activities in the home, school, or 
workplace. One-fourth of these injuries 
will require bed confinement. The recent 
report Healthy People 2000 notes that 
bums are complex to treat, carry higher 
risks, require longer hospitalization than 
other types of injuries, and cause more 
intense and more prolonged suffering 
than other traumas. 

As defined by the American Bum 
Association Rehabilitation Committee, 
the rehabilitation of bum patients 
includes those therapeutic and social 
activities, both early and late, the 
primary goals of which are to restore, 
with safety and dignity, to fullest 
possible measure: (1) The individual’s 
physical, psychological, cognitive, and 
social status, and (2) the role of the 
individual and the family iii the home, 
school, work, social, and recreational 
environments. 

Recent improvements in mortality 
rales are attributed to the expansion of 
specialized bum centers. Approximately 
one-third of all patients hospitalized for 
bums are treated yearly in these 
centers. However, a large number of 
patients do not remain at a bum center 
for outpatient treatment but receive care 
in local hospitals and private clinics 
(Helm. 1991). A survey of 114 bum 
centers conducted by the American Bum 
Association Rehabilitation Committee 
showed that: (1) One-third of centers 
with 1 to 80 admissions each year did 
not have outpatient programs; (2) one- 
fifth of centers with 81-120 admissions 
each year did not have outpatient 
programs; and (3) only 12 percent of 
bum centers with over 121 admissions 
did not have outpatient programs. 
Outpatient care is a critical issue in bum 
rehabilitation service delivery, as is the 
provision of long-term social and 
psychological supports in the 
community. 
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Research indicates that early 
comprehensive and coordinated acute 
rehabilitation care is likely to improve 
the outcomes for this population. NIDRR 
proposes a priority that would (1) 
demonstrate a comprehensive, 
multidisciplinary model system of 
rehabilitative services for individuals 
with severe bums: and (2) evaluate the 
efficacy of that system through the 
collection and analysis of uniform data 
on system benefits, costs, and outcomes. 

The model system demonstration and 
the collection of uniform and 
standardized data must be conducted 
within the context of a comprehensive 
program of services that coordinates all 
aspects of care and rehabilitation. The 
model system must include emergency 
medical services; intensive and acute 
medical and surgical care; 
comprehensive rehabilitation 
management; psychosocial adjustment 
services; educational and vocational 
preparation; and community 
reintegration with extended follow- 
along services that promote 
independence and vocational success. 
Any projects to be funded under this 
priority must Involve individuals with 
bum disabilities and their families in 
planning, implementing, evaluating, and 
disseminating project activities. 

Priority 

This proposed priority will support 
one or more Research and 
Demonstration projects for a model 
system for bum injury rehabilitation 
that will— 

• Establish, demonstrate, and 
evaluate a multidisciplinary coordinated 
system of comprehensive rehabilitation 
that offers services to both children and 
adults with severe bums, from point of 
injury through intensive and acute 
medical surgical care, comprehensive 
medical rehabilitation, vocational 
rehabilitation, educational preparation, 
job placement, family and community 
participation, and long-term community 
followup; 

• Conduct a scientific program of site- 
specific and collaborative research to 
generate new information for reducing 
disability and for treating and 
rehabilitating individuals with severe 
bums and related complications; 

• Demonstrate and evaluate the 
development and use of bum injury 
treatment and rehabilitation methods, 
equipment, and assistive technology 
essential to the care, management, and 
vocational rehabilitation of an 
individual surviving severe bums; 

• Demonstrate and evaluate 
approaches to independent living, 
vocational rehabilitation, and 


community reintegration for severely 
burned children and adults; 

• Study the clinical course and 
physiological, family, psychosocial, 
educational, and vocational adjustment 
to bum impairments, with special 
attention to the developmental needs of 
children and adolescents; and 

• Participate in clinical and systems 
analysis studies of the operations and 
effectiveness of the model system by 
contributing to a national database in 
bum injury treatment and rehabilitation 
to be prescribed by the Scretary. 
INVITATION TO COMMENT: Interested 
persons are invited to submit comments 
and recommendations regarding these 
proposed priorities. All comments 
submitted in response to this notice will 
be available for public inspection, 
during and after the comment period, in 
room 3423. Mary Switzer Building, 330 C 
Street SW., Washington. DC, between 
the hours of 8 a.m. and 3:30 p.m., 
Monday through Friday of each week 
except Federal holidays. 

APinJCABLE PROGRAM REGULATIONS: 34 
CFR parts 350 and 351. 

Program Authority: 29 U.S.C 760-762. 
(Catalog of Federal Domestic Assistance 
Number 84.133A. Research and 
Demonstration Projects) 

Dated: May 13,1992, 

Lamar Alexander, 

Secretary of Education. 

[FR Doc. 92-13872 Filed 6-11-92; 8:45 amj 
BILUNO CODE 4000-01-M 


DEPARTMENT OF ENERGY 

Federal Energy Regulatory 
Commission 

[Docket Nos. ER92-S85-000, et si.] 

Florida Power Corp., et al.; Electric 
Rate, Small Power Production, and 
Interlocking Directorate Filings 

Take notice that the following filings 
have been made with the Commission: 

1. Florida Power Corp. 

(Docket No. ER92-585-OOOJ 
June 3.1992. 

Take notice that on May 29.1992, 
Florida Power Corporation (Florida 
Power) filed a supplement to the service 
agreement between itself and Tampa 
Electric Company (TECO) under Florida 
Power’s T-1 Transmission Tariff. The 
suppplement describes transmission 
service to be provided for TECO’s 
service to the City of Wauschula 
beginning June 1,1992. Florida Power 
requests that the supplement be allowed 
to become effective June 1,1992. 


Comment date: June 17.1992. in 
accordance with Standard Paragraph E 
at the end of this notice. 

2. Northeast Utilities Service Co. 

[Docket No. ER92-24-0001 

June 3.1992. 

Take notice that on June 1,1992, the 
Northeast Utilities Service Company as 
agent for Connecticut Light and Power 
Company and Western Massachusetts 
Electric Company (NU) tendered for 
filing supplemental information 
regarding proposed rate schedules 
between NU and Public Service 
Company of New Hampshire (PSNH) 
and Boston Edison Company (BE). 

NU states that the amendment was 
filed in response to a request by the 
Commission for additional information. 

NU states that copies of this filing has 
been mailed to PSNH and BE. 

NU requests that the Commission 
waive its standard notice period and 
filing notice regulations to the extent 
necessary to permit the rate schedule 
orignally filed to become effective May 
1,1990. 

Comment date: June 17.1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

3. Duke Power Co. 

[Docket No. ER92-541-000) 

June 3.1992. 

Take notice that Duke Power 
Company (Duke Power) tendered for 
filing on May 11.1992, a supplement to 
the Company's Electric Power Contract 
with the City of Kings Mountain. N.C. 
Duke Power states that this contract is 
on file with the Commission and has 
been designated Duke Power Company 
Rate Schedule FERC No. 10. 

Duke Power further indicates that the 
Company’s contract supplement, made 
at the request of the customer and with 
agreement obtained from the customer, 
provides for decreased capacity as 
follows: Delivery Point No. 2 with a 
contracted demand of 6.500 KW. 

Duke power indicates that this 
supplement also includes an estimate of 
sale and revenue for twelve months 
immediately succeeding the effective 
date. Duke Power proposes an effective 
date of December 20.1991. 

According to Duke Power, copies of 
this filing were mailed to Kings 
Mountain. North Carolina. 

Comment date: June 17,1992. in 
accordance with Standard Paragraph E 
at the end of this notice. 
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4. Montaup Electric Co. and Newport 
Electric Corp. 

[Docket No. ERgi-301-001J 
June 3.1992. 

Take notice that on June 1.1992, 
Montaup Electric Company (Montaup) 
and Newport Electric Corporation 
(Newport] filed a rate schedule revision 
and Montaup M-rate fuel clause 
revisions in compliance with the 
Commission's order approving the filing 
in this docket. The rate schedule 
revision makes explicit in the rate 
schedule the explanation provided to 
the FERC in a March 20,1992 response 
to a deficiency letter that Montaup and 
Newport are each allocated (a) energy 
costs as if its net generation and 
purchases were dispatched on a stand¬ 
alone basis to meet its load and (b) one- 
half of the energy affiliation savings 
resulting from dispatching their 
combined resources to meet their 
combined loads. The revised Montaup 
M-rate fuel clause revisions incorporate 
by reference in current period fuel cost, 
**F(c).” the costs and savings allocated 
to Montaup under the revised Montaup/ 
Newport rate schedule. Montaup and 
Newport request that the enclosed rate 
schedule and fuel clause revision be 
accepted for filing and permitted to 
become effective as of May 1.1990 as 
provided in the Commission's order. 

Comment date: June 17,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

5. The United Illuminating Co. 

[Docket No. ER92-589-000| 

June 3.1992. 

Take notice that on May 29.1992, The 
United Illuminating Company (UI) 
tendered for filing a rate schedule for a 
short-term, coordination transaction 
involving the sale of capacity 
entitlements to Green Mountain Power 
Corporation (GMP). The rate schedule 
corresponds to a letter agreement, dated 
April 27,1992 between Ui and GMP. The 
commencement date for service under 
the agreement is May 1.1992. UI 
proposes that the rate schedule 
commence on this date. 

The service provided under the 
agreement is the provision of capacity 
entitlements and associated energy from 
UI’s New Haven Harbor Station. 

Copies of the filing were mailed to 
GMP. 

Comment date: June 17,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 


6. Public Service Co. of New Hampshire 
[Docket No. ER92-59(M)00| 

June 3.1992 

Take notice that Public Service 
Company of New Hampshire (PSNH), on 
May 29,1992, tendered for filing an 
Agreement For Sale of Capacity and 
Energy Between Public Service 
Company of New Hampshire and The 
Connecticut Light and Power Company 
and Western Massachusetts Electric 
Company, collectively known as the 
Northeast Utilititss Service Companies 
(NU). The Agreement provides for the 
sale by PSNH to NU of capacity and 
energy from PSNH's entitlement in the 
Seabrook Unit #1 nuclear facility. PSNH 
asks that the Commission waive its 
notice period and filing requirements to 
allow the Agreement to become 
effective as of June 1,1992. 

Comment date: June 17.1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

7. Central Vermont Public Service Corp. 
[Docket No. ER92-59i-000) 

June 3.1992 

Take notice that Central Vermont 
Public Service Corporation (Central 
Vermont) on June 1,1992 tendered for 
filing thirteen Service Agreements which 
provide for service pursuant to Central 
Vermont’s FERC Electric Tariff No. 5. 

Central Vermont requests that the 
Commission waive its notice 
requirement in order to allow the 
Service Agreements to become effective 
in accordance with their individual 
terms. In support of its requests Central 
Vermont states that it has arranged for 
the sale of power to the Village of 
Orleans pursuant to the Tariff and is 
engaged in discussion with others for 
potential power sales. 

Comment date: June 17,1992 in 
accordance with Standard Paragraph E 
end of this notice. 

8. Tampa Electric Co. 

[Docket No. ER92-S91-000) 

June 3.1992 

Take notice that on May 29.1992, 
Tampa Electric Company (Tampa 
Electric] tendered for filing revised 
Exhibits A-1 and A-2 to the Full 
Requirements Service Agreement 
between Tampa Electric and the Sebring 
Utilities Commission (Sebring). showing 
revised delivery point specifications for 
service under the Agreement. 

Tampa Electric proposes an effective 
date of March 25.1992 for the Exhibits 
A-1 and A-2 and therefore requests 
waiver of the Commission's notice 
requirements. 


Copies of the filing have been served 
on Sebring and the Florida Public 
Service Commission. 

Comment date: June 17,1992 in 
accordance with Standard Paragraph E 
at the end of this notice. 

9. Arizona Public Service Co. 

[Docket No. ER92-679-0001 
June 3,1992 

Take notice that on May 27,1992 
Arizona Public Service Company 
(Arizona) tendered for filing a Notice of 
Cancellation of the Off-Peak Power 
Sales Agreement between Arizona 
Power Pooling Association on behalf of 
Electrical District No. 2 and Arizona. 

Comment date: June 17,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

10. Consumers Power Co. - 

[Docket Not. ER92-^1^1 and ER92-332- 
001 ] 

June 21992 

Take notice that on May 27,1992 
Consumers Power Company 
(Consumers) tendered for filing 
amendments to its Open Access 
Transmission Tariff providing for 
various classifications of firm and non- 
firm transmission service which is 
available to eligible utilities, including 
PURPA Qualifying Facilities, 
independent power producers, and 
municipal and cooperative utilities. 
Consumers also tendered for filing 
amendments to its unexecuted 
Coordinated Agreement between 
Consumers and the Michigan Public 
Power Agency and Wolverine Power 
Supply Cooperative. Inc. These 
amendments conform the prior filings to 
the Commission's order dated April 30, 
1992, and to commitments made by 
Consumers in prior pleadings in the 
above-referenced dockets. A copy of the 
filing was served on the Michigan Public 
Service Commission and parties to the 
above-referenced docket which have 
been consolidated for hearing and 
decision by the Commission's order 
dated April 30.1992 

Comment date: June 17.1992 in 
accordance with Standard Paragraph E 
at the end of this notice. 

11. Duke Power Co. 

(Docket No. ER92-542-000j 
June 21992 

Take notice that Duke Power 
Company (Duke Power) on May 11,1992 
tendered for filing a supplement to the 
Company's Electric Power Contract with 
the City of Kings Mountain, NC. Duke 
Power states that this contract is on file 
with the Commission and has been 
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designated Duke Power Company Rate 
Schedule FERC No. 10. 

Duke Power further states that the 
Company's contract supplement, made 
at the request of the customer and with 
agreement obtained from the customer, 
provides for a new delivery with 
capacity as follows: Delivery Point No. 3 
with a contracted demand of 14,000 KW. 

Duke Power indicates that this 
supplement also includes an estimate of 
sales and revenue for twelve months 
immediately succeeding the effective 
date. Duke Power pro];>oses an effective 
date of November 26,1991. 

According to Duke Power, copies of 
the filing were mailed to Kings 
Mountain, North Carolina. 

Comment date: June 17,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

12. Central Vermont Public Service 
Corp. 

[Docket No. ER92-588-0001 
June 4.1992. 

Take notice that on May 29,1992, 
Central Vermont Public Service 
Corporation tendered for filing the 
Actual 1991 Cost Report required under 
Article 2.3(A) on Original Sheet No. 21 
of FERC Electric Tariff, Original Volume 
no. 4. of'Central Vermont Pubiice 
Service Corporation ("Company") under 
which the Company provides 
Unreserved System Power Service to the 
following Customers: 

Lyndonville Electric Department 
Village of Ludlow Electric Light 

Department 

Village of Johnson Water and Light 

Department 

Village of Hyde Park Water and Light 

Department 

Comment date: June 18,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

13. Seminole Electric Cooperative, Inc v. 
Florida Power Corporation 

(Docket No. EL92~30-000) 

June 4.1992. 

Take notice that on May 21.1992. 
Seminole Electric Cooperative. Inc. 
(Seminole) filed a complaint against 
Florida Power Corporation (FPC). In its 
complaint Seminole seeks an order from 
the Commission: (1) Finding that the 
rates currently charged by FPC for 
partial requirements and transmission 
services under FPC FERC Rate Schedule 
106 are unjust and unreasonable, 
produce excessive revenues from 
Seminole, and should be reduced; (2) 
establishing a refund-effective date of 
November 1.1992; (3) finding that 
certain of the terms and conditions of 
service of FPC's FERC Rate Schedule 


106 are unjust and unreasonable; (4) 
setting this matter for hearing for the 
purposes of (i) determining and fixing 
just and reasonable rates for the 
services at issue, (ii) determining and 
fixing appropriate changes to the terms 
and conditions of service to Seminole; 
and (iii) determining the appropriate 
amount of, and ordering, refunds; (5) 
ordering consolidation of the 
consideration of the matters raised by 
this complaint with the ongoing 
proceedings in Docket No. ER92-436- 
000; and (6) affording Seminole such 
other relief as may be warranted. 

Comment date: July 6.1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

14. Pacific Gas and Electric Co. 

[Docket No. ER92-595-0001 

June 4.1992. 

Take notice that on June 1,1992, 
Pacific Gas and Electric Company 
(PG&E) tendered for filing proposed 
changes to certain rates, terms, and 
conditions concerning certain services 
rendered by PC&E to the Department of 
Water Resources of the State of 
California (DWR) as reflected in: (1) A 
new Rate ^ttlement Agreement which 
amends Rate Schedule FERC No. 77; and 
(2) amendments modifying Rate 
Schedule FERC Nos. 92, 93, 94 and 100. 

The filing seeks an overall decrease to 
the transmission rates and revision of 
the special facilities charges under the 
DWR Comprehensive Agreement. Rate 
Schedule FERC No. 77. The filing also 
seeks to change the rate basis in Rate 
Schedule FERC Nos. 92, 93, 94 and 100 
from PG&E's system average ownership 
charge for transmission facilities to the 
California Public Utilities Commission’s 
(CPUC) PG&E Electric Rule No. 2 Cost of 
Ownership Rate for transmission-level, 
customer-financed Special Facilities. In 
addition, this filing requests automatic 
rate adjustments for both the 
transmission rates and all of the special 
facilities charges. 

Copies of this filing were served upon 
DWR and the CPUC. 

Comment date: June 18,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

15. Central Vermont Public Service 
Corp. 

[Docket No. ER92-587-OOOJ 
June 4.1992. 

Take notice that on May 29,1992, 
Central Vermont Public Service 
Corporation (Central Vermont) tendered 
for filing its Actual 1991 Cost Report 
required under Article 2.4 on Second 
Revised Sheet No. 18 of FERC Electric 
Tariff, Original Volume No. 3, of Central 


Vermont under which Central Vermont 
provides transmission and distribution 
service to the following Customers: 
Vermont Electric Cooperative, Inc. 
Lyndonville Electric Department 
Village of Ludlow Electric Light 
Department 

Village of Johnson Water and Light 
Department 

Rochester Electric Light and Power 
Company 

Comment date: June 18.1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

16. City of Vernon, California v. Pacific 
Gas and Electric Co.; Southern 
California Edison Co., and San Diego 
Gas and Electric Co. 

[Docket No. EL92-32-000J 
June 4.1992. 

Take notice that on May 28,1992, the 
City of Vernon. California (Vernon) 
tendered for filing an application for an 
order prescribing terms and conditions 
for interconnection and coordinated 
operation of the Califomia-Oregon 
Transmission Project with what Vernon 
describes as essential facilities of the 
Pacific Gas and Electric Company and 
the Pacific AC Intertie which Vernon 
states is owned and operated principally 
by the three named respondents. 

Comment date: July 6,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

17. Central Vermont Public Service 
Corp. 

[Docket No. ER92-586-000I 
June 4. \99Z 

Take notice that on May 29,1992, 
Central Vermont Public Service 
Corporation tendered for filing the 
Actual 1991 Cost Report required under 
Paragraph Q-1 on Original Sheet No. 18 
of the Rate Schedule FERC No. 135 
("RS-2 rate schedule") under which 
Central Vermont Public Service 
Corporation (Company) sells electric 
power to Connecticut Valley Electric 
Company Inc. (Customer). The Company 
states that the Cost Report reflects 
changes to the RS-2 rate schedule which 
were approved by the Commission's 
June 8,1989 order in Docket No. ER88- 
456-000. 

Comment date: June 18,1992, in 
accordance with Standard Paragraph E 
at the end of this notice. 

Standard Paragraphs 

E. Any person desiring to be heard or 
to protest said filing should file a motion 
to intervene or protest with the Federal 
Energy Regulatory Commission, 825 
North Capitol Street, NE., Washington, 
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DC 20426. in accordance with Rules 211 
and 214 of the Commission's Rules of 
Practice and Procedure (10 CFR 385.211 
and 385.214). All such motions or 
protests should be filed on or before the 
comment date. Protests will be 
considered by the Commission in 
determining the appropriate action to be 
taken, but will not serve to make 
protestants parties to the proceeding. 
Any person wishing to become a party 
must file a motion to intervene. Copies 
of this filing are on file with the 
Commission and are available for public 
inspection. 

Lois D. Cashell, 

Secretory. 

|FR Doc. 92-13822 Filed 6-11-92; 8:45 am] 
BILUNQ CODE 6717-01-li 


[Docket Noe. CP90-2294-003, et el.] 

Transwestem Pipline Co. et al.; Natural 
Qae Certificate FiUnga 

Take notice that the following filings 
have been made with the Commission: 

1. Transwestern Pipeline Co. 

[Docket No. CP90-2294-003] 

June 3.1992. 

Take notice that on May 22,1992. 
Transwestem Pipeline Company 
(Transwestem). 1400 Smith Street, P.O. 
Box 1188, Houston, Texas 77251-1188, 
filed in Docket No. CP90-2294-003. 
pursuant to section 7 of the Natural Gas 
Act. to amend its certificate of public 
convenience and necessity to authorize 
construction and operation of 
approximately 4.3 miles of additional 5- 
inch pipeline facilities in Coconino 
County. Arizona, all as more fully set 
forth in the application which is on file 
with the Commission and is open to 
public inspection. 

Transwestem requests that the 
Commission amend its previous Orders 
in this docket to authorize Transwestem 
to construct approximately 7.6 miles of 
6-inch pipeline from Transwestem’s 
mainline facilities in Coconino County, 
Arizona to an interconnect near 
Flagstafi, Coconino County. Arizona. 
Transwestem plans to construct these 
facilities in lieu of the 3i) miles of 6-inch 
pipeline presently authorized by the 
Commission's Orders in Docket No. 
CP90-2294. Transwestem requests the 
Commission to grant expeditious 
authorization so these facilities can be 
completed and placed into service prior 
to the 1992-1993 winter heating season. 

Comment date: )une 24.1992, in 
accordance with the first subparagraph 
of Standard Paragraph F at the end of 
this notice. 


2. Tarpon Transmission Co. 

(Docket No. CP92-522-000| 

June 3.1992. 

Take notice that on May 28,1992, 
Tarpon Transmission Company 
(Tarpon). Suite 1320. 300 Crescent Court 
Dallas. Texas 75201. filed in Docket No. 
CP92-522-000 a petition pursuant to 
Rule 207(a)(2] of the Commission's Rules 
of Practice and Procedure. (18 CFR 
385.207(a)(2)), for a declaratory order (1) 
finding that Tarpon's ofishore facilities 
are gathering facilities exempt from 
Commission jurisdiction pursuant to 
Section 1(b) of the Natural Gas Act and 
(2) vacati^ the orders issuing and 
amending the certificates of public 
convenience and necessity in Docket 
Nos. CP77-315 and CP88-89-000. all as 
more fully set forth in the petition which 
is on file with the Commission and open 
to public inspection. 

Tarpon states that its pipeline system 
consists of a 40.4-mile long. 16-inch 
diameter pipeline and appurtenant 
facilities originating at a production 
platform located in Eugene Island Block 
380-A on the Outer Continental Shelf, 
offshore Louisiana and extending in a 
generally northeasterly direction to its 
terminus at an interconnection with 
Tmnkline Gas Company's (Tmnkline) 
facilities in Block 274 of the Ship Shoal 
Area. South Addition. Tarpon further 
states that it receives gas from Block 380 
and Block 174, South Marsh Island Area. 
South Addition and from Block 361 
Eugene Island Area. South Addition, for 
delivery to Trunkline, 

Tarpon explains that the sole purpose 
of its facilities, which are located in a 
producing area and operate without 
processing or compression, is to function 
as a gathering system to deliver gas 
from numerous wells in several offshore 
blocks to Trunkline. 

Tarpon further explains that it sought 
certificate authourity only because at 
the time of its application. Commission 
precedent and policy indicated that 
certificate authority was necessary for 
the construction and operation of such 
facilities. 

Tarpon asserts that its facilities meet 
the Commission's present modified 
primary function test for gathering 
facilities and therefore requests that the 
Commission find that the Tarpon 
pipeline system is a gathering system 
and therefore exempt from the 
Commission's Regulations pursuant to 
section 1(b) of the NGA. Tarpon further 
requests that its certificates in Docket 
Nos. CP77-315 and CP88-89-00 be 
rescinded. 

Comment date: June 24.1992, in 
accordance with the first subparagraph 


of Standard Paragraph F at the end of 
this notice. 

3. Transcontinental Gas Pipe Line 
(Docket No. CP92-516-000| 

June 3.1992. 

Take notice that on May 26.1992. 
Transcontinental Gas Pipe Line 
Corporation (Transco), P.O. Box 1396, 
Houston, Texas 77251. filed in Docket 
No. CP92-516-000 an application 
pursuant to section 7(b) of the Natural 
Gas Act for permission and approval to 
abandon a transporation service 
between Transco and CNG 
Transmission Corporation (CNC). all as 
more fully set forth in the application 
which is on file with the Commission 
and open to public inspection. 

Transco proposes to abandon the 
transportation service provided under a 
transportation service agreement 
(agreement) between Transco and CNG 
dated April 12,1978. under Transco's 
Rate Schedule X-56. to be effective the 
first day of the first calendar month 
following Commission approval. 

Transco states that Transco transports, 
pursuant to the agreement, up to the 
dekatherm (dt) equivalent of 71,548 Mcf 
of natural gas per day. on a firm basis, 
and up to an additional 100.000 dt of 
natural gas per day on an interruptible 
basis delivered by CNG at various 
points on Transco's system to a primary 
delivery point of interconnection 
between Transco and CNC in Ginton 
County, Pennsylvania. Since the 
agreement contains no notice 
requirement upon expiration of the term 
on October 31,1992, Transco and CNG 
have agreed to the termination of the 
agreement, it is indicated. 

However, Transco states that CNG 
has agreed to the abandonment of Rate 
Schedule X-56 on the condition that 
Transco provide CNG replacement firm 
and interruptible transportation service 
pursuant to Transco's blanket certificate 
authorization under Rate Schedules FT 
and IT. The replacement transportation 
service would provide for the same firm 
and interruptible volumes and would be 
available from the receipt points 
currently provided for under Rate 
Schedule X-56. as well as from other 
mutually agreeable receipt points in 
accordance with Transco's Rate 
Schedules FT and IT. to CNG's existing 
delivery points and other mutually 
agreeable points, it is stated. Transco, 
also, requests that the Commission 
confirm that pregranted abandonment 
should not apply to the replacement 
service agreement for the long term FT 
service to be provided to CNG. 

In order to provide CNG replacement 
service under Rate Schedule FT. 
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Transco requests waiver of section 8.1 
of Transco's Rate Scheduler FT which 
requires Transco to treat all requests for 
service received during a period of 21 
days after Transco announces 
availability of firm capacity (21-day 
window) as if those requests were 
received on the same day. Transco 
states that waiver of the 21-day window 
would allow firm transportation service 
to continue for CNG under Transco’s 
Rate Schedule FT through capacity 
which has been reserved for CNG under 
Rate Schedule X-56. In addition. 

Transco requests waiver of the 
applicable provisions of the General 
Terms and Conditions in its FERC Gas 
Tariff to the extent necessary to allow 
replacement interruptibie transportation 
service under Rate Schedule IT for CNG 
to maintain the same queue priority as 
that which exists under Rate Schedule 
X-56. The replacement interruptible 
transportation service under Rate 
Schedule IT would not be a new service 
but rather a conversion of regulatory 
authorizations, it is stated. 

No facilities are proposed to be 
abandoned herein. 

Comment date: June 24.1992, in 
accordance with Standard Paragraph F 
at the end of this notice. 

4. Southwest Royalties, Inc:. 

[Docket No. CS92-8-000] 

June 3.1992. 

Take notice that on May 27,1992. 
Southwest Royalties. Inc., (Southwest) 
of P.O. Box 11390, Midland Texas 79702, 
filed an application requesting a small 
producer certificate of public 
convenience and necessity. Southwest 
requests authorization to make sale for 
resale of natural gas in interstate 
commerce, as set forth in the application 
which is on file with the Commission 
and open to public inspection. 

Comment date: June 19.1992, in 
accordance with Standard Paragraph J 
at the end of this notice. 

5. GEMCO Gas Marketing Inc. and 
Allegheny Energy Marketing Co. 

[Docket Nos. C192-53-000.092-^4-000) 

June 4,1992. 

Take notice that on May 19,1992, 
GEMCO Gas Marketing Inc. (GEMCO) 
and Allegheny Energy Marketing 
Company (Allegheny) of 109 Northpark 
Boulevard, P.O. Box 3134, Covington, 
Louisiana 70434-3134. filed applications 
under sections 4 and 7 of the Natural 
Gas Act (NGA) for unlimited-term 
blanket certificates with pregranted 
abandomnent authorizing safes in 
interstate commerce for resale of natural 
gas subject to the Commission’s NGA 
jurisdiction, imported natural gas, and 


gas purchased from non-first sellers 
such as interstate pipelines, intrastate 
pipelines and local distribution 
companies. GEMCO’s and Allegheny’s 
applications are on file with the 
Commission and open for public 
inspection. 

Comment dote: June 24,1992, in 
accordance with Standard Paragraph J 
at the end of this notice. 

6. Gateway Ptpeliiie Co. 

[Docket No. CP89-471-0061 
June 4.1902. 

Take notice that on May 26,1992, 
Gateway Pipeline Company (Gateway) 
tendered for Bling the following tariff 
sheets to its FERC Gas Tariff, Original 
Volume No. 1, with an effective date of 
April 24.1992. 

Substitute First Revised Sheet No. 4 
Substitute Original Sheet No. 11 
Substitute Original Sheet No. 13 
Substitute Original Sheet No. 16 
Substitute Original Sheet Na 30 
Substitute Original Sheet No. 31 
Substitute Original Sheet No. 32 
Substitute Original Sheet No. 36 
Substitute Original Sheet No. 37 
Substitute Original Sheet No. 38 
Substitute Original Sheet Na 54 

Gateway states that in its April 23, 
1992 order the Commission tolled 
Gateway’s request for a reduction of the 
load factor for usage rates from 95 
percent of capacity to 90 percent of 
capacity. Thereinafter the Commission 
recalculated Gateway's FT and IT 
maximum usage rates based upon 95 
percent load factor of capacity, which 
produced an usage rate of $.0285. The 
Commission calculated the usage rate 
with the amended facility costs and SFV 
rate design filed in CP89-471-005 and 
approved by the April 23,1992 order. 
Gateway states that the usage rate is 
reflected on Substitute First Revised 
Sheet No. 4. 

Gateway also states that the 
Commission directed Gateway to revise 
section 9(c) of Rate Schedule FTS to 
provide for an overrun penalty, rather 
than for the retention of gas in overrun 
situations with an interruption order. 
Gateway states that it has removed the 
retention provision and added an 
overrun penalty of $2X10 per Mcf for 
tenders in excess of 110% of quantities 
specified in an interruption order, 
consistent with Section 9(d) of Rate 
Schedule ITS. Gateway states that the 
change is reflected on Substituted 
Original Sheet Na 16. 

Gateway states that it is serving the 
filling on M parties on the service list in 
the above reference docket 

Comment date: June 11.1992, in 
accordance with the first subparagraph 


of Standard Paragraph J at the end of 
this notice. 

7. Southern Natural Gas Co. 

[Docket Na CP92^523-000| 

June 4.1992. 

Take notice that on May 29.1992, 
Southern Natural Gas Company 
(Southern), P.O. Box 2563. Birmingham, 
Alabama 35202-7114, filed in Docket No. 
CP92-623-000 as request pursuant to 
§ : 157X^2 and 157.216 of the 
Commission’s Regulations under the 
Natural Gas Act to abandon a meter 
station, rebuild a meter station and 
provide higher contract pressure, and 
consolidate sales contract demands at 
various delivery pints for Atlanta Gas 
Light Company (AGL) in Georgia, under 
the Southern’s blanket certificate 
authority in Docket No. CP82-406-000. 
all as more fully set forth in the 
application on file with the Commission 
and open to public inspection. 

It is stated that at the request of AGL, 
Southern proposes to abandon the 
Harlem Meter Station serving AGL and 
to consolidate the sales contract 
demand specified for said station with 
deliveries to AGL under the Augusta 
Area delivery point It is also stated that 
such consolidation does not require the 
construction of any new facilities. 
Southern also requests authorization to 
rebuild the East Point Meter Station 
serving AGL because it is obsolete. 
Southern also states that in conjimction 
with rebuilding the station Southern 
requests authorization to move the 
relators and to delivery AGL mainline 
contract pressure between 200 psig and 
385 psig. Finally, Southern states that 
AGL has requested that Southern revise 
Exhibit A to their sales service 
agreement to include the Hampton 
Meter Station with ACL’s Atlanta Area 
delivery point and to include the 
Jeffersonville Meter Station in the 
Macon Area delivery point These latter 
changes require no additional facilities, 
it is stated. It is further stated that these 
proposed activities would cause no 
change in AGL’s total sales contract 
demand and could be accomplished 
without detriment or disadvantage to 
Southern’s other customers. 

Comment date: July 20,1992, in 
accordance %vith Standard Paragraph G 
at the end of this notice. 

8. Northwest Pipeline Corp. and The 
Washington Water Power Ca 

[Docket Na CP92-247-0aiI 
June 4.1992 

Take notice that on May 26,1992, 
Northwest Pipeline Corporation 
(Northwest), 295 Chipeta Way, Salt Lake 
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City. Utah 84158, and the Washington 
Water Power Company (Water Power), 
East 1411 Mission Avenue, Spokane, 
Washington 99202, jointly filed in 
Docket No. CP92-247-001, pursuant to 
sections 7(b] and 7(c) of the Natural Gas 
Act, an amendment to Northwest’s 
application pending in Docket No. CP92- 
247-000 in order to incorporate, in 
conjunction with the service changes 
sought by Northwest in the original 
application herein, a request for any 
additional certificate modifications 
necessary to sanction the temporary, 
partial releases to BC Gas, Inc. (BC Gas) 
of Water Power’s best-efforts storage 
entitlements in the Jackson Prairie 
storage field: all as more fully set forth 
in the amendment which is on file with 
the Commission and available for public 
inspection. 

It is said that, in order to effectuate 
Water Power’s best-efforts storage 
release to BC Gas. Northwest filed an 
application in Docket No. CP92-247-000 
pursuant to section 7(b) and 7(c) for 
approvals to: (1) Implement temporary 
partial abandonments of up to 19,000 
Dth per day of best-efforts storage 
service for Water Power at the Jackson 
Prairie storage field under Northwest’s 
Rate Schedule SGS-1, consistent with 
an agreed upon release of such storage 
capacity between Water Power and BC 
Gas, and (2) amend the certificated Rate 
Schedule X-82 transportation service 
which Northwest currently provides for 
Water Power, for the account of BC Gas, 
in order to provide additional flexibility 
and interruptible capacity for the 
transportation of BC Gas storage 
volumes to and from Jackson Prairie. 

In addition to the authorizations 
specifically requested in Northwest's 
original application herein. Northwest 
and Water Power hereby request an 
amendment of Water Power’s existing 
certificate authorization for storage 
capacity releases to BC Gas under its 
April 21.1989, Release Agreement to the 
extent necessary to authorize the 
temporary additional releases to BC Gas 
on a day-by-day basis of up to 19,000 
Dth per day of Water Power’s rights to 
Jackson Prairie storage deliverability on 
a best-efforts basis, pursuant to the 
November 80,1990, amendment to the 
Release Agreement. 

It is said that the day-by-day release 
of any best efforts capacity requested by 
BC Gas will be subject to approval by 
both Water Power and Washington 
Natural Gas Company, the Jackson 
Prairie Project Operator. 

Comment date: June 25,1992, in 
accordance %vith the first subparagraph 
of Standard Paragraph F at the end of 
this notice. 


Standard Paragraphs 

F. Any person desiring to be heard or 
make any protest with reference to said 
file with the Federal Energy Regulatory 
Commission, 825 North Capitol Street. 
NE., Washington. DC 20426, a motion to 
intervene or a protest in accordance 
with the requirements of the 
Commission’s Rules of Practice and 
Procedure (18 CFR 385.211 and 385.214) 
and the Regulations under the Natural 
Gas Act (18 CFR 157.10). All protests 
filed with the Commission will be 
considered by it in determining the 
appropriate action to be taken but will 
not serve to make the protestants 
parties to the proceeding. Any person 
wishing to become a party to a 
proceeding or to participate as a party in 
any hearing therein must file a motion to 
intervene in accordance with the 
Commission’s Rules. 

Take further notice that, pursuant to 
the authority contained in and subject to 
jurisdiction conferred upon the Federal 
Energy Regulatory Commission by 
sections 7 and 15 of the Natural Gas Act 
and the Commission’s Rules of Practice 
and Procedure, a hearing will be held 
without further notice before the 
Commission or its designee on this filing 
if no motion to intervene is filed within 
the time required herein, if the 
Commission on its own review of the 
matter finds that a grant of the 
certificate is required by the public 
convenience and necessity. If a motion 
for leave to intervene is timely filed, or if 
the Commission on its own motion 
belives that a formal hearing is required, 
further notice of such hearing will be 
duly given. 

Under the procedure herein provided 
for, unless otherwise advised, it will be 
unnecessary for the applicant to appear 
or be represented at the hearing. 

G. Any person or the Commission’s 
staff may, within 45 days after the 
issuance of the instant notice by the 
Commission, file pursuant to Rule 214 of 
the Commission’s Procedural Rules (18 
CFR 385.214) a motion to intervene or 
notice of intervention and pursuant to 

§ 157.205 of the Regulations under the 
Natural Gas Act (18 CFR 157.205) a 
protest to the request. If no protest is 
filed within the time allowed therefore, 
the proposed activity shall be deemed to 
be authorized effective the day after the 
time allowed for filing a protest. If a 
protest is filed and not withdrawn 
within 30 days after the time allowed for 
filing a protest, the instant request shall 
be treated as an application for 
authorization pursuant to section 7 of 
the Natural Gas Act. 

J. Any person desiring to be heard or 
make any protest with reference to said 


filings should on or before the comment 
date file with the Federal Energy 
Regulatory Commission. 825 North 
Capitol Street, NE., Washington, DC 
20426 a motion to intervene or a protest 
in accordance with the requirements of 
the Commission’s Rules of Practice and 
Procedure (18 CFR 5385.211. .214). All 
protests filed with the Commission will 
be considered by it in determing the 
appropriate action to be taken but will 
not serve to make the protestants 
parties to the proceeding. Any person 
wishing to become a party in any 
proceeding herein must file a petition to 
intervene in accordance with the 
Commission's rules. 

Under the procedure herein provided 
for, unless otherwise advised, it will be 
unnecessary for the applicant to appear 
or be represented at the hearing. 

Lois D. Cashell, 

Secretary. 

[FR Doc. 92-13821 Filed 6-11-92; 8:45 am] 
BILUNQ CODE 6717-01-M 


Office of Fossil Energy 

[FE Docket No. 92-28-NG] 

Energy International Marketing Corp.; 
Order Granting Blanket Authorization 
To Import and Export Natural Gas and 
Liquefied Natural Gas 

agency: Office of Fossil Energy. DOE. 
action: Notice of Order. 

SUMMARY: The Office of Fossil Energy of 
the Department of Energy gives notice 
that it has issued an order granting 
ENERGY International Marketing 
Corporation blanket authorization to 
import from any foreign country and to 
export to any foreign country a 
combined total of up to 200 Bcf of 
natural gas. including liquefied natural 
gas, over a two-year period beginning on 
the date of first delivery. 

A copy of this order is available for 
inspection and copying in the Office of 
Fuels Programs Docket Room. 3F-056, 
Forrestal Building, 1000 Independence 
Avenue. SW., Washington. DC 20585, 
(202) 586-9478. The docket room is open 
between the hours of 8 a.m. and 4:30 
p.m., Monday through Friday, except 
Federal holidays. 

Issue in Washington. DC June 5.1992. 
Charles F. Vacek, 

Deputy Assistant Secretary for Fuels 
Program, Office of Fossil ^ergy. 

[FR Doc. 92-13909 Filed 6-11-92; 8:45 am] 
BILUNG CODE S45O-01-N 
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(FE Docket No. 92-2S-NG] 

UNIGAS Corp^ Order Granting Blanket 
Auttiorization To Import and Export 
Natural Gaa, including Liquefied 
Natural Gas, From and to Canada, 
Mexico and Other Foreign Countries 

agency: Office of Fossil Energy, DOE. 
action: Notice of order. 

summary: The Office of Fossil Energy of 
the Department of Energy gives notice 
that it has issued an order granting 
Unigas Corporation blanket 
authorization to import and export up to 
200 Bcf of natural gas from and to 
Canada, Mexico and other foreign 
coimtries over a two-year term 
beginning on the date of the first import 
or export. 

A copy of this order is available for 
inspection and copying in the Office of 
Fuels Programs Do^et Room, 3F-056, 
Forrestal Building, 1000 Independence 
Avenue, SW., Washington, DC 20585, 
(202) 586-947a The docket room is open 
between the hours of 8 a.m. and 4:30 
p.m, Monday through Friday, except 
Federal holidays. 

issued in Washington, DC. )une 5.1902. 
Chartes F. Vacak, 

Deputy Assistant Secretary for Fuels 
Programs, Office of Fossil Enejgy, 

|FR Doc. 92-13910 Filed 6-11-92; 8:45 am) 
BituNO coot esso-et-u 


ENVIRONMENTAL PROTECTION 
AGENCY 

[ER-FRL-4142-4) 

Environmsw ta i Impact Statsmants aiKf 
Regulations; AvaKabHtty of EPA 
Commanta 

Availability of EPA comments 
prepared May 25.1992 Through May 29. 
1992 pursuant to the Environmental 
Review Process (ERP). under section 309 
of the Clecm Air Act and section 
102(2)(c) of the National Environmental 
Policy Act as amended. Requests for 
copies of EPA comments can be directed 
to the Office of Federal Activities at 
(202) 280-5076. 

An explanation of the ratings assigned 
to draft environmental impact 
statements (ElSs) was published in FR 
dated April 10,1992 (57 FR 12499). 

Draft EISs 

ERP No. D-AFS-L65164-ID Rating 
EC2, Mex Mountain Area Timber 
Harvest, Implementation. Clearwater 
National Forest. Lochsa Ranger District, 
Idaho County, ID. 

Summary: ^A expressed 
environmental concerns regarding 


potential project impacts to water 
quality in a Designated Stream Segment 
of Concern; the potential for adverse air 
quality impacts in a Class I airshed; and 
the potential for impacts to a federally- 
listed endangered species (gray wolf). 

ERP No. D-AFS-L65165-WA Rating 
EC2t Breezin Timber Sales Management 
Plan, Implementation, Olympic National 
Forest, Quilcene Ranger District, 

Clallam and Jefferson Counties, WA. 

Summary: EPA expressed 
environmental concerns based on the 
potential for adverse water quality and 
air quality effects. Additioned 
information is needed to describe the 
efiectiveness of mitigation measures, 
clarify water quality and wetland 
effects, update information on the 
threatened Northern Spotted Owl, 
present a broader analysis of cumulative 
effects, and evaluate noise effects from 
helicopter logging. 

ERP No. D-COE-K3ei06-CA Rating 
E02, Folsom Dam and Reservoir 
Reoperation Plan and Flood Control for 
portions of the Sacramento Metropolitan 
Area, Implementation, Sacramento 
County, CA. 

Summary: EPA expressed 
environmental objections with the 
proposed action and identified 
significant environmental impacts that 
should be avoided in order to provide 
adequate protection for the 
environment: water temperature 
increases and reduced flows that may 
signiflcantly reduce future population 
sizes of the fall-run Clinook salmon, the 
permanent loss of marsh and riparian 
habitats, and increased salinities in the 
lower Sacramento River basin. The 
DEIS did not provide sufficient 
information on other feasible 
alternatives, potential impacts to the 
Federal candidate or sensitive species 
and potential cumulative impacts. 

ERP No. D-FAA-L51014-WA RaUng 
EC2, Seattle-Tacoma International 
Airport Improvement, South Aviation 
Support Area, Airport Layout Plan, 
Airport Master Plan, Funding, Section 10 
and 404 Permits and NPDES ^rmit. Port 
of Seattle, King County, WA. 

Summary: EPA expressed 
environmental concerns about the 
potential effects to land and aquatic 
resources. Additional information is 
needed on alternatives to prevent 
wetland losses, mitigation plans and 
noise impacts. 

ERP No. DS-UMT-K54019-HI Rating 
LOh Honolulu Rapid Transit System 
Improvements. Additional Information. 
Waiaua through downtown Honolulu to 
Waikiki and the University of Hawaii. 
Funding, Coast Guard Bridge. EPA and 
Possible COE Permits. Honolulu County, 
HI. 


Summary: EPA expressed a lack of 
objections with the action proposed, 
although it did request adclitional 
clarification in the FEIS on surface and 
ground water issues, underground 
storage tanks and Clean Air Act 
conformity. 

Final EISs 

ERP No. F-AFS-K85137-CA 
Cottonwood and Golf Timber Sales, 
Implementation, Timber Harvesting in 
the Breckenridge Compartment, Sequoia 
National Forest. Greenhorn Ranger 
District, Kem County. CA. 

Summary: Review of the Final EIS 
was not deemed necessary. No formal 
letter was sent to the agency. 

EIS No. F-UAF-K1104G-CA Mather 
Air Force Base Disposal and Reuse, 
Implementation, Sacramento County, 
CA. 

Summary: EPA expressed objections 
because the FEIS does not contain the 
level of detail necessary to ensure that 
reuse decisions will provide for 
appropriate protection of air quality, 
groundwater quality and wetlands. The 
Air Force was encouraged to reexamine 
the full range of EPA’s earlier concerns 
and provide more specific responses in 
the Record of Decision (ROD). 
Supplemental environmental 
documentation (if additional specifics 
cannot be provided in the ROD) and 
environmental protection stipulations 
attached to the property conveyance 
were also recommended. 

Dated: June 9.1992. 

Richard E. Sandarsoo, 

Director. Office of Federal Acti vities. 

FR Doc. 92-13810 Piled 6-11-92; 8:45 am) 

COOC 6560>5(Mi 


(ER-FRL-4141-3) 

Environmental Impact Statementa; 
Avallabiaty 

Responsible Agency: Office of Federal 
Activities, General Information (202) 
260-5078 OR (202) 280-5075. Availability 
of Environmental Impact Statements 
Filed June 1 , 1992 Through Jime 05.1992 
Pursuant to 40 CFR 1506.9. 

EIS No. 920204, Final EIS, AFS, ID, 

Far East Salvage Project, Rehabilitation 
and Recovery of Insect Damaged 
Resource Timber Management Plan, 
Implementation. Upper South Fork 
Payette River, Boise National Forest, 
Lowman Ranger District. Boise County, 
ID, Due: July 13.1992. Contact: Dautis 
Pearson (208) 259-3361. 

EIS No. 920205, Draft EIS, FHW, NJ, 
Nf-21 Freeway Extension Project, 
Construction and Modification. Monroe 
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Street in Passaic to Route 46/Lexington 
Avenue Intersection. Funding, and 
section 10 and 404 Permits, Cities of 
Passaic and Clifton, Passaic County, NJ. 
Due: July 27.1992, Contact: Andras 
Fekete (609) 530-2824. 

EIS No. 920206, Draft EIS, BOP, PA, 
Philadelphia. Pennsylvania Metropolitan 
Detention Center Construction and 
Operation. Site Selection near the 
existing Byrne Federal Courthouse. City 
of Philadelphia. PA, Due: July 28.1992, 
Contact: Patricia Sledge (202) 514-6470. 

EIS No. 920207, Final EIS, COE, PA, 
Curwensville Lake Water Storage 
Reallocation, Implementation, 
Susquehanna River Basin. Susquehanna 
River. Clearfield County. PA. Due: July 
13.1992. Contact: Claire D. O’Neill (301) 
962-4958. 

EIS No. 920208, Draft EIS, COE, CA, 
Los Angeles and Long Beach Harbors 
Navigation Improvements and Landfill 
Development Project, Construction and 
Approval of Master Plan Amendment, 
San Pedro Bay. Los Angeles County. CA. 
Due: July 27,1992. Contact: Frank 
Piccola (213) 894-0244. 

EIS No. 920209, Draft EIS, AFS, WY, 
Shoshone National Forest Oil and Gas 
Exploration and Development. Leasing. 
Fremont, Hot Springs Park. Sublette and 
Teton Counties. WY, Due: September 09. 
1992, Contact: Robert Rossman (307) 
527-0241. 

EIS No. 920210, Draft EIS, FHW, PA, 
Park Road Corridor Project. West Shore 
Bypass/US 422/222 and Warren Street 
Bypass Connection to the Outer Bypass/ 
PA-3055. Funding and section 404 
Permit. Berks County, PA, Due: 
September 01,1992, Contact: Daniel 
Johnson (717) 782-2276. 

EIS No. 920211, Final EIS, COE, TX, 
Fort Polk Louisiana Realignment of the 
5th Infantry Division (Mechanized) to 
Fort Hood Texas. Implementation, Bell. 
Coryell, McClennan. West Bell and 
Lampasas Counties, TX. Due: July 13. 
1992, Contact: Arver Ferguson (817) 334- 
3246. 

EIS No. 920212, Draft EIS, UAF, MO, 
B-2 Advanced Technology Bomber. A/ 
OA-10 Thunderbolt and T-38 Talon Jet 
Trainer Aircrafts Basing at Whiteman 
Air Force Base, Implementation. 

Johnson County, MO, Due: July 27,1992, 
Contact: Eric Wilbur (816) 687-6347. 

EIS No. 920213, Draft EIS, AFS, CO, 
Trout Mountain Analysis Area Timber 
Harvest. Road Construction and Aspen 
Management Plan Projects. 
Implementation. Trout and Decker 
Creeks. Del Norte Ranger District. Rio 
Grande National Forest. Rio Grande and 
Mineral Counties. CO, Due: July 27,1992. 
Contact; James B. Webb (719) 852-5941. 


Dated: June 9.1992. 

Richard E. Sanderson. 

Director. Office of Federal Activities. 

[FR Doc. 92-13811 Filed 6-11-92; 8:45 am] 
BILUNG CODE $560-5(MM 


IFRL 4143-6] 

Public Water System Supervision 
Program Revision for the State of 
Montana 

agency: Environmental Protection 
Agency (EPA). 
action: Notice. 

summary: Public notice is hereby given 
in accordance with the provisions of 
Section 1413 of the Safe Drinking Water 
Act as amended, 42 U.S.C. 300f et seq., 
and 40 CFR 142.10, the National Primary 
Drinking Water Regulations, that the 
State of Montana has revised its 
approved Public Water System 
Supervision (PWSS) Primacy Program. 
Montana has developed drinking water 
regulations for filtration, disinfection, 
turbidity. Giaradia Lamblia, viruses, 
Legionella and heterotrophic bacteria 
that correspond to the National Primary 
Drinking Water Regulations for 
filtration, disinfection, turbidity. Giardia 
Lamblia, viruses. Legionella and 
heterotrophic bacteria promulgated by 
EPA on June 29.1989 (FR Vol. 54. No. 

124, pg. 25690). EPA has determined that 
this State program revision is no less 
stringent than the corresponding federal 
regulation and has approved this State 
program revision. This determination 
shall become effective July 13.1992 and 
was based on a thorough evaluation of 
Montana’s PWSS program which has 
met the requirements stated in 40 CFR 
142.10. 

Montana’s PWSS program, as 
presented and evaluated, has indicated 
that it is fully capable of carrying out all 
of the areas required to achieve primary 
enforcement capability. Any interested 
parties are Invited to submit written 
comments on this determination, and 
may request a public hearing on or 
before July 13.1992. If a public hearing is 
requested and granted, this 
determination shall not become effective 
until such time following the hearing 
that the Regional Administrator issues 
an order affirming or rescinding this 
action. 

Requests for a public hearing should 
be addressed to: Jack W. McGraw, 
Acting Regional Administrator. U.S. 
Environmental Protection Agency. 
Region VIII, 999 18th Street, suite 500, 
Denver. CO 80202-2466. 

Frivolous or insubstantial requests for 
a hearing may be denied by the Regional 


Administrator. However, if a substantial 
request is made within thirty (30) days 
after this notice, a public hearing will be 
held. 

Any request for a public hearing shall 
include the following (1) the name, 
address, and telephone number of the 
individual organization, or other entity 
requesting a hearing: (2) a brief 
statement of the requesting person’s 
interest in the Regional Administrator’s 
determination and of information that 
the requesting person Intends to submit 
at such hearing; and (3) the signature of 
the individual making the requests, or, if 
the request is made on behalf of an 
organization or other entity, and 
signature of the responsible official of 
the organization or other entity. 

Notice of any hearing shall be given 
not less than fifteen (15) days prior to 
the time scheduled for the hearing. Such 
notice will be made by the Regional 
Administrator in the Federal Register 
and in newspapers of general circulation 
in the State of Montana. A notice will 
also be sent to the per8on(8) requesting 
the hearing as well as to the State of 
Montana. The hearing notice will 
include a statement of purpose, 
information regarding time and location, 
and the address and telephone number 
where interested persons may obtain 
further information. The Regional 
Administrator will issue an order 
affirming or rescinding his 
determination upon review of the 
hearing record. Should the 
determination be affirmed, it will 
become effective as of the date of the 
order. 

Should no timely and appropriate 
request for a hearing be received, and 
the Regional Administrator does not 
elect to hold a hearing on his own 
motion, this determination shall become 
effective on July 13.1992. 

Please bring this notice to the 
attention of any persons known by you 
to have an interest in this determination. 

All documents relating to this 
determination are available for 
inspecton at the following locations: 

U.S. EPA Region VIII Regional Library. 
999 18th Street. Denver, Colorado 80202- 
2466, between the hours of 10 a.m. and 4 
p.m. (M.D.T.). Mon-Fri. and the MT 
Department of Health and 
Environmental Sciences, Drinking 
Water/Subdivision Section. Cogswell 
Building. Helena. Montana 59620 
between the hours of 6 a.m. and 5 p.m. 
(M.D.T.), Mon-Fri. 

FOR FURTHER INFORMATION CONTACT: 

Robert Clement. EPA Region VIII. Public 
Water Supply Program Section (8WM- 
DW) at the Denver address given above, 
telephone (303) 293-1417. 












Federal Register / Vol. 57, No. 114 / Friday. June 12. 1992 / Notices 


25035 


Dated: May 29.199Z 
lack W. McGraw, 

Acting Regional Administrator, EPA, Region 
Vlll 

|FR Doc. 92-13864 Filed 6-11-92; 8:45 am| 
BILUNG COO€ 6560-5(Mil 


[FRL-4143-51 

Proposed Administrative Settlement 
Under Section 122(h) of the 
Comprehensive Environmental 
Response, Compensation, and Uabiilty 
Act; Burgess Brothers Superfund Site, 
Woodford and Bennington, VT 

AGENCY: U.S. Environmental Protection 
Agency. 

action: Notice of proposed 
administrative settlement and request 
for public comment. 

summary: The U.S. Environmental 
Protection Agency (EPA) is proposing to 
enter into an administrative settlement 
to address claims under the 
Comprehensive Environmental 
Response, Compensation and Liability 
Act of 1980, as amended (CERCLA). 42 
U.S.C. 9601. Notice is being published to 
inform the public of the proposed 
settlement and of the opportunity to 
comment. The settlement is intended to 
resolve the liability under CERCLA of 
Burgess Brothers, Inc., Eveready Battery 
Company and Clyde Burgess, Jr. for 
costs incurred by EPA in conducting 
response actions at the Burgess Brothers 
Superfund Site in Woodford and 
Bennington, Vermont as of April 16, 

1991. 

DATES: Comments must be provided on 
or before July 13,1992. 

ADDRESSES: Comments should be 
addressed to the Docket Clerk, U.S. 
Environmental Protection Agency, 

Region I, JFK Federal Building—RCG, 
Boston, Massachusetts 02203. and 
should refer to: In the Matter of Burgess 
Brothers Superfund Site, Bennington, 

VT. U.S. EPA Docket No. 1-91-1101. 

FOR FURTHER INFORMATION CONTACr. 
Rona Gregory, U.S. Environmental 
Protection Agency. Office of Regional 
Counsel, RCU. J.F.K. Federal Building, 
Boston. Massachusetts 02203, (617) 565- 
3051, 

SUPPLEMENTARY INFORMATION: In 

accordance with section 122(i)(l) of the 
Comprehensive Environmental 
Response, Compensation and Liability 
Act of 1980. as amended (CERCLA). 42 
U.S.C. 9622(i)(l), notice is hereby given 
of a proposed administrative settlement 
concerning the Burgess Brothers 
Superfund Site in Woodford and 
Bennington, VT. The settlement was 
approved by EPA Region I on June 2, 


1992 subject to review by the public 
pursuant to this Notice. Burgess 
Brothers. Inc., Eveready Battery 
Company and Clyde Burgess. Jr., the 
Settling Parties, have executed signature 
pages committing them to participate in 
the settlement. Under the proposed 
settlement, the Settling Parties are 
required to pay $72,797.51 to the 
Hazardous Substances Superfund. EPA 
believes the settlement is fair and in the 
public interest. 

EPA is entering into this agreement 
under the authority of section 122(h) of 
CERCLA. Section 122(h) of CERCLA 
provides EPA with authority to consider, 
compromise, and settle a claim under 
section 107 of CERCLA for costs 
incurred by the United States if the 
claim has not been referred to the U.S. 
Department of Justice for further action. 
The U.S. Department of Justice approved 
this settlement in writing on May 13, 
1992. 

EPA will receive written comments 
relating to this settlement for thirty (30) 
days from the date of publication of this 
Notice. 

A copy of the proposed administrative 
settlement may be obtained in person or 
by mail from Rona Gregory, U.S. 
Environmental Protection Agency, 

Office of Regional Counsel. JFK Federal 
Building—RCU, Boston, Massachusetts 
02203. (617) 565-3051. 

The Agency's response to any 
comments received will be available for 
public inspection with the Docket Clerk, 
U.S. Environmental Protection Agency. 
Region I, JFK Federal Building—RCG, 
Boston, Massachusetts (U.S, EPA Docket 
No. 1-91-1101). 

Dated: June 2,1992. 

Julie Belaga, 

Regional Administrator. 

|FR Doc. 92-13666 Filed 6-11-92; 8:45 am) 
BILUNG CODC 6560-50-M 


[OPPTS-59308A; FRL 4070-91 

Certain chemicals; Approval of a Test 
Marketing Exemption 

AGENCY: Environmental Protection 
Agency (EPA). 

ACTION: Notice. 

SUMMARY: This notice announces EPA's 
approval of an application for test 
marketing exemption (TME) under 
section 5(h)(1) of the Toxic Substances 
Control Act (TSCA) and 40 CFR 720.38. 
EPA has designated this application as 
TME-92-10. The test marketing 
conditions are described below. 
EFFECTIVE DATE: June 4, 1992. 


FOR FURTHER INFORMATION CONTACT: 

Darlene Jones. New Chemicals Branch. 
Chemical Control Division (TS-794). 
Office of Pollution Prevention and 
Toxics. Environmental Protection 
Agency, rm. E-613, 401 M St. SW.. 
Washington. D.C. 20460, (202) 260-2279. 
SUPPLEMENTARY INFORMATION: Section 
5(h)(1) of TSCA authorizes EPA to 
exempt persons from premanufacture 
notification (PMN) requirements and 
permit them to manufacture or import 
new chemical substances for test 
marketing purposes if the Agency finds 
that the manufacture, processing, 
distribution in commerce, use, and 
disposal of the substances for test 
marketing purposes will not present an 
unreasonable risk of injury to human 
health or the environment. EPA may 
impose restrictions on test marketing 
activities and may modify or revoke a 
test marketing exemption upon receipt 
of new information which casts 
significant doubt on its finding that the 
lest marketing activity will not present 
an unreasonable risk of injury. 

EPA hereby approves TME-92-10. 
EPA has determined that test marketing 
of the new chemical substance 
described below, under the conditions 
set out in the TME application, and for 
the time period and restrictions 
specified below, will not present an 
unreasonable risk of injury to human 
health or the environment. Production 
volume, use, and the number of 
customers must not exceed that 
specified in the application. All other 
conditions and restrictions described in 
the application and in this notice must 
be met. 

The following additional restrictions 
apply to TME-92-10. A bill of lading 
accompanying each shipment must state 
that the use of the substance is 
restricted to that approved in the TME. 
In addition, the applicant shall maintain 
the following records until 5 years after 
the date they are created, and shall 
make them available for inspection or 
copying in accordance with section 11 of 
TSCA: 

1. Records of the quantity of the 
TME substance produced and the dale 
of manufacture. 

2. Records of dates of the shipments 
to each customer and the quantities 
supplied in each shipment. 

3. Copies of the bill of lading that 
accompanies each shipment of the TME 
substance. 

TME-92-10 

Date of Receipt: May 4.1992. 

Notice of Receipt: May 19.1992 (57 FR 
21244). 
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Applicant: Confidential. 

Chemical: (G) Fatty add esters of 
trimethylolpropane. 

Use: (G) Metal working fluid. 

Production Volume: Confidential. 

Number of Customers: Confidential. 

Test Marketing Period: ConfidentiaL 

Risk Assessment’ EPA identified no 
significant health or environmental 
concerns for the test market substance. 
Therefore, the test market activities will 
not present any unreasonable risk of 
injury to human health or the 
environment. 

The Agency reserves the right to 
rescind approval or modify the 
conditions and restrictions of an 
exemption should any new information 
that comes to its attention cast 
significant doubt on its finding that the 
test marketing activities will not present 
any unreasonable risk of injury to 
human health or the environment. 

Dated: June 4.1992. 

|obn W. Melooe. 

Director, Chemical Control Division, Office of 
Pollution Prevention and Toxics, 

|FR Doc. 92-13863 Piled 6-ll-«2; a-45 am| 
BiLUMO cooe eseo-so-f 


FEDERAL COMMUNICATIOfIS 
COMMISSION 

Public Information Collection 
Requirement Submitted to Office of 
Management and Budget for Review 

The Federal Communications 
Commission has submitted the following 
information collection requirement to 
OMB for review and clearance under 
the Paperwork Reduction Act of 1980 (44 
U.S.C 3507). 

Copies of this submission may be 
purchased from the Commission's copy 


contractor, Downtown Copy Center, 

1114 21st Street NW.. Washington. DC 
20036, (202) 452-1422. For further 
information on this submission contact 
Judy Boley, Federal Communications 
Commission. (202) 632-7513. Persons 
wishing to comment on this information 
collection should contact Jonas 
Neihardt, Office of Management and 
Budget, room 3235, NEOB. Washington. 
DC 20503, (202) 395-4814. 

OMB Number: 3060-0106. 

Title: Part 42—Preservation of Records 
of Communication Common Carriers. 
Action: Extension of a currently 
approved collection. 

Respondents: Businesses or other for- 
profit (including small businesses). 
Frequency of Response: Recordkeeping 
requirement. 

Estimated Annual Burden: 68 
recordkeepers: 2 hours average 
burden per recordkeeper 136 hours 
total annual burden. 

Needs and Uses: Part 42 of the 
Commission's rules prescribes 
guidelines to ensure that carriers 
maintain the necessary records 
needed by the FCC for its regulatory 
obligations. Section 42.4 requires 
carriers to maintain at its operating 
company headquarters a master index 
of records which identifies the records 
retained, the related retention period, 
and the locations where the records 
are maintained. Carriers must explain, 
by adding a certified statement to the 
index, the premature loss or 
destruction of records pursuant to 
section 42.4. Records maintained in a 
machine readable medium must be 
accompanied by a statement 
indicating the type of data included in 
the record and certifying that the 
information contained in it has been 
accurately duplicated pursuant to 


section 42.5(b). Section 42.6 requires 
the retention of telephone toll records 
for 18 months providing the following 
billing information about telephone 
toll calls: The name, address, and 
telephone number of the caller, 
telephone number called, date, time 
and length of the call. Pursuant to 
section 42.7 carriers are allowed to 
establish their own retention periods, 
except for in the case of telephone loll 
records and records relevant to 
complaint proceedings. Moreover, this 
Section specifies requirements for 
complaint proceedings, and 
proceedings or inquiries directed by 
the FCC. Documentation of premature 
destruction is necessary so the 
Commission can be aware of the 
frequency and consequence of such 
destruction. If carriers were allowed 
to destroy records at will, the 
Commission could lose its historical 
base of information thus making it 
impossible to properly regulate the 
industry. A speciBc retention period 
for telephone toll records is imposed 
to assist Department of Justice in law 
enforcement. 

Federal Communications Commission. 

Donna R. Searcy, 

Secretary. 

(FR Doc. 92-13915 Filed 6-11-92; 6:45 am] 

BtLUMQ cooc sna-oi-ii 


Appllcatlona for Consolidated Hearing 

1. The Commission has before it the 
following mutually exclusive 
applications for renewal of license of 
Station WUCI-FM, Binghampton, New 
York, and for a New Noncommercial FM 
Station at Binghampton, New York: 


Applicant city and ttate 

F^No. 

MM 

docket 

No 

A UHl/RU Communications. Inc; Bmghamplon. New York____....._______ 

B WSKQ Public Telecommunicatidns. Binghampton. New Yodt............. .. .. 

BRED-910130WF 

BPEO-910501M8 

BPeO-910501MC 

92-116 

C ArmnvtMftd Chnshen CentAr; RinghJimpton Nnw Yndi. . ..... 



2 Pursuant to section 309(e) of the 
Communications Act of 1934. as 
amended, the above applications have 
been designated for hearing in a 
consolidated proceeding upon the issues 
whose headings are set forth below. The 
text of each issue has been standardized 
and is set forth in its entirety under the 
corresponding headings at 51 FR 19347, 
published May 29.1986. The letter 
8ho%vn before each applicant's name is 


used below to signify whether the issue 
applies to that particular applicant 

Issue Heading and Applicant 

1. (See Appendix). A 

2. Site Availability. B / 

3. Environmental Impact. A.B.C 

4. Comparative-Noncommercial 
Educational FM. AB.C. 

5. Ultimate. AB.C. 

3. If there is any non standardized 
issue in this proceeding, the full text of 
the issue and the applicant(s) to which It 


applies are set forth in an Appendix to 
this Notice. A copy of the complete 
Hearing Designation Order in this 
proceeding is available for inspection 
and copying during normal business 
hours in the FCC Dockets Branch (room 
230). 1919 M Street. NW., Washington 
DC 20554. The complete text may also 
be purchased from the Commission's 
duplicating contractor. International 
Transcription Services, inc.. 2100 M 





















Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Notices 


25037 


Street, NW., Washington, DC, 20037 
(Telephone (202) 857-3600). 

W. Ian Gay, 

Assistant Chief, Audio Services Division, 
Mass Media Bureau. 

Appendix 

Non standardized issue 

1. To determine whether A (Uhuru) has 
violated 47 CFR 73.1740 and/or 73.1750 and. 
in light of the evidence adduced, whether 
Uhuru is qualified to be and remain a 
licensee of the Commission. 

|FR Doc. 92-13807 Filed 6-11-92: 8:45 am) 
BILUNG COOE 6712-01-M 


FEDERAL MARITIME COMMISSION 

The San Francisco Port Commission et 
al.; Agreement(s) Filed 

The Federal Maritime Commission 
hereby gives notice of the filing of the 
following agreement(s) pursuant to 
section 5 of the Shipping Act of 1984. 

Interested parties may inspect and 
obtain a copy of each agreement at the 
Washington. DC Office of the Federal 
Maritime Commission. 1100 L Street 
NW., room 10325. Interested parties may 
submit comments on each agreement to 
the Secretary. Federal Maritime 
Commission. Washington. DC 20573, 
within 10 days after the dale of the 
Federal Register in which this notice 
appears. The requirements for 
comments are found in $ 572.603 of title 
48 of the Code of Federal Regulations. 
Interested persons should consult this 
section before communicating with the 
Commission regarding a pending 
agreement. 

Agreement No.: 224-002813-009. 

Title: San Francisco Port 
Commission/Metropolitan California 
Stevedore Company Nonexclusive 
Management Agreement. 

Parties: 

The San Francisco Port Commission 
(“Port”) 

Metropolitan California Stevedore 
Company (“MCSC”) 

Synopsis: The Agreement provides 
for: (1) MCSC to be responsible for 
billing demurrage and wharf storage, 
and for the port to pay MCSC a fee for 
the service; (2) the Port to be responsible 
for dredging, wharf maintenance, crane 
maintenance and building structural 
maintenance: (3) the Port to furnish a 
portable generator to service the 
increased volume of containers; and (4) 
all other terms and conditions in the 
Agreement to remain the same. 

Agreement No.: 206.011276-002. 

Title: United States/Southem and 
East Ainca Interconference Agreement. 

Parties: 


United States/Southem African 
Conference 

United States/East Africa Conference 
Synopsis: The proposed amendment 
mo^fies the Agreement to allow the 
parties to discuss and agree upon joint 
service contracts, time/volulme rates, 
and time/revenue rates. It also makes 
other technical changes. 

Dated: June 8.1992. 

By order of the Federal Maritime 
Commission. 

Joseph C Polking, 

Secretary. 

(FR Doc. 92-13815 Filed 6-11-92: 8:45 am) 
BILLING COOC 6730-01-M 


FEDERAL RESERVE SYSTEM 

Cascade Bancor I, Inc,, et aL; 
Formations of; Acquisitions by; and 
Mergers of Bank Holding Companies 

The companies listed in this notice 
have applied for the Board's approval 
under section 3 of the Bank Holding 
Company Act (12 U.S.C. 1842) and § 
225.14 of the Board's Regulation Y (12 
CFR 225.14) to become a bank holding 
company or to acquire a bank or bank 
holding company. The factors that are 
considered in acting on the applications 
are set forth in section 3(c) of the Act (12 
U.S.C. 1842(c)). 

Each application is available for 
immediate inspection at the Federal 
Reserve Bank indicated. Once the 
application has been accepted for 
processing, it will also be available for 
inspection at the offices of the Board of 
Governors. Interested persons may 
express their views in writing to the 
Reserve Bank or to the offices of the 
Board of Governors. Any comment on 
an application that requests a hearing 
must include a statement of why a 
written presentation would not suffice in 
lieu of a hearing, identifying specifically 
any questions of fact that are in dispute 
and summarizing the evidence that 
would be presented at a hearing. 

Unless otherwise noted, comments 
regarding each of these applications 
must be received not later than July 6. 
1992. 

A. Federal Reserve Bank of Chicago 
(David S. Epstein, Vice President) 230 
South LaSalle Street, Chicago. Illinois 
60690: 

2. Cascade Bancor I, Inc., Cascade, 
Wisconsin; to become a bank holding 
company by acquiring 100 percent of the 
voting shares of Cascade 
Bancorporation, Inc., Altoona, Iowa, and 
thereby indirectly acquire State Bank of 
Cascade, Cascade, Wisconsin. 

2. Jones Bancorp, Inc., Marcellus, 
Michigan: to become a bank holding 


company by acquiring 100 percent of the 
voting shares of G.W. Jones Exchange 
Bank, Marcellus. Michigan. 

B. Federal Reserve Bank of Kansas 
City (John E. Yorke, Senior Vice 
President) 925 Grand Avenue, Kansas 
City. Missouri 64198: 

2. Healthcare Bancorp, Inc., 
Fayetteville, Arkansas; to become a 
bank holding company by acquiring 100 
percent of the voting shares of Century 
National Bank of Oklahoma, Pryor, 
Oklahoma. 

Board of Governors of the Federal Reserve 
System. June 8.1992. 

Jennifer J. Johnson. 

Associate Secretary of the Board. 

|FR Doc. 92-13839 Filed 6-11-92; 8.45 am) 
BILUNO COO€ 4210-et-f 


John Horace Day, et al,; Change In 
Bank Control Notices; Acquisitions of 
Shares of Banks or Bank Holding 
Companies 

The notificants listed below have 
applied under the Change in Bank 
Control Act (12 U.S.C 1817(j)) and 5 
225.41 of the Board's Regulation Y (12 
CFR 225.41) to acquire a bank or bank 
holding company. The factors that are 
considered in acting on the notices are 
set forth in paragraph 7 of the Act (12 
U.S.C. 1817(j)(7)). 

The notices are available for 
immediate inspection at the Federal 
Reserve Bank indicated. Once the 
notices have been accepted for 
processing, they will also be available 
for inspection at the offices of the Board 
of Governors. Interested persons may 
express their views in writing to the 
Reserve Bank indicated for that notice 
or to the offices of the Board of 
Governors. Comments must be received 
not later than July 2.1992. 

A. Federal Reserve Bank of Atlanta 
(Robert E. Heck. Vice President) 104 
Marietta Street, NW., Atlanta, Georgia 
30303: 

2. John Horace Day and Susan 
Beasley Day, both of Orlando. Florida; 
to retain 9.02 percent and to acquire an 
additional 6.90 percent, for a total of 
29.99 percent, of the voting shares of 
Orange Banking Corporation. Orlando, 
Florida, and thereby indirectly acquire 
Orange Bank, Orlando. Florida. 

Board of Governors of the Federal Reserve 
System. June 8.1992. 

Jennifer J. Johnson, 

Associate Secretary of the Board. 

(FR Doc, 92-13840 Filed 6-11-02; 8:45 amj 
BILLING COOC S^IO-OI-f 
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04d Kent FInanclai Corporation; 
Acquisitlone of Companies Engaged In 
Permissible Nonbanking Activities 

The organizations listed in this notice 
have api^ed under { 22S.23(a)(2] or (!) 
of the Izard's Regulation Y (12 CFR 
225.23(a)(2) or (f)) for the Board's 
approval under section 4(c)(6) of the 
Bank Holding Company Act (12 U.S.C 
1843(c)(6)) and $ 225.21(a) of Regulation 
Y (12 QTt 225.21(a)) to acquire or 
control voting seoirities or assets of a 
company engaged in a nonbanking 
activity that is listed in fi 225J25 of 
Regulation Y as closely related to 
banking and permissible for bank 
holding companies. Unless otherwise 
noted, such activities will be conducted 
throughout the United States. 

Each application is available for 
immediate inspection at the Federal 
Reserve Bank indicated. Once the 
application has been accepted for 
processing, it will also be available for 
inspection at the offices of the Board of 
Governors. Interested persons may 
express their views in writing on the 
question whether consummation of the 
proposal can ''reasonably be expected 
to produce benefits to the public, such 
as greater convenience, increased 
competition, or gains in efficiency, that 
outweigh possible adverse effects, such 
as undue concentration of resources, 
decreased or unfair competition, 
conflicts of interests, or unsound 
banking practices.** Any request for a 
hearing on this question must be 
accompanied by a statement of the 
reasons a written presentation would 
not suffice in lieu of a hearing, 
identifying specifically any questions of 
fact that are in dispute, summarizing the 
evidence that would be presented at a 
hearing, and indicating how the party 
commenting would be aggrieved by 
approval of the proposal ^ 

Unless otherwise noted, comments 
regarding each of these applications 
must be received at the Reserve Bank 
indicated for the application or the 
offices of the Board of Governors not 
later than July 6.1992. 

A. Federal Reserve Bank of Chicago 
(David S. Epstein, Vice President) 230 
South LaSalle Street. Chicago, Illinois 
60690; 

2. Old Kent Financial Corporation, 
Grand Rapids. Michigan; to invest as a 
limited partner in Grand Rapids Hope 
Limited Partnership, Grand Rapids. 
Michigan, and thereby provide 
transitional housing for low- and 
moderate-income women with children, 
pursuant to S 22S.25(b)(6) of the Board's 
Regulation Y. 

2 Old Kent Financial Corporation, 
Grand Rapids, Michigan: to invest as a 


limited partner in Mount Mercy Limited 
Partnership. Grand Rapids. Michigan, 
and thereby provide housing for low- 
and moderate-income elderly persons, 
pursuant to ( 2252S(b)(6) of the Board's 
Regulation Y. 

Board of Governors of the Federal Reserve 
System. June 6,1992. 

Jennifer). Johnson. 

Associate Secretary of the Board. 

|FR Doc. 92-13641 Filed 6-11-92; B:45 am) 

BJLUNG COD€ 6210-01-f 


Texas Independent Bancshares, Inc 4 
Application to Engage de novo in 
Permissible Nonbanking Activities 

The company listed in this notice has 
filed an application under 9 225.23(a](l] 
of the Board's Regulation Y (12 CFR 
225.23(a)(1)] for the Board's approval 
under section 4(c)(8) of the Bank 
Holding Company Act (12 U.S.C. 
1843(c)(8)) and | 22S.21(a) of Regulation 
Y (12 CFR 225.21(a)] to commence or to 
engage de novo, either directly or 
through a subsidiary, in a nonbanking 
activity that is listed in § 225.25 of 
Regulation Y as closely related to 
banking and permissible for bank 
holding companies. Unless otherwise 
noted, such activities will be conducted 
throughout the United States. 

The application is available for 
immediate inspection at the Federal 
Reserve Bank indicated. Once the 
application has been accepted for 
processing, it will also be available for 
inspection at the offices of the Board of 
Governors. Interested persons may 
express their views in writing on the 
question whether consummation of the 
proposal can "reasonably be expected 
to produce benefits to the public, such 
as greater convenience, increased 
competition, or gains in efficiency, that 
outweigh possible adverse effects, such 
as undue concentration of resources, 
decreased or unfair competition, 
conflicts of interests, or unsound 
banking practices," Any request for a 
hearing on this question must be 
accompanied by a statement of the 
reasons a written presentation would 
not suffice In lieu of a hearing, 
identifying specifically any questions of 
fact that are in dispute, summarizing the 
e\idence that would be presented at a 
hearing, and indicating how the party 
commenting would be aggrieved by 
approval of the proposal. 

Comments regarding the application 
must be received at the Reserve Bank 
indicated or the offices of the Board of 
Governors not later than July 6,1992. 

A. Federal Reserve Bank hi Dallas 
(W. Arthur Tribble. Vice President) 400 
South Akard Street. Dallas. Texas 75222: 


1, Texas Independent Bancshares, 
Jnc., Texas City. Texas: to engage de 
novo in providing to others data 
processing and data transmission 
services, facilities, data bases or access 
to such services, facilities, or data bases 
by technological means, pursuant to 9 
225.25(b)(7) of the Board's Regulation Y. 

Board of Governors of the Federal Reserve 
System. June 8,1992. 

Jennifer J. Johnson. 

Associate Secretary of the Board. 

(FR Doc. 92-13838 Filed 6-11-92; 8:45 am] 
BtLUNQ CODE 6210-C1-f 


GENERAL ACCOUNTING OFFICE 

Federal Accounting Standards 
Advisory Board; Meeting 

agency: General Accounting Office. 
action: Notice of roundtable meeting. 

summary: Pursuant to section 10(a] (2) 
of the Federal Advisory Committee Act 
(Pub. L No. 92-463], as amended, notice 
is hereby given that the Federal 
Accounting Standards Advisory Board 
will sponsor a roundtable discussion on 
Tuesday, June 30.1992. from 9 ajn. to 
noon in room 7313 of the General 
Accounting Office, 441 G St.. NW., 
Washington. DC 

The purpose of the discussion is to 
provide B^rd members with the 
opportunity of listening to state officials* 
viewpoints on user needs with respect 
to federal accounting and financial 
reporting. Recognizing that many state 
ofhcials have been active supporters of 
Improvements to federal financial 
management, including the passage of 
the Chief Financial Officers Act of 1990, 
the Board believes it is important to 
have a forum for an exchange of ideas 
with state officials as to what are 
appropriate objectives of accounting 
and financial reporting for the federal 
government. Any interested person may 
attend the discussion as an observer. 

FOR FURTHER INFORMATION CONTACT: 

Ronald S. Young. Staff Director, 401 F 
St.. NW.. room 302. Washington. DC 
20001. or call (202) 504-3336. 

Authority: Federal Advisory Committee 
Act. Pub. L No. 92^163. Section 10(a)(2). 88 
Stat. 770.774 (1972) (current version at 5 
U.S.C. app. section 10(a)t2) (1988); 41 CFR 
101-6.1015 (1990). 

Dated: June 8,1992. 

Jiminie Brown. 

Deputy Director. 

(FR Doc. 92-13806 Filed 6-11-92: 6*45 sm) 
BiLUMO CODE tf 10-01-M 
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DEPARTMENT OF HEALTH AND 
HUMAN SERVICES 

Agency for Health Care Policy and 
Research 

Meeting 

In accordance with section 10(a) of 
the Federal Advisory Committee Act (5 
U.S.C. appendix 2], announcement is 
made of the following advisory 
subcommittee scheduled to meet during 
the month of June 1992: 

Name: Grants information and Tracking 
System with Contracts Component (ClAnT 
11): Programming and Implementation 
Advisory Subcommittee. 

Dates and Times: June 12.1992. 2 p.m. 

Place: Executive Office Center, 2101 E. 
Jefferson Street, suite 601. Rockville, 

Maryland 20B52. 

This meeting will be closed to the public. 

Purpose: The Subcommittee's charge is to 
provide, on behalf of the Health Care Policy 
and Research Contracts Review Committee, 
advice and recommendations to the Secretary 
and to the Administrator. Agency for Health 
Care Policy and Research (AHCPR) regarding 
the scientific and technical merit of a 
contract proposal submitted in response to a 
specific Request for Proposal. The purpose of 
this contract is to provide for the software 
development, programming, implementation 
and installation of a computerized grant and 
conUact information tracking system. 

Agenda: The session of this Subcommittee 
will be devoted entirely to the technical 
review and evaluation of a contract proposal 
submitted in response to a specific Request 
for Proposal. The Administrator. AHCPR. has 
made a formal determination that this 
meeting will not be open to the public. This is 
necessary to protect the free exchange of 
views and avoid undue Interference with 
Committee and Department operations, and 
safeguard confidential proprietary 
information and personal information 
concerning individuals associated with the 
proposal that may be revealed during the 
sessions. This is in accordance with section 
10(d) of the Federal Advisory Committee Act 
5 U.S.C appendix 2. Department regulations, 
45 CFR ll.^a) (6). and procurement 
regulations. 48 (^FR 315.e04(d). 

Anyone wishing to obtain information 
regarding this meeting should contact Karen 
Harris, Office of Management Management 
Systems and Services Branch. Agency for 
Health Care Policy and Research. Executive 
Office Center. 2101 E Jefferson Street suite 
601. Rockville, Maryland 20852. (301) 227- 
8441. 

Dated: June a 1992. 

Unda K. Demlo, 

Acting Administrator, AHCPR. 

|FR Doc. 92-13845 Filed 0-11-92; a45 am) 
BIUJNQ COO€ StSS-SO-M 


Centers for Disease Control 
(Program Announcement Number 271) 

Study of Human Health Consequences 
of P(^-Brominated Biphenyls (PBB) 
Contamination In Michigan; Availability 
of Funds for Fiscal Year 1992 

Introduction 

The Centers for Disease Control, the 
Nation's prevention agency, announces 
the availability of funds in Fiscal Year 
1992 to continue a cooperative 
agreement with the Michigan 
Department of Public Health to study 
the human health consequences of 
exposure to poly-brominated biphenyls 
(PBB) on farms In Michigan, with 
particular emphasis on cancer 
incidence. 

The Public Health Service (PHS) is 
committed to achieving the health 
promotion and disease prevention 
objectives of Healthy People 2000, a 
PHS-led national activity to reduce 
morbidity and mortality and improve the 
quality of life. This announcement is 
related to the priority area of 
Environmental Health. (For ordering a 
copy of Healthy People 2000, see the 
section Where to Obtain Additional 
Information.) 

Authority 

This program is authorized under section 
301(a) of the Public Health Service Act (42 
U.S.C. 241(a)). as amended. 

Eligible Applicant 

Assistance will be provided only to 
the Michigan Department of Public 
Health (MDPH) for this project No other 
applications will be solicited. 

The MDPH is the most appropriate 
and qualified agency to provide the 
services specified under this cooperative 
agreement because: 

1. The MDPH has provided technical 
and management oversight and has 
collected data for the study of the PBB 
exposed cohort (4000 participants) in 
Michigan since 1976. 

2. Funds available for this fiscal year 
are to be used to resurvey 
(recharacterize) the same cohort 
continuously studied for the past 15 
years and to develop improved data 
retrieval procedures for the database. 
The MDPH is in a unique position to 
continue the collection of this 
information given the well established 
infrastructure already in place from this 
project 

3. The Michigan PBB project is 
currently moving from primarily field 
collection of data to scientific analysis 
and study of the collected data. To 
facilitate and effect the best transition, 
the MDPH is the only source which is 


able to meet the objectives of this long¬ 
term project in the desired time-frame. 

Availability of Funds 

Approximately $370.(X)0 will be 
available in Fiscal Year 1992 to support 
this project. It is expected the award 
will be^ on July 1.1992 and will be 
made for a 12-month budget period with 
a project period of 1 year. 

Purpose 

The purpose of this award is to 
provide funds to accelerate the data 
collection necessary for the 
recharacterization of the cohort that is 
currently underway. This will allow: 

1. Examination of the cause-specific 
mortality of the ^chigan PBB cohort 
. 2. Examination of the site-specific 
cancer incidence of the PBB cohort 

3. Identification of risk factors for site- 
specific cancer outcomes among the PBB 
cohort 

4. Examination of agricultural 
chemical exposures and exposures 
unique to the Michigan PBB population. 

5. Oimparison of total birth defects to 
national rates. 

6. Comparison of reproductive 
outcomes of the PBB cohort to a control 
population. 

7. Continuation of updating and 
maintenance of the PBB registry at a 
decreased level, but sufficient to allow 
research questions to be addressed 
using the database. Consideration will 
be given to establishing a surveillance 
system to collect cancer incidence 
information on the PBB cohort using 
methods similar to the Surveillance. 
Epidemiology, and End Results (SEER) 
program. 

Program Requirements 

In conducting activities to achieve the 
purpose of this program, the recipient 
shall be responsible for conducting 
activities under A., below and CDC 
shall be responsible for conducting 
activities under B.. below: 

A. Recipient Activities 

1. Complete the recharacterization of 
the PBB cohort by applying a 
questionnaire compatible with that used 
at enrollment This accelerated 
recharacterization will require the 
contractual employment of additional 
field staff. 

2. Identify and medically confirm 
reported deaths and cancers as well as 
hospitalizations, surgeries and 
diagnoses concerning benign and 
malignant tumors. 

3. Continue to identify pregnancies 
and enroll newborns into the cohort 
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4. Develop working file packages, 
index of data files and manual for 
collaborative research use of the data. 
This will require the contractual 
employment of statistical technician 
services. 

5. Maintain and update the registry of 
4000 participants using proven means to 
prevent losses to the cohort and identify 
and account for such losses if they 
occur. 

6. Continue computer entry of 
collected field and laboratory data and 
assembly of working files for 
longitudinal characterization. 

7. Encourage and participate in the 
development of research proposals 
utilizing the PBB cohort and its data 
base. 

B. CDC Activities 

1. Provide technical and scientiBc 
consultation and assistance for the 
developmental and implementation 
aspects of the PBB cohort 
recharacterization and improvement of 
the data retrieval and analysis 
procedures. 

2. Provide epidemiology and 
surveillance training/education 
materials and on-site assistance on data 
collection, computer entry, and analysis 
objectives and procedures. 

3. Provide guidance on program 
management and administrative matters 
related to the conduct of scientific 
aspects of the cooperative agreement. 

4. Collaborate in the definition and 
preparation of reports that will result 
from the cooperative agreement 
supported activities. 

Evaluation Criteria 

The application will be reviewed and 
evaluated according to the following 
criteria: 

1. Understanding of the problem — 35% 

The applicant's understanding of the 
requirements, objectives, research 
intent, problems, complexities, and 
interactions required for the conduct of 
a successful program. 

2, Technical Approach — 35% 

The adequacy of the description and 
plan to carry out the overall 
environmental surveillance data 
collection and research program as 
specified in the program announcement, 
including: (a) The specific field data 
collection activities and schedule of 
tasks and expected results: (b) the 
identification of the administrative, 
computer/data processing services 
necessary to conduct the program; and 
(c) the contractual and collal^rative 
arrangements and laboratory services to 


be obtained to ensure the completion of 
program as specified. 

3. Program Personnel—30% 

The extent to which the proposal has 
described: (a) The qualifications and 
commitment of the applicant 
professional and support staff; and (b) 
the allocation of time and ei^ort of key 
program sta^ to agreed upon program 
activities. 

4 , Budget Justification and Adequacy of 
Facilities —(unscored) 

The budget will be evaluated for the 
extent to which it is reasonable, clearly 
justified, and consistent with the 
intended use of cooperative agreement 
funds. 

Other Requirements 
Human Subjects 

If the proposed project involves 
research on human subjects, the 
applicant must comply with the 
Department of Health and Human 
Services Regulations (45 CFR 46) 
regarding the protection of human 
subjects. Assurance must be provided 
that demonstrates that the project will 
be subject to initial and continuing 
review by an appropriate institutional 
review committee. The applicant will be 
responsible for providing such 
assurance in accordance with 
appropriate guidelines and form 
provided in the application kit. 

Executive Order 12372 Review 

The application is not subject to 
review under Executive Order 12372. 

Catalog of Federal Domestic Assistance 
Number 

The Catalog of Federal Domestic 
Assistance (CFDA) Number for this program 
is 93.283. 

Application Submission and Deadline 

The Michigan Department of Public 
Health must submit an original and two 
copies of the application PHS Form 
5161-1 to Henry S. Cassell. Ill, Grants 
Management Officer, Grants 
Management Branch. Procurement and 
Grants Office, Centers for Disease 
Control, 255 East Paces Ferry Road, NE.. 
room 300, Atlanta Georgia 30305, on or 
before June 14,1992. 

Where to Obtain Additional Information 

If you are Interested in obtaining 
additional information regarding this 
project, please refer to Announcement 
Number 271 and contact Lisa Tamaroff. 
Grants Management Sfiecialist, Grants 
Management Branch, ^ocurement and 
Grants Office. Centers for Disease 
Control. 255 East Paces Ferry Road, NE., 


Mail Stop &-14. Atlanta. Georgia, 30305, 
(404) 842-6630. Programmatic technical 
assistance may be obtained from 
Lawrence E. Posey. Health Studies 
Branch, Division of Environmental 
Health. National Center for 
Environmental Health and Injury 
Control. Centers for Disease Control, 
1600 Clifton Road, NTL, Atlanta, Georgia 
30333, (404) 488-4682. 

A copy of Healthy People 2000 (Full 
Report. Stock No. 017-001-00474-0) or 
Healthy People 2000 (Summary Report, 
Stock No. 017-001-00473-1) referenced 
in the Introduction may be obtained 
through the Superintendent of 
Documents, Government Printing Office. 
Washington, DC 20402-9325 (Telephone 
(202) 783-3238). 

Dated: June 8.1992. 

Robert L Foster, 

Acting Associate Director for Management 
and Operations, Centers for Disease Control 
[FR Doc. 92-13834 Filed 8-11-92: 8:45 am) 
BtUING COOC 4fSO-1S>M 


Food and Drug Administration 

[Docket No. 92E-0144] 

Determination of Regulatory Review 
Period for Purposes of Patent 
Extension; Ismo® 

agency: Food and Drug Administration, 
HHS. 

action: Notice. 


SUMMARY: The Food and Drug 
Administration (FDA) has determined 
the regulatory review period for Ismo® 
and is publishing this notice of that 
determination as required by law. FDA 
has made the determination because of 
the submission of an application to the 
Commissioner of Patents and 
Trademarks. Department of Commerce, 
for the extension of a patent which 
claims that human drug product. 
ADDRESSES: Written comments and 
petitions should be directed to the 
Dockets Management Branch (HFA- 
305), Food and Drug Administration, rm. 
1-23,12420 Parklawn Dr., Rockville, MD 
20857. 

FOR FURTHER INFORMATION CONTACT: 

Joel P. Sparks. Office of Health Affairs 
(HFY-20). Food and Drug 
Administration, 5600 Fishers Lane, 
Rockville. MD 20857, 301-443-1382. 
SUFPLEMENTARY INFORMATION: The 
Drug Price Competition and Patent Term 
Restoration Act of 1984 (Pub. L 98-417) 
and the Generic Animal Drug and Patent 
Term Restoration Act (Pub. L 100-670) 
generally provide that a patent may be 
extended for a period of up to 5 years so 














Federal Register / VoL 57, No. 114 / Friday, June 12. 1992 / Notices 


25041 


long as the patented item (human drug 
product animal drug product medical 
device, food additive, or color additive] 
was subject to regulatory review by 
FDA before the item was marketed. 
Under these acts, a product's regulatory 
review period forms the basis for 
determining the amount of extension an 
applicant may receive. 

A regulatory review period consists of 
two periods of time: a testing phase and 
an approval phase. For human drug 
products, the testing phase begins when 
the exemption to permit the clinical 
investigations of the drug becomes 
effective and runs until the approval 
phase begins. The approval phase starts 
with the initial submission of an 
application to market the human drug 
product and continues until FDA grants 
permission to market the drug product 
Although only a portion of a regulatory 
review period may count toward the 
actual amount of extension that the 
Commissioner of Patents and 
Trademarks may award (for example, 
half the testing phase must be 
subtracted as well as any time that may 
have occurred before the patent was 
issued), FDA's determination of the 
length of a regulatory review period for 
a human drug product will include all of 
the testing phase and approval phase as 
specified in 35 U.S.C. 156(g)(1)(B). 

FDA recently approved for marketing 
the human drug pr^uct lsmo<g). Ismo® 
(isosorbide mononitrate) is indicated for 
the prevention and control of stable 
angina pectoris. Subsequent to this 
approval, the Patent and Trademark 
Office received a patent term restoration 
application for Ismo® (U.S. Patent No. 
4.431,629) from Boerhinger Mannheim, 
and the Patent and Trademark Office 
requested FDA's assistance in 
determining this patent's eligibility for 
patent term restoration. FDA. in a letter 
dated April 29.1992. advised the Patent 
and Trademark Office that this human 
drug product had undergone a 
regulatory review period and that the 
approval of Ismo® represented the first 
commercial marketing of the product 
Shortly thereafter, the Patent and 
Trademark Office requested that FDA 
determine the product's regulatory 
review period. 

FDA has determined that the 
applicable regulatory review period for 
Ismo® is 2,878 days. Of this time. 1.157 
days occurred during the testing phase 
of the regulatory review period, while 
1*721 days occurred during the approval 
phase. These periods of lime were 
derived from the following dates: 

1. T/te date an exemption under 
section 50S(i) of the Federal Food, Drug, 


and Cosmetic Act became effective: 
February 12.1984. The applicant claims 
February 7.1984. as the date the 
investigational new drug application 
(IND) became effective. However. FDA 
records indicate that the IND effective 
date was February 12.1984. which was 
30 days after FDA receipt of the IND. 

2. The date the application was 
initially submitted with respect to the 
human drug product under section 
505(b) of the Federal Food, Drug, and 
Cosmetic Act: April 14.1987. FDA has 
verified the applicant's claim that the 
new drug application (NDA) for Ismo® 
(NDA 19-091) was submitted on April 
14, 1987. 

3. The date the application was 
approved: December 30.1991. FDA has 
verified the applicant's claim that NDA 
18-091 was approved on December 3a 
1991. 

This determination of the regulatory 
review period establishes the maximum 
potential length of a patent extension. 
However, the U.S. Patent and 
Trademark Office applies several 
statutory limitations in its calculations 
of the actual period for patent extension. 
In its application for patent extension, 
this applicant seeks 2 years of patent 
term extension. 

Anyone with knowledge that any of 
the dates as published is incorrect may. 
on or before August 11.1992. submit to 
the Dockets Management Branch 
(address above) written comments and 
ask for a redetermination. Furthermore, 
any interested person may petition FDA. 
on or before December 9.1992, for a 
determination regarding whether the 
applicant for extension acted with due 
diligence during the regulatory review 
period. To meet its burden, the petition 
must contain sufficient facts to merit an 
FDA investigation. (See H. Rept. 857. 

Part 1. 98th Cong., 2d sess.. pp. 41-42, 
1984.) Petitions should be in the format 
specified in 21 CFR 10.30. 

Comments and petitions should be 
submitted to the Dockets Management 
Branch (address above) in three copies 
(except that individuals may submit 
single copies) and identified with the 
docket number found in brackets in the 
heading of this document. Comments 
and petitions may be seen in the 
Dockets Management Branch between 9 
a.m. and 4 p.m., Monday through Friday. 

Dated: June 5.1092. 

StusH L Nightifigale. 

Associate Commissioner for Health A ffairs. 
(FR Doc. 92-13844 Piled 6-11-92; 8:45 am) 
WUJMQ COOf 4iee-oi-F 


Health Care Financing Administration 

Public Information Collectton 
Requirements Submitted to the Office 
of Management and Budget for 
Clearance 

agency: Health Care Financing 
Administration, HHS. The Health Care 
Financing Administration (HCFA). 
Department of Health and Human 
Services, has submitted to the Office of 
Management and Budget (OMB) the 
following proposal for the collection of 
information in compliance with the 
Paperwork Reduction Act (Pub. L. 96- 
511). The HCFA has requested 
expedited review by OMB. In keeping 
with the requirements for expedited 
reviews, we are including a copy of the 
forms and instructions. Comments may 
be sent to OMB at the address below for 
seven (7) days after the date of this 
notice. 

Type of Request Revision; Title of 
Information Collection: Clinical 
Laboratory Improvement Amendments 
(CLIA) Application Forms; Form 
Numbers: HCFA-114 and 116; Use: The 
CLIA of 1988 require the Department of 
Health and Human Services (HHS) to 
establish certification requirements for 
any laboratory that performs tests on 
human specimens and to certify through 
the issuance of a certificate that those 
laboratories meet the established 
requirements. These forms, which 
replace Forms HCFA-109 and 3083, %vill 
be completed by entities performing 
laboratory testing on human specimens 
for health purposes and will initiate the 
certification process. Frequency: 
Biennially; Respondents: State/local 
governments, businesses/other for 
profit. Federal agencies/employees, non¬ 
profit institutions, and small businesses 
or organizations; Estimated Number of 
Responses: 100.0(X); Average Hours per 
Response: 5.5; Total Estimated Burden 
Hours: 550.000. Additional Information 
or Comments: Written comments and 
recommendations for the proposed 
information collections should be sent 
directly to the following address: OMB 
Reports Management Branch. Attention: 
Allison Eydt New Executive Office 
Building Room 3208, Washington. DC 
20503. 

Date: June 2.1992. 

WUliam Toby. |r.. 

Acting Administrator, Health Care Financing 
Administration. 
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Supporting Statement for the CLIA 
Application Forms, HCFA-114 and 
HCFA-116 

A. Background 

The Clinical Laboratory Improvement 
Amendments of 1988 (CUA), Public Law 
100-578, was enacted on October 31, 
1988. CUA established a new section 
353 of the Public Health Service Act to 
replace the existing section 353. The 
new section 353 requires the Department 
of Health and Human Services (HHS) to 
establish certification requirements for 
any laboratory that performs tests on 
human specimens, and to certify through 
the issuance of a certificate that those 
laboratories meet the requirements 
established by HHS. Also, the 
legislation contains certificate 
requirements and specifies 
circumstances that permit certificates of 
waiver to be issued. The law also 
includes requirements for approval of 
accreditation bodies and State licensure 
bodies, sanctions, judicial review, fees 
and disclosure of information to the 
public. 

Section 6141 of the Omnibus Budget 
Reconciliation Act of 1989 (OBRA*89). 
Public Law 101-239, requires that 
laboratories participating in the 
Medicare program comply with CUA 
requirements. Subject to specified 
exceptions, laboratories must have a 
current unrevoked and unsuspended 
certificate to be eligible for 
reimbursement in the Medicare or 
Medicaid programs or both. 

Final CUA regulations (with 
comment) were published in the Federal 
Register on February 28.1992. While 
actual compliance surveys of 
laboratories will not begin until 
September of 1992, the process of 
issuing certificates will begin in the next 
few months. Entities that completed a 
HCFA 109, "Information to Implement 
CUA*88," (this questionnaire was 
initially mailed in November 1991 in 
order to develop a data base of entities 
subject to CUA) will be mailed a 
coupon for CUA fee remittance. If the 
laboratory only conducts tests that are 
on the waived list it will be issued a 
certificate of waiver upon payment of 
the fee of $100. If the laboratory 
conducts any tests that are not waived, 
it must obtain a registration certificate. 
Upon payment of the appropriate fee 
(which is dependent on testing 
specialties and annual testing volume) 
these laboratories will be issued a 
registration certificate. Certificates are 
valid for up to 2 years. 

Laboratories issued a certificate of 


waiver will not be subject to biennial 
surveys to determine compliance with 
CUA requirements. Laboratories issued 
a registration certificate must obtain a 
regular certificate or certificate of 
accreditation (once accrediation 
programs are approved). These 
certificates will be issued based on a 
survey to determine compliance. Such 
surveys will be conducted by HCFA (or 
its agents) or the approved accreditation 
program. Costs for the surveys 
conducted by HCFA must be paid prior 
to the survey and are based on a 
specific fee schedule related to the 
number of testing specialties and 
volume of testing conducted. 

The attached application forms will 
be mailed to laboratories issued 
registration certiBcates and to entities 
requesting to be regulated by HCFA 
who did not complete a HCFA-109, 
Information obtained on the application 
is needed to determine the applicable 
fee schedule, to assign appropriate user 
fees and to update information essential 
to the survey process. These application 
forms will also replace and consolidate 
the HCFA-109 as well as other HCFA 
forms that are used in the current survey 
process (e.g., HCFA-3083, Laboratory 
Personnel Qualification Appraisal). 

HCFA is requesting the Office of 
Management and Budget (0MB) review 
and approval of the HCFA-114 and 
HCFA-116 application forms that 
laboratories will be required to complete 
in order to obtain CUA certificates. 

B, Justification 
1. Need and Legal Basis 

Legislative authority for this activity 
is found in section 353 of the Public 
Health Service Act. Section 353(b) 
specifies that the laboratory must 
submit an application in such form and 
manner as the Secretary shall prescribe 
that describes the characteristics of the 
laboratory and examinations and other 
procedures performed by the laboratory 
including— 

—^The number and types of laboratory 
and examinations and other 
procedures performed; 

—The methodologies for the laboratory 
examinations and other procedures 
employed; 

—^The qualifications (educational 

background, training, and experience) 
of the personnel directing and 
supervising the laboratory and 
performing the laboratory 
examinations and other procedures; 
and 

—Such other information as the 
Secretary may require to determine 


compliance with this section. 

The application will consist of three 
separate forms (HCFA-116, "General 
Laboratory Information;" HCFA 114, 
"Personnel Information," copies 
attached; and the HCFA-115. "Testing 
Information," which will be developed 
(and separately submitted for OMB 
approval) once initial test categorization 
is completed by the Centers for Disease 
Control (CDC). We are planning in 
conjunction with CDC and the Food and 
Drug Administration, to develop a 
standard coding system for the tests. 

The format to collect this information 
will be developed once the initial 
categorization of tests/methodologies is 
completed by the CDC. 

The approach of using separate forms 
to collect application information was 
used in the application process under 
CUA*67 and worked well. It will enable 
us to revise or update information on 
one form without having to re-clear and 
reprint all three. The forms have been 
designed to address the statutory and 
regulatory requirements of the 
application process. 

Information requested on these forms 
is essential for administering the CUA 
program, including responding to 
inquiries regarding certification status 
and information regarding the size and 
scope of laboratory operations across 
the country and conducting the 
Congressionally mandated studies. 
Obtaining certain informatioin (i.e., 
locations of multiple sites, hours of 
operation and personnel qualifications) 
on the application forms wil also allow 
for the use of fewer resources and a 
more efficient method of preparing, 
scheduling and conducting surveys to 
assess compliance. 

Following is a detailed justification 
for informtion requested on each form: 

HCFA-116 Ciinical laboratory 
information. This form captures basic 
identifying information of the laboratory 
and its operation. If the laboratory has 
completed a HCFA-109 and paid the 
applicable user fee, we intend to have 
certain information (laboratory name, 
address, etc.) pre-printed on the form or 
a pre-printed re-usable label, if the cost 
to do this is not prohibitive. 

The information collected on this form 
will enable us to determine the 
appropriate certificate and compliance 
fees based on volume and scope of 
testing, schedule and conduct surveys in 
a timely and cost efficient manner and 
provide an easily accessible database of 
clinical laboratory identification data. 

HCFA-114 Laboiatory personnel 
report. Completion of this form will be 












Federal Register / VoL 57, No. 114 / Friday, June 12. 1992 / Notices 


25043 


dependent on the level of testing 
performed. The statue requires that all 
laboratories, even those performing only 
waived tests, provide information 
concerning the qualifications 
(educational background, training and 
experience) of individuals involved in 
laboratory testing. 

Since the qualifications for personnel 
are related to the complexity of the 
testing performed in the laboratory, the 
form has been designed to accommodate 
complexity of testing. For all personnel 
areas, with the exception of laboratory 
director, information collected on this 
form will be limited in the numbers of 
individual functioning in the various 
laboratory positions (for example, 
technical supervisor, clinical consultant, 
etc.). The laboratory must list the name 
of the laboratory director and may 
voluntarily provide the Social Security 
number. The informtion gathered for 
personnel also reflects levels of 
education, training and experience. The 
classifications correlate with the 
regulatory requirements and are 
structured so that the applicant can 
complete the form without having to 
continuously refer to the regulations. 

This format for collecting personnel 
information will eliminate the massive 
paper flow that currently exists. In the 
existing certification process the 
laboratory submits resumes, and/or the 
existing personnel qualification form 
(HCFA-3083) for each individual 
functioning in the laboratory. The 
HCFA-3083 will no longer be used in the 
CUA survey process. 

The HCFA-3083 was estimated to 
take .33 hour to complete for each 
individual. This form was completed 
only once by laboratory personnel, 
unless the individual wished to qualify 
for a different or higher position. In that 
case, the individual only completed the 
portion for the HCFA-3083 related to the 
new position. Failure to furnish the 
requested information could result in the 
facility not being certified or recertified 
for Medicare participation. Since 
interstate and interregional movement 
of laboratory personnel was common, 
the State Survey Agencies could 
exchange HCFA-3083 information so 
that personnel need not refile a HCFA- 
3083 when they moved to new areas. 

This information was not maintained in 
a computer database. 

If we assume that this information is 
available on all personnel for the 
currently regulated laboratories and 
only newly regulated entities must 
complete this form for individuals in the 
laboratory it still is an overwhelming 
burden. Using the time estimate for 
completion of the current HCFA-3083, 
the low assumption for physician office 


laboratories (POLs) from the Regulatory 
Impact Analysis and, assuming that 2 
individuals in each POL are involved in 
laboratory testing, the additional burden 
would be as follows: 

110.000 POLsX2 individualsX.33 hrs. = 72,600 
hrs for completion of HCFA3083 

The format we propose would 
eliminate the HCFA-3083, minimize the 
information collection burden, and 
eliminate the excessive paper flow, 
while fulfilling the requirements of the 
law and inspector needs. This format 
will also facilitate availability of data 
for program evaluation purposes (i.e., 
conducting surveys, responding to 
Congressional and professional 
inquiries, etc.). It will also provide 
statistical information necessary for 
conducting the CUA studies mandated 
by Congress on the correlation between 
personnel and accuracy and reliability 
of results of testing performed by the 
laboratory. The information from this 
application is vital to responding to such 
requests and required data needs. 

During the survey the surveyor will 
randomly select personnel files to verify 
the accuracy of the personnel 
information submitted. The information 
on the application is also validate by the 
signature of the director. 

2. Information Users 

The information collected will be used 
by HCFA to identify entities performing 
laboratory testing and to issue the 
appropriate certificates so that the 
entities comply with CUA and 
appropriate fees are paid in a timely 
manner. 

This information will also be part of 
the database used by carriers, 
intermediaries and the Medicaid 
program to ensure appropriate 
Medicare/Medicaid payment. 

3. Improved Information Technology 

This information collection does not 
lend itself to electronic transmission. 

4. Duplication 

These application forms do not 
duplicate any information currently 
collected. They contain information 
required by the statute and regulations 
and are essential to efficient operation 
of the program. 

5. Similar Information 

These application forms are the only 
standardized mechanism available to 
record data on entities applying for 
CUA certification. The HCFA-109 
contains a few of the same data 
elements but was developed as a 
questionnaire prior to publication of the 
final regulation. This form does not 


reflect any requirements of the 
regulation, particularly as they relate to 
personnel and multiple sites of 
laboratories. The HCFA-109 will no 
longer be used once these application 
forms are approved and printed. In 
addition, existing forms used by 
laboratories for obtaining Medicare/ 
interstate approval (HCFA-3083) will 
also become obsolete. 

6. Small Business 

These application forms will have an 
impact on small businesses that operate 
as laboratories which are regulated 
under CUA. These forms have been 
designed to collect only the information 
necessary to meet and implement the 
CUA statute and regulations. We have 
attempted to minimize the burden as 
much as possible. 

7. Less Frequent Collection 

These forms will be completed by all 
entities subject to CUA. Those entities 
that completed a HCFA-109 and only do 
waived tests will not be requested to 
complete these forms until it is time to 
renew their certificates. Laboratories 
performing non-waived tests will be 
required to complete these forms, as 
well as any entity that did not complete 
a HCFA-109 prior to approval of these 
certiHcation forms. 

8. General Collection Guidelines 

This information collection complies 
with all general guidelines in 5 CFR 
1320.6. 

9. Outside Consultation 

We did not seek outside consultation 
on these forms since the information is 
necessary to meet the statutory and 
regulatory requirements of CUA. We 
have attempted to design the forms to 
minimize the burden on the entity while 
at the same time obtaining information 
that is essential to the certification 
process. 

10. Condfidentiality 

We do not pledge confidentiality. 

11. Sensitive Questions 

There are no questions of sensitive 
nature associated with these forms. 

12. Cost Estimates 

Cost estimates are based on printing 
210,000 sets of forms, with 200,000 being 
used as the basis for estimating costs 
and burden. While we realize the 
Regulatory Impact Analysis estimations 
ranged from a low of 180,000 
laboratories subject CUA to a high of 
250.000, we have made this prudent 
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estimation based on the following 
factors: 

—We do not know the number of 
entitles that may decide to cease 
testing; 

—We do not know how many 
laboratories will qualify for one 
certificate for multiple locations; 

—We do not know the number of 
laboratories who have completed a 
HCFA-109 and require only a 
certificate of waiver 
—^This number should meet the 
immediate need based on the 
response to the HCFA-109 mailing 
and allow for a supply to be sent to all 
regional offices and State agencies for 
distribution to laboratories who did 
not complete a HCFA-109; and 
‘—We may need to modify the form prior 
to the expiration of OMB approval 
based on our early experience during 
the initial implementation of CLLA. 

If we find that we have 
underestimated the universe we will 
modify the burden statement and reprint 
the forms. 

Federal. Congress provided the 
Secretary with the authority to establish 
a user fee system in order that the entire 
cost of administering the CLIA program 
be borne by the laboratories^ thus 
making the CLIA program self- 
supporting. 

The following costs are associated 
with this information collection. These 
funds will be advanced from the 
administrative budget and will be 
reimbursed once fees are collected. As 
explained above, we are basing our 
costs on a printing of 210.000 sets of 
forms. Laboratoreis performing only 
waived tests will not initially need to 
complete this information if they 
completed a HCFA-109 and are in our 
data base. Utilizing the intermediate 
proiections in the regulatory Impact 


Analysis of HSQ-175-FC, we estimated 
that approximately 10.000 laoratories 
will meet the waived criteria, with 
200,000 that will need to initially 
complete these application forms. 

(HCFA 114-7 pages: HCFA 116-4 pages) 


Printing..... $ 50.000 

Mailing.. 130.000 

Dale Entry... 750,000 

Total Federal Cost- * $930,000 


* Sines the CUA certificate is valid for 2 years, 
actual annual cost Is one*half Ibis amount 
($455,000). 

Respondent The cost to each 
respondent for completion of the 
application forms has been calculated at 
the standard rate of $10 per hour. As 
previously indicated, laboratories 
performing only waived tests will not 
need to complete this information if they 
completed a HCFA-109 and are in our 
data base. Utilizing the intermediate 
projections in the Regulatory Impact 
Analysis of HSQ-176-FC, we estimate 
that approximately 10,000 laboratories 
will meet the waived criteria, thus 
200.000 will need to initally complete 
these application forms. 

Based on the estimates in item 13 we 
have calculated the respondent cost 
estimates as follows: 

HCFA-114 4.25 hour/laboratory X 

200,000=$8,500,000 
HCFA-1161.25 hour/laboratory 

X20a000=2,500,000 
Total Respondent Cost Sll.OOO.OOO* 

* Since the CLIA certificate is valid for 2 
years, actual annual cost is one-half this 
amount ($5,500,000). 

13. Cstirpate of Burden 

These forms contain Information 
necessary to implement and maintain 


the CUA program. The application 
forms are completed by entities which 
provide laboratory services as defined 
under CUA. 

The information contained on the 
HCFA-114 is information concerning the 
education, training, and experience of 
the laboratory director and personnel of 
the laboratory. This is based on the 
regulatory requirements. We anticipate 
it will take between 30 minutes to 8 
hours to complete depending on the size 
of the laboratory. 

The information contained on the 
HCFA-116 is basic information 
concerning the operation of the 
laboratory that is needed to assess the 
appropriate user fee and if applicable, 
conduct the survey. We antidpate it will 
take between thirty minutes to two 
hours to complete depending on the size 
of the laboratory. 

Burden Computation: 

HCFA-114-4.25 (average time) X 

200,000=850,000 hours 
HCFA-116-1.25 (average time) X 

200,000 = 25a000 hours 
Total Burden 1,100,000 hours* 

*Since the CUA certificate is valid for 2 
years, actual annual burden is one-half this 
amount. (550,000 hours) 

14. Changes in Burden 

This is a new collection of information 
required by CUA. Forms previously 
used by laboratories for Medicare or 
interstate approval will no longer be 
used, in addition. Form HCFA-109 
which was used to obtain preliminary 
information from CUA laboratories will 
no longer be used upon approval of 
these forms. ^ 

15. Publication and Tabulation Dates 

Not applicable. 

BIUJNG coos 4I20-0$4I 
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LABORATORY PERSONNEL REPORT 

CLINICAL LABORATORY IMPROVEMENT AMENDMENTS OF 1<Mfl 




PuWic reportofl bo|^ (Of coffcWior. ol inlom,.lion I. .tbmatod M .v«<.o« 30 minukn lo 8 hour. p« ,wpoo« KKludno Ixn. lor i«irurb««.- 

scatehirrg •>«iirro dan .oufC«. B»honr.g arvd marnlaining data na«Ktod. and complalir>B arrd ravWwingtNt crttetKjn 

PM021^a^uldSfoS^olinformaton, indu^ Miggetlion. lorrachidr^ t>aburdan. laHCPA,Officeo*FinancialMa^^nZl. 
P 0. Boi 26684. SalBmora. MO 21207. and to the Office ol Manaoemenl and BodBel. PaperwoiV Reduction Project (OM0 0M8-XXXX1 WaI!!I^ n r 

LABORATORY NAME I aiA IDENTIFICATtON NUMBER ' - - -- 


LABORATORY ADDRESS (NUMBER AND STREET) 



PLEASE NOTE: The authority (or the aolicAation ol the requested information is Section 3S3 of the Public 
HeaRh Service Act (42 U.S.C. 283a). The principal purpose for collectino the names and Social Security 
numbers (SSN) of persons directing laboratory testing is to assure that requirements of CLIA are met Your 
SSN IS helpful for idenWicalion, but you are not required to indicate it > you do not desire to do so HCFA 
will not be maintaining this information in a system of reconls. 


WAIVED TESTING 


CLIA personnel requirements, but must identify and submit to the Secretary 

I ormation on aidividuals directing, supervising and performing laboratory testing as required by 353 (d)(2)(A)(i) of the PHSA. 

It you perfomi QMLX waived tests, complete this page only. (If you p*rlorm wolvod ond nonwolvod 
tests or only nonwl\fd testa, do not eomplolo thl» pago.) 


tMpECTOfti 






Vaining/bspertonce tor 


CODE 

EDUCATION(EO) 

01 

MO/OO 

02 

PhD 

03 

MS/MA 

04 

BS/BA 

05 

Other (specify) 


CODE 

TRAININGy€XPERIENCE (T/E) 

01 

0-1 yr 

02 

1-2 yrs 

03 

2-4 yrs 

04 

Over 4 yrs 


director s name 


SSN 


ED CODE 


T/ECODE 


i^BaRAToiTrjii^^ 




rn “ -Education- indicate the total number of individuals who perform laboratory testing 



EDUCATION 

LABORATORY 

TRAINING/EXPERIENCE 

MD/DO 

PHD 

MSA4A 

BS/BA 

ASSOC. 

DEGREE 

HS/GED 

OTHER (specify) 

1. 0 -1 YR 








2. 1-2 YRS 








3. 2-4 YRS 








4. OVER 4 YRS 









ATTESTATION: I ATTEST THE ABOVE INFORMATION ACCURATELY REFLECTS THE OPERATION OF THIS LABORATORY. 


SIGNAIURE OF DIRECTOR (indrvidual with overall responsibility for laboratory testing) 

DATE 

form HCFA-114 (3-S2) - 
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DIRECTOR OUALIFICATIONS - MODERATE AND HIGH COMPLEXITY TESTING 


|(lOTE- A LABORATORY THAT PERFORMS BOTH MODERATE AND HIGH COMPLEXITY TESTING MUST HAVE A DIRECTOR WHO 
MEETS THE OUALIFICATIONS FOR HIGH COMPLEXITY TESTING. 
ln»lructlon»: List*J b«low ar* tha raquiiamants lhaJ IndIvkJuala Mfving as dijaciwa ol labofaUxias pa«foffnin(j modaraia o» Wgh eomplaxrty 
tasting mutt maal. Spacilic cKXIas hava baan aasignad to aach poaaMa way a dlraetor may maal tha quaHIcationa spacifiad In tha ragulatbn. 
Plaasa indteaia tha nama. Social Sacority nombaf and appHcaWa coda from tha Hst balow for tha pilmaiy dlraetor of tha laboratoiy. Salact tha 
highast appllcabla qoaHicatlon coda that ralatas to tha highasi laval of tasting parformad In yoor laboratory. Only orta Individual may ba llatad 
as dlraetor. Nota: Tha laboratory dlraetor must possasa a currant Icansa as a laboratory diratJoi (ssoad by tha Slats In which tha laboratory a 
locatad, H such licansing is raquirad. 

Exampla: An individual with a PhD In chamistry diracts a laboratory patforming only modarata lasting. This Individual has baan sarving as a 
dlraetor tor 2 yaars. Altar complating tha nama and Social Sacurity numbar. tha approprlata quaWication coda to usa would ba M03.2. 

PlRigrOB « MOOERATE COMPLEXITY TESTING ORLY¥ ■ 




Oualifcatioas (Education, Training and Experience) 


Qualification 

Code 


M.D..D.O. w/currani madical licansa in Slats ol laboraloryY location and cartiliad in anatomic aixMor cSnical pathology by ABP or 

AOBP or equivalent quaiiTicatbns 

-OSL 


M01 


M.D..D.O. w/current medical license in Stale ol laboratory*t location and laboratofy training/experience consisting ol: 
•1 year directing or supervising nonwaived testa 

__ Of _ _ 

.20 CME credit hours in laboratory practice commensurate with director responsibilities. (Effective 8/2/93) 

or 


M02.1 


M022 


•Equivalent laboratory training (20 CMEs) obtained during medical residency 

jQa_ 


M02.3 


Doctorate in chemical, physical, bbtogical or cllnicaJ laboratory science aiu/ceflirication by ABMM. ABCC, ABB, ABMU 

OR 


M03.1 


Doctorate in chemical, physical, biological or dinical laboratory scierK:# and 1 year directing or supervising nonwaived testing 

OR 


M03j? 


Masters in clinical laboratory science, medical technology or chemical, physical, or biological science and 1 year laboratory 

training/expenence and 1 year supervisory experience in a laboratory 

-OR- 


Bachekxs in medical technology, or chemical, physical or biological science and 2 years laboratory training/qxperience and 2 years 

supervisory experience in a laboratory ' 

Jffl. 


M05 


ON OR BEFORE 2/28/92 quaRTied or could have qualified as a director under the laboratory regulations published March 14.1990 

(55 FR 9538) 

QR 


M06 


ON OR BEFORE 2/28/92 qualified as a director by the State in which the laboratory is located 


M07 


DIRECTORS NAME 

SSN 1 

QUALIFICATION CODE 


Qualffcatioos (Education, Training and Experience) 

Qualfficalioo 

Code 

I1D..D.O. w/current medical ficense in State of laboratory^ location and certified in anatomic and/or cKnical pathology by ABP or 

AOBP Of equivalent qualiflcatiof\s 

OR 

HOI 

M.D..O.O. w/tourreni modical Bcens« in Staf« of labofalofy's locatton and 1 year laboratoiy training during madical residancy 

OR 

H02.f 

M.O..O.O. w/Curranl madical licansa in Stafa of laboratory^ location and 2 yaars exparianca in diracting/suparvising high 
complaxity tasting 

OR 

H02.2 

Doctorate in chemical, physical, biological or dinical laboratory science arvj certification by ABMM. ABCC. ABB, ABMLI, or other 
board deemed comparable by MHS 

OR 

H03.t 

UNTIL 9/1/94 Doctorate in physical, chemical biologicai or cTmical laboratory sdence and 2 years laboratory training/experience 
and 2 years directing/supervising high complexity testing. On 9/1/94 must meet doctorate requiremenia listed above in H03.1 

H03^ 

ON OR BEFORE 2/28/92 serving as a laboratory director and must have previously qualified or could have qualified as a 
laboratory director under laboratory regulations published March 14.1990 (55 FR 9538) 

OR 

H04 

ON OR BEFORE 2/28/92 qualified as director by the State in which the laboratory is located 

HOS 

DIRECTORS NAME 

SSN 

QUALIFICATION CODE 
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L •: CLINICAL CONSULTANT QUALIFICATIONS^* MODERATE COMPLEXITY TESTING 


lotirucllons: By Ih* high«st leval at <)ualilic«tion*. indical* Ih# total numbat ol Individuals padotming in tha lalwalofy as clinical oonsuflams by 
placing th« app^opnata oombaf in tha box oorraapondioQ to tha quaiificaliont. 


Qualifications (Education. Trairw>g and Experience) 

Total No. ol 
Individuals 

M 0..0.O. w/current medical license In State of laboratory's location and cerirfied In anatomic andtor clinical pathology by A8P or 

AOBP or equivalent qualificatiorM. 

OR 


M.O..D.O. w/current medical liceoae in State of laboratory's location and laboratory training/experience consisting of: 

•1 year directing or supervising nonwaived tests 

or 


•20 CME crsdil hows In laboralofy prtcOc* commsnsurats with dirsdor rasponsiblUtiss. (Efiectivs a/2/93)- 

or 


^Equivalent laboratory training (20 CMEs) obtained during medical residency 

OR 


Oocvxat* m ehsmical, physcN. biological of dinicai labofalo«y scwoc* andcwtihcatlon by ABMM, ABCC. ABB A8MU 

OR 


M.D..O.O. w/current medical license in ^tate ol laboratory's location 


- technical CONISULTANT QUAUFiCATIONS’* MODERATE COMPLEXITY TESTING ' 


1 


Inatrucllona: By tha highast laval at qualHications. indicata tha total number at individuaU parforming in tha laboratory as technical consonants 
by placing the appropriate number In tha box corresponding to tha qualKicationt. Note: Technical coo8onanl(s) most possess a current license 
issued by the State In which tha laboratory Is located, # such licensing is required. 


Qualifications (Education. Trainir^ and Experience) 

Total No. of 

M.D..O.O. w/current medical license in State of laboratory's location and certified In anatomic and/or clinical palholoav bv ABP or 

AOBP Of equivalent quaJificatior^ 

OR 


M.D..D.O. w/current medical license in State of laboratory's location and 1 year laboratory training/experience m the desionated 
specialty/subspedalty of responstoilily ^ 

OR 


bocto^e m chemical, physical, biological or dinical laboratory science or medical technology and 1 year laboratory training/ 
experience In the designated specialty/subspecialty of responsibility 

OR 


Masters In cSnical laboraloty science, medical technology or chemical, physical or biological science and 1 year training/experience 

in the designated specialty/subspecially ot responsfcility 


n 

Bar^lofs in medical technology, or chemical, physical, or biological science and 2 years laboratory IrainioQ/experjeoce in the 

designated specially/subspedafly of responstorlity 



W.-testing PERSONN^QUALIFIGATIONS xMODERATX'COMPLEXlf Y TESTING 


Insl^looo: By tha high^t leval o( education, indicate the total number ol Individuals performing laboratoiy testing and their years of 
Juratory trainin^experience by placing the appn^ate number in the column linking laboratory training/experience to quafificalion. Note: 


—9 r -- —m vwiiviu osuwj uy in« ouu# VI wnicH me laooraiorv is Kx 

Qualiricalfons 

(Educatioft) 

:afed. i su 

ch scensmg is required. 

Laboratory Tralning/Expenence 

0*1 YEAR 

12 YEARS 

2-4 YEARS 

OVER 4 YEARS 

M.O..D.O. w/current medical license in State of laboratory's location 

OR 





Doctorate, laboratory science or chemical, physical or biological science 

OR 





Masrers In medicai technology, laboratory science or chemical, physical or biological science 

^r-rr-T--_-_ 





bacheiofs In medical technology or chemical, physical or biological science 

i--OR 





Associate degree m chemical, physical or biological science or medical laboratory technology 

-OR 





High School graduate or equivalent and suocesifully completed military training of 50 or rrxKe 
weeks and served as a medical laboratory spe;ialist 

-- OR 





Academe high school diploma or equrvaient and appropriate trair>ing/expenence as specified in 






FORy HCfA>114(»-92) 
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TECHNICAL SUPERVISOR QUALIFICATIONS • HIGH COMPLEXITY TESTING (EXCLUDING CYTOLOGY) 


Instructions: For ail srssa of tasting indicats by ths bighsst Isvsl of sducatton ths total numbsr of individuals functioning as tschnical 
supsrvtsor(a) by placing ths appropriats numbsr in ths boi oorrstpooding to ths qualtficationa. Mots: Tschnical supsrvtsor^s) must posssss a 
currant Bcsoss issusd by ths Stats In srhich ths laboratory la tocatsd. V such ttcsnslng it rsquirsd. 


Quaiificatlont (Educaton, Training and Expsrisncs) 


Total No. of 
individuais 

ZID 


FOR ALL specialty AREAS EXCEPT HlSTOCOMPATTiBILITY AND CLINICAL CYTOOENETICSl 


M.O..O.O. w/currsnt msdical licsnss in Stats of laboratory*! bcatlon and csitifisd in anatomic and)Or clinical pathology by ABF or 
A06P or squivalsnt quaiificatior^ sxcspi for dlnical cylogsnstica and histooompatibiliry 


K ths technics) svp0fvisor(s) do0S not moot tho abovo quatifiCMtions, such indNidusJs must moot ono ot tho foffowing qualifications 

toi tho appUcabio areas of testing: 


- FORiy«CROBK)LOGYW|JlOMjNaUDE8THE|UBSPE<%|,TlE«CFBACTERldLOOy.MYO^OOy. ; 

.-V ■ ■ towoBl(pftk)Lcl6^i^^ "'z- 

M.O..D.O. w/currsnt msdical licsnss in Stats of laboratory's location and csrtifisd in cUnicaJ pathology by A6P or AOPB or 
squrvaleni qualHicationa 


M.O..D.O. w/currsnt msdical licsnss in Stats of laboratory's location and 1 ysar training/sxpsrisncs In high comptsxity tasting in 
microbiology, with minimum 6 mot. in ths rsspsctivs subspscially 

QB 


Doclorats In clinical laboratory scisncs or chsmical. physical or biological scisnos and 1 ysar training/sxpsrisncs in high compisxity 
tasting in microbiology, with minimum 6 mos. In ths rsspsctivs subspscialty 

oa 


Masters in msdical technology, clinical laboratory scisncs. or chemical, physical or biological scisnos and 2 years trainmg/ 
experience in high complexity testing in mcrobiology, with minimum 6 mot. In ths rsspsctivs subspsciaity. 

OR 


Bachelors in medicai technology, or chemical, physical or biological scisncs and 4 years training/expsrisncs in high complexity 
testing in microbiology, with minmum 6 mot. in ths rsspsctivs subspscialty 


FORDIAONO^^IMMUNOL^y^pHEMlSTRy.HEMAT^^ - 

M.0..D O. w/currsnt msdical licsnss in Slats of laboratory's location and csrtifisd In clinical pathology by ABP or A06P or 
squivalsrt qualificationt 


M.O..D.O. w/currsnl medical licsnss in Stats of iaboralor/s location and 1 year training/sxperiencs in high complexity testing In ths 
rsspsctivs specially 

OR 


Doctorate in dinical laboratory scisncs. chsmical. physical or biological science and 1 ysar training/sxpenencs in high complexity 

testing in ths rsspsctivs specialty 

OR 


Masters in medical technology, clinical laboratory science, or chsmical. physical or biological sdenos and 2 years training/ 
experience in high complexity testing In ths rssp^fvs specialty. 

OR 


Bachelors in msdical technology, or chemical, physical, or biologicai sdencs and 4 years training/sxperiencs in high complexity 
testing in ths rsspsctivs specially 


Z FORHICTOPATH<H.OGY . '" ' 

M D..D.O. w/currsnt medicat licsnss in Stats of laboratory's location ar>d csrtifisd in anatomic pathology by /VPB or A06P or 
equivalent qualificatfons 


Resident in a program leading to ABP or AOBP certification In anatomic and cFinicai pathology or anatomic pathology who 
performs duties delegated by ths technical supervisor for histopathotogy 



TECHMCAL SUPERVISOR QUAUFtCAVONS (CONX, ON NEXT PAGE) 






FORM HCFA-114 (S-92) 


Psgs4ol7 
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TECHNICAL SUPERVISOR QUALIFICATIONS • CONTINUED 

Ouaitfcationt (Education. Training and Ekparianca) 

Total No of 
Indrviduals 

[ for ORAL PAtHC^iPJtO TESTING IN OERMATOPATHOLOOY ARO OPHTHALMIC PATHOl^®^ fl 

M D. 0.0. w/cufr*rt m«dic*l lic*n** In SIM# ol l«»fatofy » tocatioo 

and 1 


Canifwd In Mialomlc pathology by APB Of AOBP Of aqoivalanl quaHticationa 

or .... 


Caniliad in lha corrasponding araaa a$ lollowa: 

darmatology (ABO): dafmatopathology (APO and ABP); ophthalmic pathology (ABO); Ofal pathology (A80P) of pcssaaa 
aquivalant qualHicatlont foquirad lor such ooftiTcation 

OR 


Rasident in a progfafit leadifg to cartification in tha respactiva araaa listad abova who partorma dutiaa dalagatad by tha 
appropfiala quaWiad tachnical auparviaor lor darniatopathology. ophthalmic pathology of oral pathology 


'■■■- FOR IMMUNOHEliATOLpafeMilfeaBaa^^^ 


M.O 6 O. w/curr^ madical license in Slii« o( lebofaiofy‘s location and cartifiad in clinicaJ pathology by A8P or AOPB of 
aquivaiem quakficationa 

OR 


M.O..O.O. w/tajfrant madical iicansa in Stata laboratory** location and 1 yaar training/axpariaooa in high oomplaxity tasting in 
im munohamatology 


- .,»■ N- . FORCUNiCALXYTOG^ETiC^-^‘ -1 

M.D..O.O. w/currant medical licanta in Stale of laboralof/* location and 4 years training/axpananca in genetics, induding 2 years 
of trainiog/expefiar>ca in dinicaJ cytogenetica 

OR 


Doctorstw in dinieal laboratory science or biologicsd science ai>d 4 years training/axpenenca in genetics induding 2 years d 

training/experienca in clinicat cytogenetics 


- FOR HISTQCQMPAT)BIL11^»-";--^|i^ 


M 0..6.O. ¥f/curront modiud liconso In Stat* ol labofatorys location and 4 yoafs training/oxpanonco In histooompabbiMy 

OR 


M D ,0 O. w/current medical ficense in Stale of laboratory's location and 2 years training/expefierKa in general immunology and 2 

years training/experience in histooompattoility 

oa_i 


Doctorata in clinical laboratory acianca or biological tcianca and 4 yaara training/axparianca in histooompati>ility 

OR 


Doctorate in dinieal laborirtory saence or biological science and 2 years traming/experience in general immunology and 2 years 
training/experienca in histocompattoility 


1#M i ^—’ CLINICAL CONSULTANT QUALIFICATIONS • HIGH COMPLEXITY TESTING > 


Instructiona: By tha highest level of quaiificatiorts, irtdicata tha total number of ir>drviduals performing in tha laboratory as cfinical 
consultants by pf^rtg tha appropriate ruimbar in tha box corresponding to tha quallTications. 

Qualrfications (Education, Training and Exparienca) 

Total No. of 
Individuals 

M.D..D.O. w/ourrant medical Iicansa in Stata of laboratory's location and cartifiad in anatomic and/or cfinical pathology by APB or 
AOBP or equivalent qualificaliona 

OR 


M.D.,0.O. w/curr»nt medical license in Stale ol laboratory's location and 1 year laboratory training during medical residency 

OR 


M.O..O.O. w/currant medical licanse in Stata of laboratory's location and 2 years exparienca in diractiog/suparvising high 
complexity testing 

OR 


Doctorate in chemical, physical, biological or dinieal laboratory science and certification by A6MM. ABCC. ABB. ABMU. or other 
board deemed comparable by HNS 

PR 


M 0.,0.0. w/current medicat license in Stale of laboratory's location 



FORM HCFA.t14 


p»0«f ol 7 















































































25050 


Federal Register / Vol. 57. No. 114 / Friday, June 12.1992 / Notices 


GENERAL SUPERVISOR QUALIFICATIONS • HIGH COMPLEXITY TESTING (EXCLUDING CYTOLOGY) 


Intiructlont: By th« highest (•v^l of qu«lificatlont. Indcato th« total numbar of Indrvidaals pafformlog in tha idboratory as ganaral fuparvisor($) 
by placing tha appfopriata numbar In tha box corraspondlog to tha qualifications. Nota: Ganarai suparvf$or(s) must possast a cunant licansa 
issuad by tha Stata in which tha iabofatofy is locatad, » such Koansing Is faquiiad. 


Qualifications (Education. Training and Experience) 

Total No of 
Individuals 

Quality as laboratory director ol high oomplaxity tatting 

OR 


Qualify as technical supervisor of high complexity testing 

QB 


M 0. D.O. w/current medicaJ licanst in Stata of laboratory's loealbn and 1 year training/exparianca in high compiaxily tasting 

OR 


Doctorate in clinical laboratory scianca or chemicat. physical or biological science and 1 year t/aining/axpanaoca in high complexity 

testing 

OR 


Masters in dincal laboratory scianca. medical technology or chemical, physical or bblogicai scianca and 1 year trainmg/bxpariancs 

in high oomplaxity testing 

OR 


Bachelors in medical technology, or chamcal. physical or biological scianca and 1 year Uaining/axpafianca in high complexity 

tasting 

QR 


Associate degree in laboratory sdanca or medical laboratory technology and 2 years training/axperieoca in high complexity tasting 

OR 


ON OR BEFORE 2/28/92 quaKlied or could have qualified as a general supervisot under laboratory regulations published March 

14. 1990 (55 FR 9538) 





For blood gas analyala, qualify as ganarai auparvisor H: 


•Bachelors in respiratory therapy and 1 year training/experienoe in blood gas analysis 


•Associate degree related to pulmonary function and 2 years of tralning/experieoce in blood gas analysis 



For hlatopathology, oral pathology, darmatopathology, & ophthalmic pathology ganarai suparviaors must maat tha following: 


•Foe hislopathology. qualifies as a technical supervtsor In histopalhology 


•For darmatopathology, qualifies as a technicaJ supervisor in dermatopathology 


•For ophthalmic pathology, qualifies as a technical supervisor in ophthalmic pathology 


•For oral pathology, qualifies as a technical supervisor in oral pathology 


• > TESTING PERSONNEL QUALIFICATIONS-hIgH COMPLEXITY TESTING (EXCLUDING CYTOLOGY] 



Instructlor^a: By tha highast level of education, indicate tha total number of individuals performing laboratory testing and their years of 
laboratory training/experrerx^ by placing tha appropriate number in tha column linking laboratory iraming/expefience to qualification. Note: 
Testing personnel must possess a current licensa issued by tha State in which the laboratory is located, if such licensing is required. 


(^alircations 


Laboratory trainlog/txperience 

(Education) 

0-1 YEAR 

1-2 YEARS 

2-4 YEARS 

OVER 4 YEARS 

M.O..O.O. w/current medical licertse in Slate o( laboratory's location 

OR 





Doctorate in clinical laboratory science or chemical, physical or biologcal science 

OR 





Masters in medical technology, clinical laboratory science or chemical, physical or bblogicaJ 
science 

OR 





Bachelors in medical technology, clinical laboratory science or chemicai. physical or biologicai 
science 

OR 





Associate degree in laboratory science or medical laboratory technology 

OR 





ON OR BEFORE 2/28/92 qualified or could have qualified as a technologist under laboratory 
regulatbns published March 14, 1990 (55 FR 9538) 

OR 





UNTIL S/1^7, acadsmic high school degre* or aquivaient with apprepriata training as spactfiad in 
Part 493 






FORM HCFA-114 (3-92) 
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OualHications (Education. Training and Exparianca) 


Total No. of 
Individuals 


M.D..D.O. w/currant medical licansa In Stata of laboratory’s location and cartHiad in anatomic and clinical pathology by ABP Of 

AOBP or aquivaient qualificatiofta 

JM 


M.O..D.O. w/currant madical licansa In Stata of laboratory's location and cartifiad in anatomic pathology by ABP or AOBP or 

equivalant qualifications 

__OR_____ 

M D D O w/currant madical licansa in Stata of laboratory’s location and certified In cytopathology by ASC 

JIB- 


Individual, in final year of training program leading to ABP or AOBP certification in anatomic aM clinical pathology or anatomic 

pathology, who performs duties delegated by a qualifiad technical supervisor 


GENERAL SUPERVISOR’ 


OR 


Oualiftas as a technical supervisor in cytology 


Cytotechnologist with 3 years of full-time axparianca (2080 hours par year) within the preceding 10 years 


Ouatifias as a technical supervisor In cytology 


CYTOTECHNOLOGIST 


OR 


Graduated from a CAHEA-accraditad school of cytotachnology 

OR 


Certified in cytrtechnology by certifying agency approved by HHS 

__QB_— 


BEFORE 9/1/92 

•Complated2yaars inanaocradited institutxx> with at least 12 samestar hours in sdanoa. 8 hours of which are in bcbgy.A/VD 
•Complatad 12 months of training in a school of cytotachnology aocracftad by an acaaditing agency approved by HHS; 

or 


•Complaiad 2 years in an aocraditad insliMion wfth si least 12 samastar hours in sdenoe. 8 hours of which are in biology. AfiD 

•Raceivad 6 nwiths c< forrnal training in a school d cytotachnology acoadllad by an acxrrediting agency approved by HHS arxJ 6 
months of fuHima experienca in cytotachnology; 

OR 


Achieved a satisfadory grade to qualify as a cytotachnoiogtst in a proficiency examination approved by HHS; 

OR 


BEFORE W1/92 

•Have at least 2 years of ful-time or equivalent axpehenoe within the preceding 5 years examining sTxie preparatbns under 
sijpervisjon and before January 1,1969 must have- 
•graduated from high sctxxjf 

•completed 6 months of training in a laboratory directed by pathologist or physician providing cytology servicos. and 
• oornpleted 2 years of ful-tima syparvisad experience 

OR 



ON OR BEFORE 9/1/03 


Hav, at least 2 years of full-time experience or equivalent examining cytology slide preparations within the preceding S years in the 
U.S. and on or before September 1,1994 have either completad a CAHEA-accreditied training program or become certified by an 
HHS-approved accrediting agency 

NOTE: Irxllvlduals Involvod In the axamOiatlon of cytologic preparations will be required to aubmit additlooal Information upon request 


I ATTEST THAT I HAVE VERIFIED THE QUALIFICATIONS OF ALL INDIVIDUALS INVOLVED IN ALL MODERATE AND/OR 
HIGH COMPLEXITY TESTING PERFORMED BY THIS LABORATORY AND THAT ALL PERSONNEL CONDUCT, CONSULT, 
SUPERVISE OR DIRECT ONLY TESTING FOR WHICH THEY ARE QUALIFIED. THE PERSONNEL INFORMATION REPRE¬ 
SENTS TO THE BEST OF MY KNOWLEDGE CURRENT INFORMATION ON LABORATORY PERSONNEL. 




SIGNATURE OF DIRECTOR (maats diractor requiramants and raspoos^litias) (sign in ktk) 


DATE 
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■XPAKTMCNI or HCAlTHAMOHUtMN SlRVCtt 
»CAilHCAPC rViANCM AOMINtSIRAICN 

CLINICAL LABORATORY APPLICATION 

_CLINICAL LABORATORY IMPROVEMENT AMENDMENTS OF 1988_ 

Pubic roporfeng burdoo lof oolloctioo o( Information li tibmolod to vtry botwoon 30 minutoi to 2 houn por rooponao , Including |m« for rtviowing 
tfifttrucliont. ioorching oitltfeng dali touroM. gatfwring and maintaining data noodad. and oomplaOng ar>d revtowmg tha cofloction of mformatiort Sand 
any commanta including •uggastiont lor ladu^ t>a burdon to t>a Of^ of Financial Managamant. HCFA. P.O. Boa 266S4. Balbmora. MO 21207. ar^ 
to lha Otfioa of Martagamont and Budgat. Paporwork ftaduction Project (0938 kxxx). WaaMngton. D C. 20503 


I. GENERAL INFORMATION 


Pteasa chock any proprinted information on this pad of tha form and maka any nacassary oorractions. Complata tha fast of tha form 
according to tha diractions. 


ClIA IDENTIFICATION NUMBER 

FEDERAL TAX IDENTIFICATION NUMBER 

LABORATORY NAME 

TELEPHONE NO. fndUM WM cotM) 

LABORATORY ADDRESS (numtm, 

CITY 

STATE 

Z3P 

MAILING ADDRESS (if from dbw) 

CITY 

STATE 

ZIP 

NAME OF DIRECTOR ^lotse ptim cr tiv) 

ksl fnt Mr 

Indicate changes below as needed 

LABORATORY NAME 

TELEPHONE NO. (Mud» wm eod»; 

LABORATORY ADDRESS (numim, 

CITY STATE OP 

MAIUNQ ADOP£SS(0 differs Horn dbO¥9^ 

CITY 

STATE 

ZIP 


NAME Of DIRECTOR a>f»aa« prvtf or 

Mar irtf If 


roHM Arr*novro 

OMQNO 


_H AFPUCATIOH tS FOR: (check one box) _ 

□ Certificale □ Renewal o( CeftHicale 

G **Certi(icate of Waiver D Renewal ol Certificate of Waiver 

□ Certificate of Accredilalion □ Renewal of Certificate of Aocreditatton 

IF YOU CONDUCT ONLY THE FOLLOWING WAIVED TESTS (ONEORUORE^ YOU MAY APPLY FOR A CERT1RCATE OF WAIVER-. 

•DipsticK or tablet reagent urinalysis (nonautomated) lor 
-bilirubin -glucose 

-hemoglobin -icetone 

-leukocytes -nitrite 

-protein -pH 

-specific gravity -urobirmogen 
•Fecal occuH blood 

•Ovulation lesl-visual color comparison tests lor human 
luteinizing hormone 

If applying tor a certificale of waiver, complete all sections of this form except section VII. 


•Urine pregnancy test-visual color comparison tests 
•Erythrocyte sedimentation rale (nonautomated) 
•Hemoglobin-oopper sulfate (norrautomated) 

•Blood glucose, by glucose monitoring devices cleared by 
the FDA specifically for home use: and 
•Spun microhematocm 


FORM HCfA-1t« (4.02) 
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III. TYPE OF LABORATORY (check the jZflfl most descriptive of facility type) 

1$ MobItUnI 

16 Pharm«qf % 

17 Schooi^ud«ni Hoalh Sarviot 
16 SkiladNuaino Faaliy^uritngracMy 
16 P^yvci«n Oftioa 

20 Ohar Practiiiontr _ 

21 Tmu* Bank/Rtpocaonat 

22 _ 

Was this tahftfatftfv previously regulated under ihe Federal Medicare/Medicaid and/or 

CLIA progratns? (Regulations published March 14.1990 at 55 FR 9538). □ Yes □ No 

iV. HOURS OF ROUTINE OPERATION 


List days and hours during which laboratonr testing is performed 


v'^ ■ ■■ ■ 

SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY 

SATURDAY 

FROM: AM 

PM 








TO: AM 

PM 









_01 Anix4alonr Sufpory Carf af 
_02 CorrwnunljrCInc 
.02 Corr^ Ouipalioni Pahab facilly 
.04 Anc4la/y Tailing SHa in HaaWi Calf 
FadMy 

.05 EndSugoRanalOB«MaCUV»itFaolly 

.06 HaaiihFalr 

.07 HaallhMain Ogantzaton 


06 Moma Haalih Agancy 

_00 Hoipkja 

_10 KoapAal 

11 IndopancSarl 

_12 loduKtnal 

13 Inauranoa 

_14 Inlarmadaia Caif Fac (oi Montaly 

RaiarM 


V. MULTIPLE STIES 


Are you applying lor one certificate lor multiple sites? □ No If no, go to next section. 

□ Yes If yes, total number of sites_and complete 

appropriate section below. 


identify which of Ihe following exception requirements applies to your laboratory operation. 


ts this a non-pfofit or Fadoral. Stato or local 90V6mmer>t laboratory 
•ngagod in limited ( 0 .g., few types of rests; public health testing and 

filing for a single certificate for multiple sites?.□ Yes □ No 

if y0», list name, address and testing performed for each site betow. 


b thb a hospital with several laboratories at the same street 
address and under common direction that is filing for a single 

certificale for these locations?.□ Yes □ No 

If yea, Ibt name, locatbo within hospital ar>d specialty/ 
subspecialty areas for each site below. 


ff additional space is needed, check here and attach the additional information using the same format. 


NAME AND ADDRESS / LOCATION 

TESTS PERFORMED / SPEOALTY / SUBSP^IALTY 


• 


- 





- 



fORMHCFAH6(4ft2) PigSToU 




■5--- v 
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VI, ACCREDITATION INFORMATION 


Is your latwralory prosonlly accredited by any private rwnprolil organization..□ Yes □ No 

H yes, check all that apply: 

Accredited by: 


□ XAHO 

□ AOA 
AABB 
AAB 

□ CAP 

□ COLA 


□ 

□ 


□ AACC 

□ ASCT 

□ ASHI 

□ GLaRGG 
U ASM 

□ Other ^spedW. 


VII. NONWAIVEO TESTING 


H you pertorm testing other than or In addition to waived tests, complete the Information below. If applying lor one 
certificate for multiple sites. Include Infonnatlon for all sites. 

Place a check N) in the box preceding each speclalty/subspeciatty In which the laboratory performs testing. Enter the test 

volume for the previoos calendar year lor each specialty. If you are a new laboratory or have added new specialties/ 

subspecialties for lest volume, enter your estimated annual test volume. Do riot include testing not subject to CLIA, waived 
tests or tests run lor quality control, quality assurance or proficiency testing when estimating total volume. Also note th^ 
each’profile (group of tests) Is counted as the number of separate procedures or exantinations (e g., a chemisiry profile 
consisting of 18 tests is counted as 18 separate procedures or tests) and that calculations are not Included (e.g., T,). 

N applying for certificate of accreditation, indicate name of current accrediting body beside applicable spedaBy/subspecialty. 

-^ - ' AMNUAL 

TCST Y01.UKS 


SPECtALTY / SUBSPECIALTY 

ACCBEOITEO 

PROGRAM 

□ 

Histocompatibility 


□ 

Transplant 


□ 

Non-transplant 


□ 

Microbiology 


□ 

Bacteriology 


□ 

Myoobacteriology 


n 

Mycology 


□ 

Parasitology • 


□ 

Virology 


n 

Other 


□ 

DlagrK>stlc Immunology 


□ 

Syphilis Serology 


□ 

General Immunology 


□ 

Chemistry 


□ 

Routine 


□ 

Urinalysis 


□ 

Other 


□ 

Endocrinology 


□ 

Toxicology 



ANNUAL 

TEST VOLUME 


8PECULTY / SOeSPECIALTV 


ACCREOITEO 

roOGWAM 


Q Hematology 

O ImrminoKamatology 

□ A80 a Rl) Group 

Q Antibody Ootection 

O CompatibiGly Tasting 

O Antibody tdantlTicatior 

Q Pathology 
Q Histopathoiogy 

Q Oral Pathology 

□ Cytology 

Q Radlobloassay 

□ Clinical Cytoganatlca 


TOTAL ANNUAL TEST VOLUME 


FORM HCSA-110(4-02) 
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_ Vllt. TYPE OF CONTROL 

Enter (ho appropriate two digit code trom (ho (<$( 
below__ 


tX. TYPE OF OWNERSHIP _ 

Cnior (iM) appriale two digit codo from the i(St 
bok>w_ 


Voluntary NonprotW 
01 Religious Aftinalion 
02 Private 
03 Other 

For Profit 
04 Proprietary 


Government 
05 City 
06 County 
07 State 
08 Federal 
09 Other Govemmer^ 


01 Sole Proprietorship 
02 Partnership 
03 Corporation 
04 CA\>et (specity) 


X. DIRECTOR AFFILIATION WITH OTHER LABORATORIES 


If the primary director of this laboratory serves as primary director for laboratories that are separately certified, please 
complete the following: 


NAMEOFLABORATORV 

AOORESS 

CIJA lOENTIFICATlOH NUMBER 




HPT' 












XL INDIVIDUALS INVOLVED IN LABORATORY TES* 

RNG 


Indicate the total number of individuals involved in laboratory testing (directing, supervising, oonsullinQ or testing). Oo not 
iixAide iTKlividuals who only collect specimens or perform clerical duties. For nonwaived testirig, individuals with muttiple 
functions should be recorded ortly once at thek highest level of functioning and in the (olaL 


A. Waived TOTAL 
No. of Individuals. 


B. Nonwaived TOTAL No. of Individuals 


Director, 
Clinicat consultant. 
Technical consultant 


Technical supervtsor. 
General supervisor. 
Testing personnel. 


ATTENTION: READ THE FOLLOWING CAREFULLY BEFORE SIGNING APPLICATION 


ANY PERSON WHO INTENTIONALLY VIOLATES ANY REQUIREMENT OF SECTION 353 OF THE PUB¬ 
LIC HEALTH SERVICE ACT AS AMENDED OR ANY REGULATION PROMULGATED THEREUNDER 
SHALL BE IMPRISONED FOR NOT MORE THAN ONE YEAR OR RNED UNDER TITLE 18, UNITED 
STATES CODE OR BOTH, EXCEPT THAT IF THE CONVICTION IS FOR A SECOND OR SUBSEQUENT 
VIOLATION OF SUCH A REQUIREMENT SUCH PERSON SHALL BE IMPRISONED FOR NOT MORE 
THAN 3 YEARS OR FINED IN ACCORDANCE WITH TITLE 18, UNITED STATES CODE OR BOTH. 


CONSENT: THE APPLICANT HEREBY AGREES THAT SUCH LABORATORY IDENTIFIED HEREIN WILL BE 
OPERATED IN ACCORDANCE WITH APPLICABLE STANDARDS FOUND NECESSARY BY THE SECRETARY 
OF HEALTH AND HUMAN SERVICES TO CARRY OUT THE PURPOSES OF SECTION 353 OF THE PUBUC 
HEALTH SERVICE ACT AS AMENDED. THE APPLICANT FURTHER AGREES TO PERMIT THE SECRETARY, 
OR ANY FEDERAL OFFICER OR EMPLOYEE DULY DESIGNATED BY THE SECRETARY, TO INSPECT THE 
LABORATORY AND ITS OPERATIONS AND PERTINENT RECORDS AT ANY REASONABLE TIME. 


SIGI^TURE OF OWNER/AUTHOmZEO REPRESENTATIVE OF LABORATORYfsi^ m nk) 


DATE 


Atsf 


frsf 


Ae 


FORMHCfAHi<4-«?) 


P»9t4of 4 
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rCPAHTI^Kl or ICAITH ANOlWMANSr nvCCS 
• CAllHCARC IINANCING AOMlNiSl RATON 

" CLINICAL LABORATORY APPLICATION 

_ CLINICAL LABORATORY IMPROVEMENT AMENDMENTS OF 1988 _ 

PuWic fopOfVHI burdoo lo< oolUxaion of Infonnaboft It tibrntlod to v«fy botwooo 30 mlnotoi to 2 boon poc rtfpont# . Inctodirig ttmt tor rwtowiog 
to»tuctK)nt toarchino oxlttng data »ourc«t. galhartog and rnamiaining data noodod. and complotlog and rovtowlng tha oottoction of Inlormation Sond 
anv commonu todudlng tuggottiont tor rodudng d>a burdon to too Otfico ol Financial Managomont HCFA. P O. Bo* 2S664. Balbmoft. MD 21207. and 
to too OWioo of Managonftonl and Bodgol, Paporworh Rodoction Project (0938 *■**). Waihlngton, 0 C 20503 

I. GENERAL INFORMATION 


Ptoasa check any preprinted information on this part of the form and make any necessary corrections. Complete the rest of the form 
according to the directions. 


CLIAIDCNTIFICATKW NUMBER 

FEDERAL TAX IDENTIFICATION NUMBER 

LABORATORY NAME 

TELEPHONE NO. (Muda ar 

eacode) 


LABORATORY ADDRESS (number, street) 

CITY 

STATE 

ZIP 

MAJLINO ADDRESS (if different from ebove) 

CITY 

STATE 

ZIP 

NAME OF DIRECTOR (please print or type) 

§rsl Ml 

Indicate changes below as needed. 

LABORATORY NAME 

TELEPHONE NO. (inchde area code) 

LABORATORY ADDRESS (number, street) ' 

CITY STATE 

ZIP 

MAILING ADDRESS (H atlerani Inm abov) 

crry 

STATE 

ZIP 


NAME Of DIRECTOR (jptoase pnnt or fype> 

l^ff Ifrsi Ml 


_IL APPLICATION IS FOR: (check one box) _ 

□ Certiticale O Renewal of Cerlff'icate 

□ ••Certificate of Waiver □ Renewal of Certificate of Waiver 

□ Cerlff'icale of Accreditation □ Renewal of Certificate of Accreditation 

••If YOU CONDUCT ONLY THE FOLLOWING WAIVED TESTS (ONE OR MORE), YOU MAY APPLY FOR A CERTIFICATE OF WAfVERi 

•Dipstick or tablet reagent urinalysis (nonautomated) for: 

•bilirubin -glucose 

-hemoglobin -ketone 

-leukocytes -nitrile 

•protein -pH 

-specific gravity -urobilinogen 
•Fecal occult blood 

•Ovulation test-visual color comparison tests for human 
luteinizing horrTX>ne 

If applying for a certificate of waiver, complete all sections of this form except section VII. 


•Urine pregnancy test-visual color comparison tests 
•Erythrocyte sedimertation rate (nonautomated) 
•Hemoglobin-copper sulfate (nonautomated) 

•BkxxJ glucose, by glucose nx>niforing devices cleared by 
the FDA speciTically for home use; and 
•Spun microhemalocrit 


fOlUytATPROvrO 

OMONO 


/ 


FORM HCFA 116(4 92) 


P«g4 i oN 
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III. TYPE OF LABORATORY (check the Qoa most descriptive of facility type) 


01 Ambd«lory S4jrgory C«niif 
02 Comrmmly Cinic 
03 Con^ (X/lp«tlonl Rohib. Fadtiy 
04 AnciUry Ttaling Silt In Haalh Caro 
Faofcy 

05 End Sugo Ronal D«oa<t OitlyM Faaiiy 

06 Mtallhraii 

07 Ktallh Main. Organatlion 


06 Homo Hoallb Agtncy 

_09 Hosolot 

_10 HcspHal 

11 Indopondom 

_12 Indutind 

13 Insuranot 

_14 bltrmodialt Cart FiC lof Monlaly 

Roiardod 


_15 MobltlMl 

_ 16 Phaimacy 

_17 School^SYudoni Hoafeh Stfvloi 
_ 16 SMtd Nuoing FaoMy^ihjraino FacMy 
_19 FhyfldanOKct 

20 Oibtr Pradittonor _ 

_21 Toaut Bank^Upotaohoa 

_22 C^fm(sfi0oiy) _ 


Was this lAhofaiQfv prevkHisty regulated under the Federal Medicare/Medicaid and/or 

CLIA programs? (Regulations published March 14,1990 at $5 FR 9538). □ Yes □ No 

IVe HOURS OF ROUTINE OPERATION 


List days and hours during which taboratorv testing is performed 



SUNDAY 

MONDAY 

TUESDAY 

WEDNESDAY 

THURSDAY 

FRIDAY 

SATURDAY 

FROM: AM 

PM 








TO: AM 

PM 









V. MULTIPLE SITES 


Are you applying for one certificate for multiple sites? □ No IT /w, go to next section. 

□ Yes ifyes, total number of sites_and complete 

appropriate section below. 


Identify which of the following exception requirements applies to your laboratory operation. 


b this a non-profit or Federal, State or local government laboratory 
engaged in fimHed ( 0 .g., few types of tests) public health testing and 

filK^ for a single certificate for mutriple sites?_□ Yes □ No 

if yes, Ibt name, address and testing performed for each site below. 


b this a hospital with several laboratories at the same street 
address and under common direction that b filing for a singb 

certiTicate lor these locationa?„......,□ Yes □ No 

If yea, fist name, location wfehin hospital and specially/ 
subspectalty areas for each site bel^. 


If additional space Is needed, check here and attach the additional information using the same format. 


NAME AND ADDRESS / LOCATION 

TESTS P£RFORMED/SI>ECULTY/SU8SPECULTV 












FORM HCFA'116 (4-92) #99»»«^ 
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VI. ACCREDITATION INFORMATION 


Is your laboralory presently accredited by any 
Accredited by: 


□ 

□ 


JCAHO 
AOA 

□ AABB 

□ AAB 

□ CAP 

□ COLA 


private nonprolH organization.D Yo* D No 

U yea, chock all that apply; 

□ AACC 

□ ASCT 

□ ASHI 

□ GLaRGO 

□ ASM 

□ Other Cspeci/y;_ 


VII. NONWAIVED TESTING 


l( you perform testing other than or In addition to waived tests, complete the Information below. It applying for one 

certlflcaie for multiple sites, Include Inlormallon for all sites. 

Place a check (Vl In the box preceding each specialty/subspecialty in which the laboratory peiforms testing. Enter the lest 

rohi^ forS2£l!vtooV<?ter5a%eartoreach'^ia^^^ ^ 

subsoecialties lor lest volume, enter your estimated annual test volume. Do rrot irKkide testing not subject to CLIA. 
tests^ tests run lor quality control, quality assurance or proficiency testing when esUmating total volunw. Also 1^ 
each pmlite (gmup of tests) is couni^ as the number ol separate proc^ures 

con$istir>g ol 18 tests is counted as 18 separate procedures or tests) and that calculations are not included (e g., T,). 

II applying lor certificate ol accreditation, indicate name ol ornenl a ccrediting body beside appTicable specialty/subspecial ty. 


SPECULTf ! SUBSPECtALTY 


ACCREOrrEO 

PROGRAM 


















ANNUAL 

TEST VOLUME 


SPEOALTY / SUBSPEOALTY 


ACCREOTTEO 

PROGRAM 


ANNUAL 

TEST VOLUME 


Q Histocompatibility 
n Transplant 

n Non-transplaftl 

O Microbiology 
O Bacteriology 

□ Mycobacloriology 

O Mycology 

□ Parasitology 

O Virology 

□ aher 

□ Diagnostic Immunology 

O Syphilis Serology 

D General Immunology 

□ Chemistry 

n Routine 


O Hematology 

Q Immunohematology 

□ ABO A Rh Group 

Q Antibody Detection 

□ Compatibility Testing 

□ Antibody Identifcatior 

□ Pathology 

□ Histopalhology 

□ Oral Pathology 

□ Cytology 

□ Radlobloassay 

□ Clinical Cytogenetics 


□ 

□ 

□ 

□ 


Urinalysis 

Other 

Eodoainology 

Toxcology 


TOTAL ANNUAL TEST VOLUME 


Paot3o(4 


fORMHCfA-ne(4.92) 
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_ VIH. TYPE OF CONTROL 

Enler ihc appfopfuito two d»gi< code Uom tt>o list 
below_ 


IX. TYPE OF OWNERSHIP _ 

Enter the appnoto two digit codo Irom the list 
below_ 


Voluntary Nonprofit 
01 Religious Affiliation 
02 Pfivaie 
03 Other 

For Profit 
04 Proprietary 


Government 
05 Crty 
06 County 
07 State 
08 Federal 
09 Other Government 


01 Sole Proprietorship 
02 Pannership 
03 Corporation 
04 Other fspeci/y; 


X. DIRECTOR AFFILIATION WITH OTHER LABORATORIES 


If the primary director of this laboratory serves as primary director for taboratories that are separately certified, please 
complete the followirtg: 


NAME OF LABORATORY 

ADDRESS 

CUA IDENTIFICATION NUMBER 
















XL INDIVIDUALS INVOLVED IN LABORATORY TES' 

RNG 


Indicate the total number of ifxtividuals involved In laboratory testing (directing, supervising, consulting or testing). Do not 

include individuals who only collect specimens or perform clerical duties. For nonwaived testing, individuals with multiple 
functions should be recorded only once at their highest level of functioning and in the total. 


A. Waived TOTAL 

0. Nonwaived TOTAL No. of Individuals __ 


No. of Individuals 

Director 

_ Technical suoervisor 


Clinical consultant 

_ Gerteral suoervisor 


Technical consultanl 

_ Testino oersonnel 

|c ATTENTION: READ THE FOLLOWING CAREFULLY BEFORE SIGNING APPLICATION | 


ANY PERSON WHO INTENTIONALLY VIOLATES ANY REQUIREMENT OF SECTION 353 OF THE PUB¬ 
LIC HEALTH SERVICE ACT AS AMENDED OR ANY REGULATION PROMULGATED THEREUNDER 
SHALL BE IMPRISONED FOR NOT MORE THAN ONE YEAR OR RNED UNDER TITLE 18, UNITED 
STATES CODE OR BOTH, EXCEPT THAT IF THE CONVICTION IS FOR A SECOND OR SUBSEQUENT 
VIOLATION OF SUCH A REQUIREMENT SUCH PERSON SHALL BE IMPRISONED FOR NOT MORE 
THAN 3 YEARS OR FINED IN ACCORDANCE WITH TITLE 18, UNITED STATES CODE OR BOTH. 


C ON SE N T; THE applicant HEREBY AGREES THAT SUCH LABORATORY IDENTIFIED HEREIN WILL BE 
OPERATED IN ACCORDANCE WITH APPLICABLE STANDARDS FOUND NECESSARY BY THE SECRETARY 
OF HEALTH AND HUMAN SERVICES TO CARRY OUT THE PURPOSES OF SECTION 353 OF THE PUBLIC 
HEALTH SERVICE ACT AS AMENDED. THE APPLICANT FURTHER AGREES TO PERMIT THE SECRETARY, 
OR ANY FEDERAL OFFICER OR EMPLOYEE DULY DESIGNATED BY THE SECRETARY, TO INSPECT THE 
LABORATORY AND ITS OPERATIONS AND PERTINENT RECORDS AT ANY REASONABLE TIME. 


SIGNATURE Of OWNERlAUTHOflU-EO REPRESENTATIVE Of IA0ORATORY^5V« »* 

rasf _ (Srsf _ 

FORMHCfAH6(4fl2) 

IFR Doc. 92-13899 Filed 8-11-92: a-45 am) 

BILUNQ CODE 4120-03-C 


DATE 


Mf 


4 oi 4 
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Health Resources and Services 
Administration 

Grants To Modify State Trauma Care 
Plans 

agency: Health Resources and Services 
Administration. HHS. 
action: Notice of availability of grant 
funds. 

summary: The Health Resources and 
Services Administration announces that 
up to $4 million is available in fiscal 
year 1992 for grants for assistance to 
States to develop, implement, and 
monitor modifications of the trauma 
care component of the State plan for the 
provision of emergency medical 
services. These grants ere authorized by 
sections 1211 and 1232(c) of the Public 
Health Service Act, as amended. Funds 
are appropriated under Public Law 102- 
170. 

OATES: To receive consideration, grant 
applications must be received by the 
close of business August 3,1992. 
Applications will meet the deadline if 
they are either (1) received on or before 
the deadline date; or (2) postmarked on 
or before the deadline date and received 
in time for submission to the review 
committee. A legibly dated receipt from 
a commercial carrier or U.S. Postal 
Service will be accepted in lieu of a 
postmark. Private metered postmarks 
will not be accepted as proof of timely 
mailing. Hand delivered applications 
must received by 5 pm August 3, 

1992. Applications received after the 
deadline will be returned to the 
applicant. 

FOR FURTHER INFORMATION CONTACT: 

Additional information relating to 
technical or program issues may be 
obtained from Mrs. Diane McMenamin, 
Trauma Implementation Activities. 
Bureau of Health Resources 
Development. Parkla%vn Building, room 
llA-22, 5600 Fishers Lane. Rockville. 
Maryland 20857, 301-443-7577. Grant 
applications and additional information 
regarding business, administrative, or 
Bscal issues related to the awarding of 
grants under this Notice may be 
requested from the Grants Management 
Officer (GMO), Ms. Glenna Wilcom, 
Parklawn Building, room 13A-38. 5600 
Fishers Lane. Rockville, Maryland 20857, 
301^3-2280. Applicants for grants will 
use Form PHS 5161-1. approved under 
OMB Control Number 0937-0189. 
Completed applications should be sent 
to the GMO. 

SUPPLEMENTARY INFORMATION: 
Background and Objective 

This program provides grant funds for 
States to develop, implement, and 


monitor modifications to the trauma 
care component of the State plan for the 
provision of emergency medical services 
(EMS). 

The Public Health Service urges 
applicants to submit work plans that 
address specific objectives of Healthy 
People 2000. Potential applicants may 
obtain a copy of Healthy People 2000 
(Full Report: Stock No. 017-001-00474-0) 
or Healthy People 2000 (Summary 
Report: Stock No. 017-001-00473-1) 
through the Superintendent of 
Documents. Government Printing Office. 
Washington, DC 20402-9325. 202-783- 
3238. 

Purpose and Specifications of Grant 
Projrani 

The principal purpose of this grant 
program is to ensure access to the 
highest possible quality of trauma care 
through modifications to the trauma care 
component of the plan. To accomplish 
this objective, grants will be awarded 
consistent with the statute as specified 
in this notice. As specified in the 
legislation, modifications should ensure 
that the plan: 

1. Specifies that the modifications 
required by this legislation will be 
implemented by the principal State 
agency for EMS or the designee of such 
agency; 

2. Specifies any public or private 
entity that will designate trauma care 
regions and trauma centers In the State: 

3. Contains standards and 
requirements for the designation of level 
L 11 and III trauma centers, including 
standards and requirements for: 

• The number and types of trauma 
patients the center must serve to ensure 
sufficient experience and expertise to be 
able to provide quality care: 

• Resources and equipment needed; 
and 

• Availability of rehabilitation 
services; 

4. Contains standards and 
requirements for regional trauma care 
systems, including standards and 
guidelines (consistent with the 
provisions of section 1867 of the Social 
Security Act for medically directed 
triage and transportation of trauma 
patients) prior to care in designated 
trauma centers; 

5. Contains standards and 
requirements for medically directed 
triage and transport of severely injured 
children to designated trauma centers 
with specified capabilities in the care of 
the pediatric trauma patient; 

6. Specifies procedures for the 
evaluation of designated trauma centers 
and trauma care systems; 

7. Provides for the establishment and 
collection of data from each designated 


trauma center in the State to a central 
data reporting and analysis system: 

• To identify number of severely 
injured trauma patients within regional 
trauma care systems: 

• To identify the cause of injury and 
any factors contributing to the injury; 

• To identify the nature and severity 
of injury; 

• To monitor trauma patient care, 
including prehospital, in each 
designated trauma center for purposes 
of evaluating the diagnosis, treatment, 
and treatment outcome; 

• To identify uncompensated trauma 
care expenditures for each year by each 
designated trauma center. 

• To identify patients transferred 
within a regional trauma system, 
including reasons for transfer, 

8. Provides for the use of procedures 
by paramedics and EMS technicians to 
assess severity of injury; 

9. Provides appropriate transportation 
and transfer policies to ensure the 
delivery of patients to designated 
trauma centers and other facilities 
within and outside of the jurisdiction, 
including policies to ensure that only 
individuals appropriately identified as 
trauma patients are transferred to 
designated trauma centers, and provides 
peri^ic reviews of the transfers and the 
auditing of such transfers that are 
determined to be appropriate; 

10. Conducts public education 
activities concerning injury prevention 
and obtaining access to trauma care: 
and 

11. Provides for coordination between 
States with common standard 
metropolitan statistical areas. 

Funds Available 

Up to $4 million is available for this 
program. Grants will be awarded 
competitively. There %vill be 
approximately 20-26 grants awarded at 
an average amount of $150,000 to 
$175,000. The maximum size of an 
award will be limited to $250,000. The 
grant period will be 12 months from the 
date of award. 

Eligible Applicants 

Eligible applicants are the 50 States, 
the District of Columbia, the 
Commonwealth of Puerto Rico, the 
Virgin Islands. Guam. American Samoa, 
and the Commonwealth of the Northern 
Mariana Islands. 

Technical Assistance 

The Health Resources and Services 
Administration (HRSA) intends to 
sponsor several technical assistance 
sessions on the intent and format of the 
grant application. Because of limited 
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State funds for travel to a workshop, the 
HRSA will conduct several telephone 
conference calls with approximately 10 
potential State applicants assigned to 
each call. These calls will be conducted 
after application packages have been 
mailed and States have had an 
opportunity to review the official 
Application Guidance. To obtain 
instructions and sign up for one of these 
technicalassistance conference calls, 
applicants should contact Mrs. Doreen 
Brandes on (301) 443-7577. 

Application Evaluation Criteria 

Grant applications will be evaluated 
by an objective review committee 
according to the following criteria: 

1. Adequacy of the description of the 
gap in EMS/trauma system components 
and of data presented in the needs 
assessment to support that the applicant 
is among those States that have the 
greatest need to develop, implement 
and monitor trauma care systems; 

2. Adequacy of documentation to 
support that the applicant is among 
those States that demonstrate the 
greatest commitment to establishing and 
maintaining such systems: 

3. Completeness of the current State 
EMS plan and of anticipated 
modifications to ensure adequate 
availability of complementary 
components necessary to support the 
trauma care plan; 

4. Adequacy of the rationale that the 
modifications proposed for 
development, implementation, or 
monitoring follow a rational sequence of 
EMS and trauma care planning 
activities, support the commitment to a 
continuum of care, and will improve the 
quality of trauma care provided; 

5. Appropriateness and adequacy of 
the work plan, methodologies, and 
schedule for organizing and completing 
the project within the 1-year timeframe; 

0. Preparation of application and 
proposed activities and workplan 
demonstrate coordination and 
consultation with, and commitment of, 
the medical, surgical, and nursing 
specialty groups, hospital associations. 
State and local EMS directors, 
concerned advocates and other 
interested parties; 

7. Reasonableness of the proposed 
budget and the cost efficiency of the 
project relative to service vs. 
administrative costs; and 

8. Proposal demonstrates an 
understanding of the problems in the 
State associated %vith developing, 
implementing, and monitoring a trauma 
care system and proposes effective 
measures to minimize these problems. 


Allowable Costs 

The basis for determining the 
allowability and allocability of costs 
charged to PHS grants is set forth in 45 
CFR part 74, subpart Q and 45 CFR 9222 
for State and local governments. 

Other Award Information 

A successful applicant under this 
notice will submit reports in accordance 
with the provisions of the general 
regulations which apply under 45 CFR 
part 74. subpart J, and 45 CFR 92.40 for 
State and local governments. Interim 
progress reports and a final report will 
be required of grantees. 

Execnitive Order 12372 

This grant program to modify the 
trauma care component of the State plan 
for EMS has been determined to be a 
program which is not subject to the 
provisions of Executive Order 12372 
concerning intergovernmental review of 
Federal programs. 

The OMB Catalog of Federal Domestic 
Assistance Number for this program is 93.953. 

Dated; May a 1992. 

John H. Kelso, 

Acti'nfi Administrator. 

[FR Doc. 92-13042 Filed 0-11-02; 0;45 am] 
BILUNO COOC 4160-IMi 


Grants To Improve Emergency Medical 
Services and Trauma Care in Rural 
Areas 

agency: Health Resources and Services 
Administration, HHS. 
action: Notice of availability of grant 
funds. 


summary: The Health Resources and 
Services Administration announces that 
up to $500,000 is available in fiscal year 
1992 for grants to public and private 
nonprofit entities for the purpose of 
carrying out research and demonstration 
projects with respect to improving the 
availability and quality of emergency 
medical services and trauma care in 
rural areas. These grants are authorized 
by section 1204 of the Public Health 
Service Act, as amended. Fimds are 
appropriated under Public Law 102-170. 
DATES: To receive consideration, grant 
applications must be received by the 
close of business August 10,1992. 
Applications will meet the deadline if 
they are either (1) Received on or before 
the deadline date; or (2) postmarked on 
or before the deadline date and received 
in time for submission to the review 
committee. A legibly dated receipt from 
a commercial carrier or U.S. Postal 
Service will be accepted in lieu of a 
postmark. Private metered postmarks 


will not be accepted as proof of timely 
mailing. Hand delivered applications 
must be received by 5 p.m. August 10, 
1992, Applications received after the 
deadline will be returned to the 
applicant. 

FOR FURTHER INFORMATION CONTACT: 

Additional information relating to 
technical or program issues may be 
obtained from Mrs. Diane McMenamin, 
Bureau of Health Resources 
Development, Parklawn Building, room 
llA-22, 5600 Fishers Lane, Rockville, 
Maryland 20857, 301-443-7577. Grant 
applications and additional information 
regarding business, administrative, or 
fiscal issues related to the awarding of 
grants under this Notice may be 
requested from the Grants Management 
Officer (GMO), Ms. Glenna Wilcom, 
Parklawn Building, room 13A-38, 5600 
Fishers Lane. Rockville. Maryland 20857, 
301-443-2280. Applicants for grants will 
use Form PHS 5161-1, approved under 
OMB Control Number 0937-0189. 
Completed applications should be sent 
to the GMO. 

SUPPLEMENTARY INFORMATION: 
Background and Objectives 

The program to Improve Trauma Care 
in Rural Areas provides assistance to 
public and private nonprofit 
organizations for the purpose of carrying 
out research and demonstration projects 
to improve the availability and quality 
of emergency medical services (EMS) 
and trauma care in rural areas by: 

1. Developing innovative uses of 
communications technologies and the 
use of new communications technology; 

2. Developing model curricula for 
training EMS personnel, including first 
responders, emergency medical 
technicians, emergency nurses and 
physicians, and paramedics— 

a. In the assessment, stabilization, 
treatment, preparation for transport, and 
resuscitation of seriously injured 
patients, with special attention to 
problems that arise during long 
transports and to methods of minimizing 
delays in transport to the appropriate 
facility; and 

b. In the management of the operation 
of the EMS system; 

3. Making training for original 
certification, and continuing education, 
in the provision and management of 
EMS more accessible to emergency 
medical personnel in rural areas through 
telecommunications, home studies, 
providing teachers and training at 
locations accessible to such personnel, 
and other methods; 

4. Developing innovative protocols 
and agreements to increase access to 
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prehospital care and equipment 
necessary for the transportation of 
seriously injured patients to the 
appropriate facilities: and 

5. Evaluating the effectiveness of 
protocols with respect to EMS and 
systefhs. 

The Public Health Service urges 
applicants to submit workplans that 
address specific objectives of Healthy 
People 2000. Potential applicants may 
obtain a copy of Healthy People 2000 
(Full Report: Stock Na 017-001-00474-0) 
or Healthy People 2000 (Summary 
Report: Stock No. 017-001-00473-1) 
through the Superintendent of 
Documents. Government Printing Office, 
Washington, DC 20402-9325. 202-783- 
323a 

Program Priorities 

In making grants, special 
consideration will be given to an 
applicant that will provide services 
under this program in any rural area 
identified by a State for which: 

1. There is no system of access to 
EMS through the telephone number 911: 
or 

2. There is no basic life-support 
system: or 

3. There is no advanced life-support 
system. 

Special consideration means that 
approved applications providing 
services in such rural areas will be 
funded before approved applications 
providing services in other rural areas. 

In order to receive special consideration 
under this legislative provision, it is the 
responsibility of the applicant to include 
with the application a certification by 
the State EMS Office that the proposed 
services or study of such services will 
be provided in rural areas identified as 
meeting one or more of the three factors 
listed above. The definition of basic or 
advanced life-support systems will be 
determined by the State and must be 
consistent with the definition generally 
recognized and used by the State. 

Availability of Funds 

Up to $500,000 is available for this 
program. Approximately 2-5 grants will 
be funded ranging from $100,000 to 
$250,000. The grant period will be 12 
months from the date of award. 

Eligible Applicants 

Any public or private nonprofit entity 
whose application has as its primary 
objective improving the availability and 
quality of EMS in rural areas may apply. 
The applicant entity is not required to 
reside in a rural area. The applicant 
must, however, provide serrices and 
otherwise perform a research and 
demonstration activity in a rural area(6). 


In order to meet the rural requirement, 
an area must be located outside a 
Metropolitan Statistical Area (MSA) as 
defined by the Office of Management 
and Budget A list of the cities and 
counties that are designated as being 
within a MSA will be included with the 
application. Thus, if the city or county 
name does not appear on this list the 
area would meet the definition of rural 
as used in this program. 

Application Evaluation Criteria 

Grant applications will be evaluated 
by an objective review committee 
according to the following: 

1. Applicant’s demonstrated 
experience and qualifications to 
complete the project proposed and to 
function as the lead agency in 
performing research and demonstration 
projects related to improving 
availability and quality of EMS in rural 
areas; 

2. Adequacy of documentation in 
support of the need and justification for 
the research and demonstration project, 
including Innovative and creative 
proposals: 

3. Appropriateness and adequacy of 
the work plan, methodologies, and 
schedule for organizing and completing 
the project within the 1 year timeframe, 
including adequate commitment and 
participation of the affected rural area if 
applicant is not located in a rural area: 

4. Extent to which the proposed 
project would be capable of replication 
in other rural areas with similar needs 
and characteristics, including cost- 
effectiveness; 

6. Coordination with the State EMS 
Office and the extent to which the 
proposed project demonstrates 
coordination and consistency with the 
State EMS and trauma care system in 
place or in the planning phase: 

6. Reasonableness of the budget 
proposed and the cost efbciency of the 
project relative to service vs. 
administrative costs. 

7. Proposal demonstrates an 
understanding of the problems with 
rural EMS and trauma care as they 
relate to this study and proposes 
effective measures to minimize these 
problems. 

Allowable Costs 

The basis for determining the 
allowability and allocability of costs 
charged to PHS grants is set forth in 45 
CFR part 74. subpart Q. The four 
separate sets of cost principles 
prescribed for recipients of grants for 
public and private nonprofit entities are: 
0MB Circular A-87 for State and local 
governments; OMB Circular A-21 f or 
institutions of higher education; 45 CFR 


part 74. Appendix E for hospitals; and 
OMB Circular A-122 for nonprofit 
organizations. 

Executive Order 12372 

Grants awarded under this notice are 
subject to the provisions of Executive 
Order 12372. which sets up a system for 
State and local government review of 
proposed Federal assistance 
applications. Applicants (other than 
federally recognized Indian tribes) 
should contact their State Single Point of 
Contact (SPOC) as early as possible to 
alert them to the prospective 
applications and receive any necessary 
instructions on the State process. For 
proposed projects serving more than one 
State, the applicant is advised to contact 
the SPOC of each affected State. A 
current list of SPOCS is included in the 
application kit. The SPOC has 60 days 
after the application deadline date to 
submit its review comments. The 
granting agency does not guarantee to 
'’accommodate or explain" for State 
process recommendations it receives 
after that date. 

The OMB Catalog of Federal Domestic 
Assistance Number for this program Is 93.952. 

Dated: May 8.1992. 

John H. Kelso. 

Acting Administrator, 

(FR Doc. 92-13843 Filed 6-11-92: 8:45 am) 
BILUNO cooe 4160-1S^ 


Social Security Administration 

Privacy Act of 1974; Computer 
Matching Programs 

agency: Social Security Administration 
(SSA). Department of Health and 
Human Services (HHS), 
action: Publication of Notice of 
Computer Matching to Comply with 
Public Uw (Pub. L) lOa-503. the 
Computer Matching and Privacy 
Protection Act of 1988. 

summary: We are publishing notices of 
two of the computer matching programs 
that SSA conducts that are subject to 
the requirements of Pub. L 100-503. The 
purpose of this publication is to meet the 
reporting and publication requirements 
of Pub. L 100-503. 
dates: We filed a report of SSA’s 
matching programs that are subject to 
Pub. L 100-503 with the Committee on 
Governmental Affairs of the Senate and 
the Committee on Government 
Operations of the House of 
Representatives and Office of 
Information and Regulatory Affairs, 
Office of Management and Budget on 
June 14.1989. The matching programs 
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are effective as indicated in each of the 
notices that appear in this publication 
below. 

addresses: Interested parties may 
comment on this notice by writing to the 
Associate Commissioner for Program 
and Integrity Reviews, 860 Altmeyer, 
6401 Security Boulevard, Baltimore, MD 
21235. All comments received will be 
available for public inspection at this 
address. 

FOR FURTHER INFORMATION CONTACT: 

The Associate Commissioner for 
Program and Integrity Reviews at the 
address above. 

SUPPLEMENTARY INFORMATION: 

A. General 

Pub. L100-503, the Computer 
Matching and Privacy Protection Act of 
1988, amended the Privacy Act (5 U.S.C. 
552a) by adding certain protections for 
individuals applying for and receiving 
Federal benefits. The law regulates the 
use of computer matching by Federal 
agencies when records in a system of 
records are matched with other Federal, 
State, and local government records. 

The amendments require Federal 
agencies involved in computer matching 
programs to: 

(1) Negotiate written agreements with 
source agencies; 

(2) Provide notification to applicants 
and beneficiaries that their records are 
subject to matching. 

(3) Verify match findings before 
reducing, suspending or terminating an 
individual's beneBts or payments: 

(4) Furnish detailed reports to 
Congress: and 

(5) Establish a Data Integrity Board 
(DIB) that must approve match 
agreements. 

B. SSA Computer Matches Subject to 
Pub. L. 100-^ 

We have taken action to ensure that 
all of SSA's computer matching 
programs which were being conducted 
prior to enactment of Pub. L 100-503 
comply with the requirements of the 
law. Included below is a brief 
description of two matches that SSA 
will be conducting as of July 1,1992 or 
later. Also included in this publication 
are detailed notices of each of the 
matches. 

(1) SSA State/Local Federal Exchange 
(SAFE). 

Purpose: To enable SSA to determine 
eligibility for, and entitlement to Social 
Security title 11 Retirement, Survivors, 
and Disability Insurance (RSDI) benefits 
and Supplemental Securi^ Income (SSI) 
payments. Also, to disclose information 
to Federal, State and local government 
agencies as required or permitted by 


Federal law for their administration of 
income>maintenanc6 programs and 
health*maintenance programs. 

(2) SSA Matching with State Prison 
Records. 

Purpose: To identify certain prisoners 
receiving title 0 RSDI and/or title XVI 
SSI payments who may be ineligible to 
receive payments. 

Dated: June 5.1992. 

Gwendolyn S. King, 

Commissioner of Social Security, 

Notice of Computer Matching Program, 
Social Security Administration (SSA) 
Matching With State/Local Records in 
the State and Federal Exchange (SAFE) 
Program 

A, Participating Agencies 

SSA and State/local governmental 
agencies. 

B, Purpose of the Matching Program 

The SAFE match has a two-fold 
purpose as follows: 

(1) SSA is authorized by section 
1137(a) of the Social Security Act (the 
Act) to obtain information from States 
and the Internal Revenue Service that 
may affect an individual's— 

—Eligibility for, or amount of. payment 
under the title XVI Supplemental 
Security Income (SSI) program, and 
—Continuing entitlement to, or amount 
of, benefits under the title II 
Retirement, Survivors, or Disability 
Insurance (RSDI) programs. 

(2) SSA provides information to 
Federal. State, and local agencies as 
follows: 

(a) Social Security benefit Information 
and/or SSI program information is 
released to Federal. State, and local 
agencies for determining eligibility for, 
or the amount of, payment or continuing 
entitlement or eligibility to benefits/ 
payments under State/locally- 
administered income-maintenance 
programs (e.g.. Aid to Families with 
Dependent Children, general assistance, 
and Medicaid); and to verify Social 
Security numbers of applicants for. and 
recipients of such programs; and 

(b) Internal Revenue Service tax 
information is released for 

—State and local agencies for 
administering certain procertain 
programs pursuant to 26 U.S.C. 
6103(1)(7) (i.e. Aid to Families with 
Dependent Children under Part A of 
title IV of the Act, Medicaid under 
title XIX of the Act, unemployment 
compensation under section 3304 of 
the Internal Revenue Code, the food 
stamp program under the Food Stamp 
Act of 1977, and any State program 


under a plan approved under title 1, X, 
XTV, or XVI of the Act); and 
—State and local child support 
enforcement agencies for 
administering the child support 
enforcement program pursuant to 26 
U.S.C. 6103(1)(8). 

Generally. SSA is the matching agency 
under the SAFE matching program. 
However, in some cases, SSA may 
furnish information to a Federal or State 
agency which will conduct a matching 
operation. 

C. Authority for Conducting the 
Matching Program 

Sections 205,1137, and 1631(e)(1)(B) of 
the Act (42 U.S.C. 405,1320b-7. and 
1383(e)(1)(B) and 26 U.S.C. 6103(1) (7) 
and (8), and 5 U.S.C. 552a. 

D, Categories of Records and 
Individuals Covered by the Match 

The SSA records are payment data 
pertaining to applicants for, and 
recipients of title II RSDI benefits and 
Utle XVI SSI payments. The RSDI 
records are maintained in the Master 
Beneficiary Record system (last 
published in the Federal Register (FR) 
on April 1.1992, pages 12322,12326- 
12329); the SSI records are maintained in 
the Supplemental Security Income 
Record (last published in the FR on 
April 9.1992, pages 12322,12329-12331). 
The State and/or local files include 
records of benefit payments such as 
State pensions, workers' compensation, 
general assistance, wage record, and tax 
files. The IRS tax information consists of 
net earnings from self-employment (as 
defmed in 26 U.S.C. 1402), wages (as 
defined in 26 U.S.C. 3121(a) or 3401(a)). 
and payments of retirement income 
reported to SSA pursuant to 26 U.S.C, 
6103 (1)(1) or (1)(5). This information is 
maintained in the SSA Earnings 
Recording and Self-Employment Income 
System (last published in the FR on 
September 18,1991. page 47220). 

K Inclusive Dates of the Matching 
Program 

The matching program will begin 30 
days after publication in the FR or 30 
days after agreements by the parties 
participating in the match have been 
submitted to Congress and the Office of 
Management and Budget, whichever is 
later. The matching program wiU 
continue for 18 months from the 
beginning date and may be extended for 
an additional 12 months thereafter. 

F, Address for Receipt of Public 
Comments or Inquiries 

Individuals wishing to comment on 
this matching program should submit 
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comments to the Associate 
Commissioner for Program and Integrity 
Reviews. 860 Altmeyer, 6401 Security 
Boulevard. Baltimore, Maryland 21235. 

Notice of Computer Matching Program. 
Social Security Administration (SSA) 
Matching with State Prison Records 

A. Participating Agencies 

SSA and the State prison systems. 

B. Purpose of the Matching Program 

The purpose of this matching program 
is to obtain data from State prison 
systems to identify individuals who are 
subject to: 

(1) Title II Retirement, Survivors, and 
Disability Insurance (RSDI) prisoner 
benefit suspensions under section 202(x) 
of the Social Security Act (the Act); and 

(2) Title XVI Supplementary Security 
Income (SSI) eligibility restrictions to 
individuals in public institutions 
pursuant to section 1611(e)(1)(A) of the 
Act. 

C. Authority for Conducting the Match 

Sections 202(x). 1611(e)(1)(A) and 
1631(f) of the Act [42 U.S.C. 402(x). 
1382(e)(1)(A) and 1383(f)). 

D. Categories of Records and 
Individuals Covered by the Match 

SSA will match identifying 
information received from State- 
maintained prison records data with 
data in the Master Beneficiary Record 
(MBR) (last published in the Federal 
Register (FR) on April 9,1992. pages 
12326-12329) and the Supplementary 
Security Income Record (SSR) (last 
published in the FR on April 9.1992 at 
pages 12322,12329-12331). The SSA 
MBR and SSR contain identifying and 
payment information about individuals 
applying for benefits/payments under 
the title II and title XVI programs. The 
State records contain information about 
prisoner incarceration such as the 
prisoners name. Social Security number, 
date of birth, sex. date of confinement, 
place of confinement, and length of 
sentence (used to determine felony and 
nonfelony convictions). 

E. Inclusive Dates of the Match 

The matching program will begin 30 
days after publication in the FR or 30 
days after agreements by the parties 
participating in the match have been 
submitted to Congress and the Office of 
Management and Budget, whichever is 
later. The matching program will 
continue for 18 months from the 
beginning date and may be extended for 
an additional 12 months thereafter. 


F. Address for Receipt of Public 
Comments or Inquiries 

Individuals wishing to comment on 
this matching program should submit 
comments to the Associate 
Commissioner for Program and Integrity 
Reviews. 860 Altmeyer, 6401 Security 
Blvd.. Baltimore, MD 21235. 

.[FR Doc. 92-13853 Filed 6-11-92; 8:45 am) 

BILUNG COOC 41SO-2S-4I 


DEPARTMENT OF HOUSING AND 
URBAN DEVELOPMENT 

Office of the Assistant Secretary for 
Community Planning and 
Development 

[Docket No. N-92-1917; FR-2934-N-82] 

Federal Property Suitable as Facilities 
To Assist the Homeless 

agency: Office of the Assistant 
Secretary for Community Planning and 
Development. HUD. 
action: Notice. 

SUMMARY: This Notice identifies 
unutilized, underutilized, excess, and 
surplus Federal property reviewed by 
HUD for suitability for possible use to 
assist the homeless. 

ADDRESSES: For further information, 
contact James N. Forsberg, room 7262. 
Department of Housing and Urban 
Development. 451 Seventh Street SW.. 
Washington, DC 20410; telephone (202) 
708-4300; TDD number for the hearing- 
and speech-impaired (202) 708-2565 
(these telephone numbers are not toll- 
free), or coll the toll-free Title V 
information line at 1-800-927-7588. 
SUPPLEMENTARY INFORMATION: In 
accordance with 56 FR 23789 (May ^4, 
1991) and section 501 of the Stewart B. 
McKinney Homeless Assistance Act (42 
U.S.C. 11411), as amended, HUD is 
publishing this Notice to identify Federal 
buildings and other real property that 
HUD has reviewed for suitability for use 
to assist the homeless. The properties 
were reviewed using information 
provided to HUD by Federal 
landholding agencies regarding 
unutilized and underutilized buildings 
and real property controlled by such 
agencies or by GSA regarding its 
inventory of excess or surplus Federal 
property. This Notice is also published 
in order to comply with the December 
12.1988 Court Order in National 
Coalition for the Homeless v. Veterans 
Adminsitratiom No. 88-2503-OG 
(D.D.C.). 

Properties reviewed are listed in this 
Notice according to the following 
categories: Suitable/available, suitable/ 


unavailable, suitable/to be excess, and 
unsuitable. The properties listed in the 
three suitable categories have been 
reviewed by the landholding agencies, 
and each agency has transmitted to 
HUD: (1) Its intention to make the 
property available for use to assist the 
homeless. (2) its intention to declare the 
property excess to the agency’s needs, 
or (3) a statement of the reasons that the 
property cannot be declared excess or 
made available for use as facilities to 
assist the homeless. 

Properties listed as suitable/available 
will be available exclusively for 
homeless use for a period of 60 days 
from the date of this Notice. Homeless 
assistance providers interested in any 
such property should send a written 
expression of interest to HHS. 
addressed to Judy Breitman, Division of 
Health Facilities Planning, U.S. Public 
Health Service. HHS. room 17A-10. 5600 
Fishers Lane. Rockville, MD 20857; (301) 
443-2265. (This is not a toll-free 
number.) HHS will mail to the interested 
provider an application packet, which 
will include instruction for completing 
the application. In order to maximize the 
opportunity to utilize a suitable 
property, providers should submit their 
written expressions of interest as soon 
as possible. For complete details 
concerning the processing of 
applications, the reader is encouraged to 
refer to the interim rule governing this 
program, 56 FR 23789 (May 24.1991). 

For properties listed as suitable/to be 
excess, that property may. if 
subsequently accepted as excess by 
GSA, be made available for use by the 
homeless in accordance with applicable 
law. subject to screening for other 
Federal use. At the appropriate time, 
HUD will publish the property in a 
Notice showing it as either suitable/ 
available or suitable/unavailable. 

For properties listed as suitable/ 
unavailable, the landholding agency has 
decided that the property cannot be 
declared excess or made available for 
use to assist the homeless, and the 
property will not be available. 

Properties listed as unsuitable will not 
be made available for any other purpose 
for 20 days from the date of this Notice. 
Homeless assistance providers 
interested in a review by HUD of the 
determination of unsuitability should 
call the toll free information line at 1- 
800-927-7588 for detailed instructions or 
write a letter to James N. Forsberg at the 
address listed at the beginning of this 
Notice. Included in the request for 
review should be the property address 
(including zip code), the date of 
publication in the Federal Register, the 
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landholding agency, and the property 
number. 

For more information regarding 
particular properties identified in this 
Notice (/.e., acreage, floor plan, existing 
sanitary facilities, exact street address), 
providers should contact the appropriate 
landholding agencies at the following 
addresses: U.S. Army; Robert Conte, 
Dept, of Army. Military Facilities, 
DAEN-ZCI-P, rm. 1E671, Pentagon, 
Washington, DC 20310-2600; (703) 593- 
4563; GSA: Ronald Rice, Federal 
Property Resources Services, GSA. 18th 
and F Streets NW., Washington. DC 
20405; (202) 501-0067; Dept of Veterans 
Affairs: Douglas Shinn, Management 
Analyst. Dept, of Veterans Affairs, room 
414 Lafayette Bldg., 811 Vermont Ave. 
NW.. Washington. DC 20420; (202) 233- 
8474; Dept of Transportation: Ronald D. 
Keefer. Director, Administrtive Services 
& Property Management, DOT, 400 
Seventh St. SW., room 10319, 
Washington. DC 20590; (202) 366-4246; 
(These are not toll-free numbers). 

Dated: )ime 5.1992. 

Paul Roitman Bardack, 

Deputy Assistant Secretary for Economic 
Development 

TITUE V, FEDERAL SURPLUS PROPERTY 
PROGRAM. FEDERAL REGISTER REPORT 
FOR 06/12/92 

Suitable/Available Properties 
Buildings (by State) 

Alabama 

Bldg. T08915, Fort Rucker 
7th Avenue 

Ft. Rucker Co; Dale AL 36362- 
Landholding Agency; Army 
Property Number 219210387 
Status; Unutilized 

Comment: 680 sq. ft., 1 story wood structure, 
most recent use—military police station, 
presence of asbestos, off-site use only. 

Bldg. T08916, Fort Rucker 
7th Avenue 

Ft. Rucker Co: Dale AL 36362- 
Landholding Agency: Army 
Property Number: 219210368 
Status: Unutilized 

Comment; 680 sq. ft., 1 story wood structure, 
most recent use—admin., presence of 
asbestos, off-site use only. 

California 

Bldg. 20—VA Medical Center 
Wilshire & Sawtelle Bivds. 

Los Angeles Co: Los Angeles CA 90073- 
Landholding Agency: VA 
Property Number 979210003 
Status: Unutilized 

Comment: 8.758 gross sq. ft., one story 
wooden, requires complete restoration 
meeting standards of national preservation 
laws and guidelines. 

Missouri 

Bldg. T1464 

Fort Leonard Wood 

Ft. Leonard Wood Co: Pulaski MO 65473-5000 


Landholding Agency: Army 
Property Numl^r 219210383 
Status: Underutilized 

Comment: 2.380 ft., 1 story, presence of 
asbestos, off-site use only. 

Bldg. T1462 
Fort Leonard Wood 

Ft. Leonard Wood Co: Pulaski MO 65473-5000 
Landholding Agency: Army 
Property Number 219210384 
Status: Underutilized 

Comment: 1,144 sq. ft, 1 story, presence of 
asbestos, off-site use only. 

Bldg. T1463 
Fort Leonard Wood 

Ft. Leonard Wood Co: Pulaski MO 65473-5000 
Landholding Agency; Army 
Property Number 219210385 
Status: Underutilized 

Comment: 1,144 sq. ft. 1 story, presence of 
asbestos, off-site use only. 

Bldg. T1377 
Fort Leonard Wood 

Ft Leonard Wood Co: Pulaski MO 65473-5000 
Landholding Agency: Army 
Property Numt^r 219210386 
Status: Underutilized 

Comment 2.360 ft., 1 story, presence of 
asbestos, off-site use only. 

North Dakota 
Bldg. D27 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency; Army 

Property Number 219220236 

Status: Unutilized 

Comment: 54 sq. ft., metal frame, 1 story, 
needs major rehab, off-site use only, most 
recent use—storage. ^ 

Bldg. D28 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number. 219220237 

Status; Unutilized 

Comment: 64 sq. ft., metal frame, 1 story, 
needs major rehab, off-site use only, most 
recent use—storage. 

Bldg. D29 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220238 

Status: Unutilized 

Comment: 64 sq. ft., metal frame, 1 story, 
needs major rehab, off-site use only, most 
recent use—storage. 

Bldg.D46 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number: 219220239 

Status: Unutilized 

Comment: 64 sq. ft. metal frame, 1 story, 
needs major rehab, off-site use only, most 
recent use—storage. 

Bldg. D48 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 


Landholding Agency; Army 
Property Numl^r 219220240 
Status: Unutilized 

Comment: 64 sq. ft., metal frame. 1 story, 
needs major rehab, off-site use only, most 
recent use—storage. 

Bldg. D53 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency; Army 

Property Number 219220241 

Status: Unutilized 

Comment: 64 sq. ft., metal frame. 1 story, 
needs major rehab, offsite use only, most 
recent use—storage. 

Bldg.D56 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency; Army 

Property Numl^r 219220242 

Status: Unutilized 

Comment: 64 sq. ft., metal frame, 1 story, 
needs major rehab, offsite use only, most 
recent use—storage. 

Bldg. D75 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landbolding Agency: Army 

Property Number 219220243 

Status: Unutilized 

Comment: 64 sq. ft., metal frame, 1 story, 
needs major rehab, offsite use only, most 
recent use—storage. 

Bldg. D85 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220244 

Status: Unutilized 

Comment: 64 sq. ft., metal frame. 1 story, 
needs major rehab, offsite use only, most 
recent use—storage. 

Bldg. D87 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220245 

Status: Unutilized 

Comment: 64 sq. ft, metal frame, 1 story, 
needs major rehab, offsite use only, most 
recent use—storage. 

Bldg. D88 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency; Army 

Property Number 219220246 

Status: Unutilized 

Comment: 64 sq. ft., metal frame, 1 story, 
needs major rehab, offsite use only, most 
recent use—storage. 

Bldg. 027 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220247 

Status: Unutilized 
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Comment: 2.940 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 3< 
bedroom duplex. 

Bldg. 028 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220248 

Status: Unutilized 

Comment: 2.940 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 3- 
bedroom duplex. 

Bldg. 029 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220249 

Status: Unutilized 

Comment: 2.631 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 2- 
bedroom duplex. 

Bldg. 048 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220250 

Status: Unutilized 

Comment: 2.105 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 2- 
bedroom duplex. 

Bldg. 053 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220251 

Status: Unutilized 

Comment: 2.424 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only, 2 - 
bedroom duplex. 

Bldg. 056 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220252 

Status: Unutilized 

Comment: 2.631 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 2- 
bedroom duplex. 

Bldg. 075 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220253 

Status: Unutilized 

Comment: 2.631 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 2 - 
bedroom duplex. 

Bldg. 085 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Numl^r 219220254 

Status: Unutilized 

Comment: 2,105 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 2 - 
bedroom duplex. 

Bldg. 087 


Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220255 

Status: Unutilized 

Comment: 2.631 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only. 2- 
bedroom duplex. 

Bldg. 088 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220256 

Status: Unutilized 

Comment: 2.631 sq. ft., wood frame, 1 story, 
needs major rehab, offsite use only. 2 - 
bedroom duplex. 

Bldg. 303 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Numl^r. 219220257 

Status: Unutilized « 

Comment: 1.692 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only, most 
recent use—youth center. 

Bldg. 345 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220258 

Status: Unutilized 

Comment: 10.200 sq. ft., wood frame. 1 story, 
needs major rehab, offsite use only, most 
recent use—medical dispensary. 

Bldg. 348 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220259 

Status: Unutilized 

Comment: 29,040 sq. ft., wood frame. 2 story, 
needs major rehab, offsite use only, most 
recent use—barracks. 

Bldg. 355 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220260 

Status; Unutilized 

Comment: 23.020 sq. ft, wood frame. 2 story, 
needs major rehab, offsite use only, most 
recent use—barracks. 

Bldg. 366 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Numbw 219220261 

Status: Unutilized 

Comment: 21.408 sq. ft., temporary trailer 
complex (42 mobile office trailers), needs 
major rehab, off-site use only. 

Bldg. T-4)02 

Stanley R. Mickelsen Safeguard Complex 
Missile Site Radar 
Nekoma Co: Cavalier ND 58355 
Landholding Agency: Army 
Property Number 219220262 


Status: Unutilized 

Comment: 1,728 sq. ft.. 1 story. 4 mobile office 
trailers, needs major rehab, off-site use 
only. 

Bldg. T-341 

Stanley R. Mickelsen Safeguard Complex 

Missile Site Radar 

Nekoma Co: Cavalier ND 58355- 

Landholding Agency: Army 

Property Number 219220263 

Status: Unutilized 

Comment: 3.500 sq. ft., 1 story, six trailers, 
needs major rehab, off-site use only, most 
recent use—religious education facility. 

Oregon 

Former Resource Area Hdqts. 

6615 Officers Row 
Tillamook Co: Tillamook OR 97141- 
Landholding Agency: CSA 
Property Number 549220001 
Status: Surplus 

Comment: 4.400 sq. ft.. 3-story wood bldg.. 

needs repair, on 5.51 acres. 

CSA Number 9-I-OR-515F. 

Pennsylvania 

Bldg. 25—VA Medical Center 
Delafield Road 

Pittsburgh Co: Allegheny PA 15215- 
Landholding Agency: VA 
Property Number: 979210001 
Status: Unutilized 

Comment: 133 sq. ft., one story brick guard 
house, needs rehab. 

Wisconsin 
Bldg. 2 

V.^ Medical Center 
County Highway E 
Tomah Co: Monroe WI 54660- 
Landholding Agency: VA 
Property Number: 979010055 
Status: Underutilized 
Comment: 18,000 sq. ft.. 3 story masonry, 
needs rehab, possible asbestos, potential 
utilities. 

Bldg. 8 

VA Medical Center 
County Highway E 
Tomah Co: Monroe WI 54660- 
Landholding Agency: VA 
Property Number 979010056 
Status: Underutilized 

Comment: 2,200 sq. ft.. 2 story wood frame, 
possible asbestos, potential utilities, 
structural deficiencies, needs rehab. 

Land (by State) 

Alabama 

VA Medical Center 
VAMC 

Tuskegee Co: Macon AL 36083- 
Landholding Agency: VA 
Property Number 979010053 
Status: Underutilized 
Comment: 40 acres, buffer to VA Medical 
Center, potential utilities, undeveloped. 

Louisiana 

Land—8,27 acres 
VA Medical Center 
2501 Shreveport Highway 
Alexandria Co: Rapides LA 71301- 
Landholding Agency: VA 
Property Number 979010009 
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Status: Unutilized 

Comment: ®.27 acres, heavily wood with 
natural drainage ravine across property, 
most recent use—recreation/buffer area. 

Maryland 

VA Medical Center 
9500 North Point Road 
Fort Howard Co: Baltimore MD 21052- 
Landholding Agency: VA 
Property Number 979010020 
Status: Underutilized 
Comment: Approx. 10 acres, wetland and 
periodically floods, most recent use-dump 
site for leaves. 

Minnesota 

Land around Bldg. 240-249. 253 
VA Medical Center 
Fort Snelling 

St. Paul Co: Hennepin MN 55111- 
Landholding Agency: VA 
Property Number: 979010007 
Status: Unutilized 

Comment: 3.76 acres, potential utilities. 
Pennsylvania 

6.98 acres—Army Rsv Center 

Edgemont Military Reservation 

Delchester-Gradyville Road 

Willistown Township Co: Chester PA 19013- 

Landholding Agency: CSA 

Property Number: 549220004 

Status: Surplus 

Comment: 6.98 acres with dilapidated 
building 

GSA Number 4-GR-PA-632A. 

5.19 acres—Army Rsv Center 

Edgemont Military Reservation 

Delchester-Gradyville Road 

Willistown Township Co: Chester PA 19013- 

Landholding Agency: GSA 

Property Number 549220005 

Status: Surplus 

Comment: 5.19 acres with dilapidated 
building 

GSA Number 4-GR-PA-632B. 

Texas 

Northside Lateral Block 26 
Tract 4. Socorro Grant 
Socorro Co: El Paso TX 79901- 
Location: Approx. 18 miles southeast of El 
Paso. Tx 

Landholding Agency: GSA 
Property Number 549210023 
Status: Surplus 

Comment: 1.04 acre parcel, most recent use— 
alfalfa crop 

GSA Number. 7-I-TX-1025. 

Land 

Olin E. Teague Veterans Center 
1901 South 1st Street 
Temple Co: Bell TX 76504- 
Landholding Agency: VA 
Property Number 979010079 
Status: Underutilized 

Comment: 13 acres, portion formerly landfill, 
portion near flammable materials, railroad 
crosses property, potential utilities. 

VA. Medical Center 
4800 Memorial Drive 
Waco Co: McLennan TX 78711- 
Landholding Agency: VA 
Property Number 970010081 
Status: Underutilized 


Comment: 2.3 acres, leased to Owens-Illinois 
Glass Plant, expiration date 10/31/92, most 
recent use—parking lot. 

West Virginia 

VA Medical Center 
1540 Spring Valley Drive 
Huntington Co: Wayne WV 25704- 
Landholding Agency: VA 
Property Number 979010022 
Status: Unutilized 

Comment: 72 acres, very rough terrain and 
wooded, potential utilities 
Wisconsin 

VA Medical Center 
County Highway E 
Tomah Co: Monroe WI 54660- 
Landholding Agency: VA 
Property Number 979010054 
Status: Underutilized 
Comment: 12.4 acres, serves as buffer 
between center and private property, no 
utilities. 

Suitable/Unavailable Properties 
Buildings (by State) 

California 
Bldg. 116 

VA Medical Center 
Wilshire and Sawtelle Blvds. 

Los Angeles Co: Los Angeles CA 90073- 
Landholding Agency: VA 
Property Number 979110009 
Status: Underutilized 

Comment: 60.309 sq. ft.. 3 story brick frame, 
seismic reinforcement defies., underutil, 
port of bldg, used intermitly., needs rehab, 
poss. asbestos in pipes/floor tiles, site 
access lim. 

Bldg. 263 

VA Medical Center 
Wilshire and Sawtelle Blvds. 

Ix)8 Angeles Co: Los Angeles CA 90073- 
Landholding Agenc: VA 
Property Numl^r 979110010 
Status: Unutilized 

Comment: 1,600 sq. ft.. 1 story wood frame w/ 
stucco exterior, needs rehab, poss. 
asbestos on pipes/floor tiles, site access 
limitations, no operating utilities. 

Minnesota 
Bldg. 15 

VA Medical Center 
Near 5629 Minnehaha Avenue 
Minnepolis Co: Hennepin. MN 55417- 
Landholding Agency: VA 
Property Numt^r 979010025 
Status: Underutilized 
Comment: 15.100 sq. ft., 2 story concrete/ 
brick frame, asbestos present in pipe 
insulation, most recent use—laundry. 

Bldg. 16 

VA Medical Center 
Near 5629 Minnehaha Avenue 
Minneapolis Co: Hennepin MN 55417- 
Landholding Agency: VA 
Property Number 979010026 
Status: Underutilized 

Comment: 8.000 sq. ft.: 3 story concrete/brick, 
asbestos present on pipe insulation, most 
recent use—boiler plant. 

Bldg. 21 

VA Medical Center 

Near 5629 Minnehaha Avenue 


Minneapolis Co: Hennepin MN 55417- 
Landholding Agency: VA 
Property Number 979010027 
Status: Underutilized 

Comment: 3200 sq. ft, 1 story prefab/quonset, 
most recent use—garage for motor vehicles. 
Bldg. 48 

VA Medical Center 
Near 5629 Minnehaha Avenue 
Minneapolis Co: Hennepin MN 55417- 
Landholding Agency: VA 
Property Number 979010028 
Status: Underutilized 

Comment: 2.000 sq. ft. 1 story concrete/block, 
most recent use incinerator/storage. 

Bldg. 64 

VA Medical Center 
Near 5629 Minnehaha Avenue 
Minneapolis Co: Hennepin MN 55417- 
Landholding Agency: VA 
Property Number 979010029 
Status: Unutilized 

Comment: 380 sq. ft.. 1 story prefab, potential 
utilities. 

Bldg. T-10 

Va Medical Center 

Near 5629 Minnehaha Avenue 

Minneapolis Co: Hennepin MN 55417- 

Landholding Agency: VA 

Property Number 979010030 

Status: Unutilized 

Comment: 1.800 sq. ft., 1 story prefab/ 
quonset potential utilities, most recent 
use—storage. 

Bldg. 43 

VA Medical Center 

Minneapolis Co: Hennepin MN 55441-7 
Location: 54th Street and 48th Avenue S. 
Landholding Agency: VA 
Property Number 979010032 
Status: Underutilized 

Comment: 26.000 sq. ft.. 8 story brick/steel 
frame, asbestos present on pipe insulation, 
most recent use—office/storage. 

Bldg. 227 

Va Medical Center 
Fort Snelling 

St. Paul Co: Hennepin MN 55111- 
Landholding Agency: VA 
Property Number 979010033 
Status: Unutilized 

Comment: 850 sq. ft.. 2 story wood frame and 
brick residence, utilities disconnected. 

New York 
Bldg. 5 

V.A. Medical Center 
Redfield Parkway 
Batavia Co: Genesee NY 14020- 
Landholding Agency: VA 
Property Number 979030001 
Status: Underutilized 
Comment: Portion of 16.800 sq. ft.. 3 story, 
brick and masonry bldgs., needs minor 
repairs. 

Bldg. 144. VAECC 
Linden Blvd. and 179th St. 

St. Albans Co: Queens NY 11425- 
Landholding Agency: VA 
Property Number 979210004 
Status: Unutilized 

Comment: 5,215 sq. ft: 2 story wood frame 
residence, needs rehab, potential utilities. 
Bldg. 143. VAECC 
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Lindon BlvcL and 179lh St 
St Albans Co: Queens NY 11425- 
Landholding Agency: VA 
Property Number 979210005 
Status: Unutilized 

Comment* 5.215 sq. ft.. 2 story wood frame 
residence, needs rehab, potential utilities. 
Bldgs. 142/146. VAECC 
Linden BlvcL and 179th St 
St. Albans Co: Queens NY 11425- 
Landholding Agency: VA 
Property Number 979210006 
Status: Unutilized 

Comment: 5,215 sq. ft. 2 story wood frame 
residence with 360 sq. ft. attached garage, 
needs rehab, potential utilities. 

Pennsylvania 

Bldg. 3—VA Medical Center 
University Drive C 
Pittsburgh Co: Allegheny PA 15240- 
Landholding Agency: VA 
Property Number 979210002 
Status: Unutilized 

Comment: Approx. 2,765 sq. ft., two story 
brick residence, needs renab. 

Wyoming 
Bldg. 13 

Medical Center 

N.W, of town at the end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Numl^r 979110001 
Status: Unutilized 

Comment: 3.613 sq. ft.. 3 story wood frame 
masonry veneered, potential utilities, 
possible asbestos, needs rehab. 

Bldg. 79 
Medical Center 

N.W. of town at the end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Numbw 979110003 
Status: Unutilized 

Comment: 45 sq. fU 1 story brick and tile 
frame, limited utilities, most recent use-^ 
reservoir house, use for storage purposes. 

Land (by State) 

California 

Land 

VA Medical Center 

Wilshire and Sawtelle Boulevards 

Los Angeles Co; Los Angeles CA 90075- 

Landholding Agency: VA 

Property Number 979010077 

Status: Underutilized 

Comment: Approx. 30 acres of 80 acre tract 7 
acre portion contaminated, portions may 
be environmentally protect^ 

Illinois 

VA Medical Center 
3001 Green Bay Road 
North Chicago Co: Lake IL 60064- 
Landholding Agency: VA 
Property Number 979010082 
Status: Underutilized 

Comment: 2.5 acres, ciurently being used as a 
construction staging area for the next 6-B 
years, potential utilities. 

Michigan 

VA Medical Center 

5500 Armstrong Road 

Battle Creek Co: Calhoun MI 49018- 


Landholding Agency: VA 
Property Number 979010015 
Status: Underutilized 

Comment: 20 acres, used as exercise trails 
and storage areas, potential utilities. 

Minnesota 

Bldg. 43 Land Site 
VA Medical Center 
54lh Street & 48th Avenue South 
Minneapolis Co: Hennepin MN 55417- 
Landhoiding Agency: VA 
Property Number 97901000S 
Status: Underutilized 
Comment 8 9 acres, most recent use— 
parking, potential utilities. 

Bldg. 227-229 Land 
VA Medical Center 
Fort Snelling 

St Paul Co: Hennepin MN 55111- 
Landholding Agency: VA 
Property Numt^r 979010006 
Status: Underutilized 
Comment 2.0 acres potential utilities. 

buildings occupied, residence/garage. 

VA Medical Center 
Near 5629 Minnehaha Avenue 
Minneapolis Co: Hennepin MN 55417- 
Location: Land (Site of Building 15.16. 21. 4a 
64. TIO) 

Landholding Agency: VA 
Property Number 979010024 
Status: Underutilized 
Comment: 12.1 acres, most recent use— 
parking, potential utilities. 

Land—12 acres 
VAMC 

Near 5629 Minnehaha Avenue 
Minneapolis Co: Hennepin MN 55417- 
Landholding Agency: VA 
Property Number 979010031 
Status: Unutilized 

Comment 12 acres, possible asbestos, leased 
to Department of Natural Resources as a 
park walking trail 

New York 

VA Medical Center 
Fort Hill Avenue 

Canandaigua Co: Ontario NY 14424- 
Landholding Agency: VA 
Property Number 979010017 
Status: Underutilized 

Comment: 27.5 acres, used for school ballfield 
and parking, existing utilities easements, 
portion leased. 

Pennsylvania 

VA Medical Center 
New Castle Road 
Butler Co: Butler PA 16001- 
Landholding Agency: VA 
Property Number 979010016 
Status: Underutilized 
Comment: Approx. 9.29 acres, used for 
patient recreation, potential utilities. 

Land No. 645 
VA. Medical Center 
Highland Drive 

Pittsburgh Co: Allegheny PA 15206- 
Location: Between Campania and Wiltsie 
Streets. 

Landholding Agency: VA 
Property Number 979010080 
Status: Unutilized 


Comment: 52.42 acres, heavily wooded, 
property includes dump area and numerous 
site storm drain outfalls. 

Unsuitable Properties 
Building (by State) 

Michigan 

Bldg. 402. U.S. Air Station 
Traverse City Co: Grand Traverse MI 49664- 
3586 

Landholding Agency: DOT 
Property Number 879220001 
Status; Unutilized 
Reason: Other 

Comment: Extensive deterioration. 

North Carolina 
Bldg. 9 

VA Medical Center 

1100 Tunnel Road 

Asheville Co: Buncombe NC 28805- 

Landholding Agency: VA 

Property Number 979010008 

Status: Underutilized 

Reason: Other 

Comment: Friable asbestos. 

Tennessee 

Bldg. 60. VAMC Mountain Home 
lohnson Co: Washington TN 37604- 
Landholding Agency: VA 
Property Number 97922000S 
Status: Unutilized 
Reason: Other 

Comment: Extensive deterioration. 

Texas 
Bldg. 24 

Olin E. Teague Veterans Center 
1901 South Ist Street 
Temple Co: Bell TX 76504- 
Landholding Agency: VA 
Property Number 979010050 
Status: Unutilized 
Reason: Other 
Comment: Friable asbestos. 

Bldg. 25 

Olin E. Teague Veterans Center 
1901 South 1st Street 
Temple Co: Bell TX 76504- 
Landholding Agency: VA 
Property Number 979010051 
Status: Unutilized 
Reason: Other 
Comment Friable asbestos. 

Bldg. 28 

Olin E. Teague Veterans Center 
1901 South 1st Street 
Temple Co: Bell TX 76504- 
Landholding Agency: VA 
Property Number 97W10052 
Status: Unutilized 
Reason: Other 
Comment Friable asbestos. 

Wyoming 

Bldg. 95 
Medical Center 

N.W. of lo%vn at the end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Number 979110004 
Status: Unutilized 
Reason: Other 

Comment: Sewage digester for disposal plant. 
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Bldg. 96 
Medical Center 

N.W. of town at end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Numl^r 079110005 
Status: Unutilized 
Reason: Other 

Comment: Pump house for sewage disposal 
plant. 

Structure 09 
Medical Center 

N.W. of town at the end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Numl^r: 979110006 
Status: Unutilized 
Reason: Other 

Comment: Mechanical screen for sewage 
disposal plant. 

Structure 100 
Medical Center 

N.W. of town at the end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Number. 979110007 
Status: Unutilized 
Reason: Other 

Comment: Dosing tank for sewage disposal 
plant. 

Structure 101 
Medical Center 

N.W. of town at the end of Fort Road 
Sheridan Co: Sheridan WY 82801- 
Landholding Agency: VA 
Property Number 679110008 
Status: Unutilized 
Reason: Other 

Comment: Chlorination chamber for sewage 
disposal plant. 

Land (by State) 

California 

DVA Medical Center 

4951 Arroyo Road 

Livermore Co: Alameda CA 94550- 

Landholding Agency: VA 

Property Number. 970010023 

Status: Unutilized 

Reason: Other 

Comment: 750.000 gallon water reservoir. 
Louisiana 

Land—3.4 acres 
VA Medical Center 
2501 Shreveport Highway 
Alexandria Co: Rapides LA 71301- 
Landholding Agency: VA 
Property Number 979010010 
Status: Unutilized 

Reason: Within 2,000 ft of flammable or 
explosive material. 

Minnesota 

VAMC 

VA Medical Center 
4801 8th Street No. 

St. Cloud Co: Stems MN 56303- 
Landholding Agency: VA 
Property Number 979010049 
Status: Underutilized 
Reason: Within 2,000 ft of flammable or 
explosive material. 

New York 
Tract 1 


VA Medical Center 
Bath Co: Steuben NY 14810- 
Location: Exit 38 off New York State Route 
17. 

Landholding Agency: VA 
Property Number 979010011 
Status: Unutilized 
Reason: Secured Area. 

Tract 2 

VA Medical Center 
Bath Co: Steuben NY 14810- 
Location: Exit 38 off New York State Route 
17. 

Landholding Agency: VA 
Property Number 979010012 
Status: Underutilized 
Reason: Secured Area. 

Tract 3 

VA Medical Center 
Bath Co: Steuben NY 14810- 
Location: Exit 38 off New York State Route 
17. 

Landholding Agency: VA 
Property Number 979010013 
Status: Underutilized 
Reason: Secured Area. 

Tract 4 

VA Medical Center 
Bath Co: Steuben NY 14810- 
Location: Exit 38 off New York State Route 
17. 

Landholding Agency; VA 
Property Number 979010014 
Status: Unutilized 
Reason: Secured Area. 

North Dakota 

VAM A ROC—Land—6.1 acres 
2101 Elm Street. N. 

Fargo Co: Cass ND 58102- 
Landholding Agency: VA 
Property Number 979010018 
Status: Underutilized 
Reason: Floodway. 

VAM & ROC—Land—8.9 acres 
2101 Elm Street. N. 

Fargo Co: Cass ND 58102- 
Landholding Agency: VA 
Property Number 979010019 
Status: Underutilized 
Reason: Floodway. 

Virginia 

(P) Defense General Supply Ctr. 

Falling Creek Reservoir 

Richmond Co: Chesterfield VA 23297-5000 

Landholding Agency: GSA 

Property Number 549220009 

Status: Excess 

Reason: Floodway 

GSA Number 4-D-VA-565-C 

|FR Doc. 92-13711 Filed 8-11-92; 8:45 am) 
BILUNO COOC 4Z10-29-M 


Office of the Inspector General 

[Docket Na N-92-3452; FR-3260-N-01] 

Privacy Act of 1974; Proposed 
Amendment to a System of Records 
and New Systems of Records 

AGENCY: Office of Inspector General, 
HUD. 


ACTION: Notification of a proposed 
amendment to an existing system of 
records and notice of three new systems 
of records. 


summary: Pursuant to the provisions of 
the Privacy Act of 1974 (5 U.S.C. 552a), 
the Office of Inspector General is giving 
notice that it proposes to: (1) Amend an 
existing system of records entitled 
''Investigation Files," which was last 
published on March 20,1984 (49 FR 
10373): and (2) establish three new 
systems of records entitled "Hotline 
Complaint Files of the Office of 
Inspector General," "Name Indices 
System of the Office of Inspector 
General," and "Independent Auditor 
Monitoring Files of the Office of 
Inspector General." 

DATES: Effective Date: This proposal 
shall become effective without further 
notice on July 13,1992, unless comments 
are received on or before that dale 
which would result in a contrary 
determination. Comment Due Date: July 
13,1992. 

ADDRESSES: Interested persons are 
invited to submit comments regarding 
this rule to the Rules Docket Clerk, 
Office of General Counsel, room 10276, 
Department of Housing and Urban 
Development, 451 Seventh Street, SW., 
Washington, DC 20410-0500. 
Communications should refer to the 
above docket number and title. An 
original and four copies of comments 
should be submitted. Facsimile (FAX) 
comments are not acceptable. A copy of 
each communication submitted will be 
available for public inspection and 
copying between 7:30 a.m. and 5:30 p.m. 
weekdays at the above address. 

FOR FURTHER INFORMATION CONTACT: 

For Privacy Act: Jeanette Smith, 
Departmental Privacy Act Officer, 
Telephone Number (202) 708-2374. For 
Program: Philip A. Kesaris, Deputy 
Assistant General Counsel, Inspector 
General and Administrative Proceedings 
Division, Office of General Counsel, 
Telephone Number (202) 708-2350. 
(These are not toll free numbers.) 

SUPPLEMENTARY INFORMATION: The 

Inspector General has determined that 
the existing "Investigation Files" system 
notice is in need of updating and 
revision to more accurately reflect 
current OIG practices regarding the 
maintenance of law enforcement 
investigative information. The system 
notice is being amended to change the 
name of the system to "Investigative 
Files of the Office of Inspector General." 
which more precisely reflects its 
coverage and distinguishes it from other 
OIG systems of records. 
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The categories of Individuals covered 
by the system are intended to identify 
only those individuals about whom 
records are currently indexed and 
retrieved—l.e.. Investigative subjects, 
complainants, and certain key 
witnesses. Information about HUD 
investigators is not indexed and 
retrieved by their names; thus, they are 
no longer a category of individuals 
covered by this system. In addition, the 
new system notice contains only those 
routine uses that are currently used by 
the OIG. Some of these are new routine 
uses. Other routine uses, such as the 
Department-wide routine uses that were 
incorporated by reference into the 
previous ''Investigation Files" system 
notice, are no longer needed and have 
been deleted. Finally, the exemption 
portion of the system notice has been 
revised to more precisely state the scope 
of the applicable exemptions. 

The Inspector General has also 
undertaken an internal review of its 
compliance with the Privacy Act and 
has determined that three additional 
systems of records notices are necessary 
in order to account for information 
maintained about individuals that is not 
included within its investigative files 
system of records. These new OIG 
systems of records are entitled "Hotline 
Complaint Files of the Office of 
Inspector General." "Name Indices 
System of the Office of Inspector 
General." and "Independent Auditor 
Monitoring Files of the Office of 
Inspector General." 

The OIG's four systems of records 
notices are printed below. A report of 
the Inspector General's intention to 
amend the "Investigation Files" system 
notice, and to establish the three other 
systems, has been submitted to the 
Committee on Government Operations 
of the House of Representatives, the 
Committee on Governmental Affairs of 
the Senate, and the Office of 
Management and Budget ("OMB") 
pursuant to paragraph 4b of Appendix I 
to OMB Circular No. A-130, "Federal 
Agency Responsibilities for Maintaining 
Records About Individuals." dated 
December 12,1955 (50 FR 52730, 
December 24.1985). 

Dated: June 5.1992. 

John |. Connors, 

Deputy Inspector General. 

HUD/OIG-1 

SYSTEM HAME: 

Investigative Files of the Office of 
Inspector General. 

SYSTEM location: 

Headquarters. 


CATEGORIES OF INDIVIDUALS COVERED BY TNf 

system: 

Individuals covered consist of: (1) 
HUD program participants and HUD 
employees who are subjects of OIG 
inquiries or investigations; and (2) 
complainants and key witnesses where 
necessary for future retrieval. 

categories of RECORDS IN THE SYSTEM: 

Records consist of investigatory 
material compiled for law enforcement 
purposes, and include initial complaints 
filed against subjects or other 
information relating to potential 
violations of law. reports of 
investigation, findings of HUD officials, 
and recommendations and dispositions 
to be made. 

AUTHORITY FOR MAINTENANCE OF THE 

system: 

The Inspector General Act of 1975, 5 
U.S.C App.. authorizes the Inspector 
General to conduct, supervise and 
coordinate investigations relating to the 
programs and operations of HUD. 

ROUTINE USES OF RECORDS MAINTAINED IN 
THE SYSTEM, INCLUDING CATEGORIES OF 
USERS AND THE PURPOSES OF SUCH USES: 

1. In the event that records indicate a 
violation or potential violation of law, 
whether criminal, civil or regulatory in 
nature, the relevant records may be 
disclosed to the appropriate federal 
state or local agency charged %vith the 
responsibility for investigating or 
prosecuting such violation or enforcing 
or implementing such statute, rule or 
regulation. 

2. Records may be disclosed to a 
congressional office in response to an 
Inquiry from that congressional office 
made at the request of the individual 
who is the subject of the records. 

3. Records may be disclosed to HUD 
contractors. Public Housing Authorities 
or management agents of HUD-assisted 
housing projects, in order to assist such 
entities in taking action to recover 
money or property, where such recovery 
serves to promote the integrity of the 
programs or operations of HUD. 

4. Records may be disclosed during 
the course of an administrative 
proceeding where HUD is a party to the 
litigation and the disclosure is relevant 
and reasonably necessary to adjudicate 
the matter. 

5. Records may be disclosed to any 
scurce, either private or governmental 
to the extent necessary to elicit 
information relevant to an OIG 
investigation. 


POUCtES AND PRACTICES FOR STORING, 
RETRIEVING, ACCESSING, RETAININO, ANO 
DISPOSING OF RECORDS IN THE SYSTEM: 

storage: 

Records are stored manually in file 
jackets and electronically in office 
automation equipment 

RETRIEV ABILITY: 

Records may be retrieved by manual 
or computer search of indices containing 
the name of the individual to whom the 
record pertains. 

SAFEGUARDS: 

Records are maintained in locked file 
cabinets or in metal file cabinets in 
secured rooms or premises with access 
limited to those persons whose official 
duties require access. Computer 
terminals are secured in controlled 
areas which are locked when 
unoccupied. Access to automated 
records is limited to authorized 
personnel who must use a password 
system to gain access. 

RETENTION ANO DISPOSAL: 

Retention and disposal is in 
accordance with General Records 
Schedule 22 (Inspector General 
Records), published by the National 
Archives and Records Administration. 

SYSTEM MANA0ER(8) AND ADDRESS: 

Assistant Inspector General Office of 
Management and Policy. Office of the 
Inspector General Department of 
Housing and Urban Development, 451 
Seventh Street SW.. Washington. DC 
20410. 

NOTIFICATION PROCEDURE: 

Records are generally exempt from 
Privacy Act access. However, the 
System Manager ivill give consideration 
to a request from an individual for 
notification of whether the system 
contains records pertaining to that 
individual 

RECORD ACCESS PROCEDURES: 

Records are generally exempt &om 
Privacy Act access. However, the 
System Manager will give consideration 
to a request from an individual for 
access to records pertaining to that 
individual The procedures for 
requesting access to records appear in 
24 CFR parts 16 and 2003. 

CONTESTING RECORD PROCEDURES: 

Records are generally exempt from 
Privacy Act amendment or correction. 
However, the System Manager will give 
consideration to a request from an 
individual for amendment or correction 
of records pertaining to that individual 
The procedures for requesting 
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amendment or correction of records 
appear in 24 CFR part 16. 

RECOm> SOURCE CATEGORIES: 

The OIG collects Information from a 
wide variety of sources, including from 
HUD, law enforcement agencies, 
program participants, subject 
individuals, complainants, witnesses 
and other nongovernmental sources. 

EXEMRTIOMS FROM CERTAIN PROVISIONS OF 

TMi act: 

This system of records, to the extent 
that it consists of information compiled 
for the purpose of criminal 
investigations, has been exempted from 
the requirements of subsections (c)(3), 
(d)(1), (d)(2). (e)(1), (e)(2) and (e)(3) of 
the Privacy Act pursuant to 5 U.S.C. 
552a(j)(2). In addition, this system of 
records, to the extent that it consists of 
other investigatory material compiled 
for law enforcement purposes, has been 
exempted from the requirements of 
subsections (c)(3), (d)(1). (d)(2) and (e)(1) 
of the Privacy Act pursuant to 5 U.S.C. 
552a(k)(2). Finally, this system of 
records, to the extent that it consists of 
investigatory material compiled for the 
purpose of determining suitability, 
eligibility, or qualifications for Federal 
civilian employment or Federal 
contracts, the release of which would 
reveal the identity of a source who 
furnished information to the 
Government under an express promise 
that the identity of the source would be 
held in confidence, has been exempted 
from the requirements of subsection 

(d) (1) of the Privacy Act pursuant to 5 
U.S.C 552a(k)(5). Rules have been 
promulgated in accordance with the 
requirements of 5 U.S.C 553(b), (c) and 

(e) and have been published in the 
Federal Register. 

HUD/OtQ-2 

SYSTEM NAME: 

Hotline Complaint Files of the Office 
of Inspector General. 

SYSTEM location: 

Headquarters 

CATEGORIES OF INOIVIDOALS COVERED BY THE 

system: 

Individuals covered consist of: (1) 

HUD program participants and HUD 
employees who are subjects of hotline 
complaints alleging possible violations 
of law, rules or regulations, 
mismanagement, gross waste of funds, 
abuse of authority or a substantial and 
specific danger to the public health and 
safety; and (2) HUD employees and 
members of the general public who are 
complainants. 


CATEOORtES OF RECOROt IN THE SYSTEM: 

Records consist of all forms and 
documentation generated by the 
complaint, including recommended and 
final disposition of the matter. 

AUTHORITV FOR MAINTENANCE OF THE 

system: 

The Inspector General Act of 1978, 5 
U.S.C App., authorizes the Inspector 
General to conduct, supervise and 
coordinate activities that promote 
economy and efHciency in the programs 
and operations of HUD. and to receive 
and investigate complaints concerning 
possible violations of law, rules, or 
regulations, or mismanagement, gross 
waste of funds, abuse of authority or a 
substantial and specific danger to the 
public health or safety. 

ROUTINE USES OF RECORDS MAINTAINED IN 
THE SYSTEM, INCLUOINQ CATEGORIES OF 
USERS AND THE PURPOSES OF SUCH USES: 

1. In the event that records indicate a 
violation or potential violation of law, 
whether criminal, civil or regulatory in 
nature, the relevant records may be 
disclosed to the appropriate federal, 
state or local agency charged with the 
responsibility for investigating or 
prosecuting such violation or enforcing 
or implementing such statute, rule or 
regulation. 

2. Records may be disclosed to a 
congressional office in response to an 
inquiry from that congressional office 
made at the request of the individual 
who is the subject of the records. 

3. Records may be disclosed to HUD 
contractors. Public Housing Authorities 
or management agents of HUD-assisted 
housing projects, in order to assist such 
entities in tcJdng action to recover 
money or property, where such recovery 
serves to promote the integrity of the 
programs or operations of HUD, 

4. Records may be disclosed during 
the course of an administrative 
proceeding where HUD is a party to the 
litigation and the disclosure is relevant 
and reasonably necessary to adjudicate 
the matter. 

5. Records may be disclosed to any 
source, either private or governmental, 
to the extent necessary to elicit 
information relevant to an OIG hotline 
complaint 

POUaES AND PRACTICES FOR STORING, 
RETRIEVING, ACCESSING, RETAINING, AND 
DtSPOSINQ OF RECORDS IN THE SYSTEM: 

STORAGE: 

Records are stored manually in file 
jackets and electronically in office 
automation equipment 


RETRieVABtLITY: 

Records may be retrieved by manual 
or computer search of indices containing 
the name of the individual to whom the 
record pertains. 

SAFEGUARDS: 

Records are maintained in locked file 
cabinets or in metal file cabinets in 
secured rooms or premises with access 
limited to those persons whose official 
duties require access. Computer 
terminals are secured in controlled 
areas which are locked when 
unoccupied Access to automated 
records is limited to authorized 
personnel who must use a password 
system to gain access. 

RETENTION AND DISPOSAL: 

Retention and disposal is in 
accordance with General Records 
Schedule 22 (Inspector General 
Records), published by the National 
Archives and Records Administration. 

SYSTEM MANAO£R(S) AND ADDRESS: 

Assistant Inspector General. Office of 
Management and Pollc>^ Office of the 
Inspector General. Department of 
Housing and Urban Development. 451 
Seventh Street. SW., Washington. DC 
20410. 

N0T1RCAT10N PROCEDURE: 

Records are generally exempt from 
Privacy Act access. However, the 
System Manager will give consideration 
to a request from an individual for 
notification of whether the system 
contains records pertaining to that 
individual. 

RECORD ACCESS PROCEDURES: 

Records are generally exempt from 
Privacy Act access. However, the 
System Manager will give consideration 
to a request from an individual for 
access to records pertaining to that 
individual. The procedures for 
requesting access to records appear in 
24 CFR parts 10 and 2003. 

CONTESTING RECORD PROCEDURES: 

Records are generally exempt from 
Privacy Act amendment or correction. 
However, the System Manager will give 
consideration to a request from an 
individual for amendment or correction 
of records pertaining to that individual. 
The procedures for requesting 
amendment or correction of records 
appear in 24 CFR part 16. 

RECORD SOURCE CATEGORIES: 

The OIG collects information from a 
wide variety of sources. Including from 
HUD, the General Accounting Office, 
other federal agencies, program 
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participants, subject individuals, 
complainants, witnesses and other 
nongovernmental sources. 

EXEMPTIONS FROM CERTAIN PROVISIONS OF 
THE act: 

This system of records, to the extent 
that it consists of information compiled 
for the purpose of criminal 
investigations, has been exempted fiom 
the requirements of subsections (c)(3]. 
(d)(1). (d)(2). (e)(1). (e)(2) and (e)(3) of 
the Privacy Act pursuant to 5 U.S.C. 
552a(j)(2). In addition, this system of 
records, to the extent that it consists of 
other investigatory material compiled 
for law enforcement purposes, has been 
exempted from the requirements of 
subsections (c)(3). (d)(1), (d)(2) and (e)(1) 
of the Privacy Act pursuant to 5 U.S.C. 
552a(k)(2). Finally, this system of 
records, to the extent that it consists of 
investigatory material compiled for the 
purpose of determining suitability, 
eligibility, or qualifications for Federal 
civilian employment or Federal 
contracts, the release of which would 
reveal the identity of a source who 
furnished information to the 
Government under an express promise 
that the identity of the source would be 
held in confidence, has been exempted 
from the requirements of subsection 

(d) (1) of the Privacy Act pursuant to 5 
U.S.C. 552a(k)(5). Rules have been 
promulgated in accordance with the 
requirements of 5 U.S.C. 553(b). (c) and 

(e) and have been published in the 
Federal Register. 

HUD/OIG-3 

SYSTEM NAME: 

Name Indices System of the Office of 
Inspector General. 

SYSTEM location: 

Headquarters. 

CATEGORIES OF INDIVIDUALS COVERED BY THE 
SYSTEM: 

Individuals covered consist of HUD 
program participants and HUD 
employees who have had some 
significant association with an OIG 
investigation, audit report, or hotline 
complaint. 

CATEGORIES OF RECORDS IN THE SYSTEM: 

Records are contained in a 
computerized central reference system 
and can consist of one or more of the 
following items: Individual's name: alias 
or associated name; period covered by 
the audit; date of birth; report date; city 
and state where the individual is 
located: social security number or 
employer identification number, and the 
date the case was closed. This 
information is cross-referenced to an 


underlying OIG investigation, audit 
report, hotline complaint file number, or 
a departmental suspension/debarment 
or Mortgagee Review Board action. 

AUTHORITV FOR MAINTENANCE OF THE 

system: 

The Inspector General Act of 1978, 5 
U.S.C. App.. authorizes the Inspector 
General to conduct supervise and 
coordinate audits and investigations 
related to the programs and operations 
of HUD. to engage in other activities 
that promote economy and efficiency in 
the programs and operations of HUD. 
and to receive and investigate 
complaints concerning possible 
violations of law, rules. oV regulations, 
or mismanagement, gross waste of 
funds, abuse of authority or a 
substantial and specific danger to the 
public health or safety. 

ROUTINE USES OF RECORDS MAINTAINED IN 
THE SYSTEM, INCLUDING CATEGORIES OF 
USERS AND THE PURPOSES OF SUCH USES: 

None. Records in this system are only 
disclosed to officers and employees of 
HUD who have a need for such records 
in the performance of their official 
duties. However, records contained in 
other OIG systems of records may be 
disclosed pursuant to the routine uses 
that are applicable to those systems. 

POLICIES AND PRACTICES FOR STORING, 
RETRIEVING, ACCESSING, RETAINING, AND 
DISPOSING OF RECORDS IN THE SYSTEM: 

storage: 

Records are stored electronically in 
office automation equipment, and on 
Microfiche. 

retrievabiuty: 

Records may be retrieved through 
computer search by the name of the 
individual to whom the record pertains. 

safeguards: 

Computer terminals are secured in 
controlled areas which are locked when 
unoccupied. Access to records is limited 
to authorized personnel who must use a 
password system to gain access. 

RETENTION AND DISPOSAL: 

Retention and disposal is in 
accordance with Records Disposition 
Schedule 3 (Administrative Records), 
Item No. 84, Appendix 3. HUD 
Handbook 2225.3 Rev-1. 

SYSTEM MANAOER<S) AND ADDRESS: 

Assistant Inspector General. Office of 
Management and Policy. Office of the 
Inspector General. Department of 
Housing and Urban Development, 451 
Seventh Street, SW., Washington. DC 
20410. 


NOTIFICATION PROCEDURE: 

Records are generally exempt from 
Privacy Act access. However, the 
System Manager will give consideration 
to a request from an individual for 
notification of whether the system 
contains records pertaining to that 
individual. 

RECORD ACCESS PROCEDURES: 

Records are generally exempt from 
Privacy Act access. However, the 
System Manager will give consideration 
to a request from an individual for 
access to records pertaining to that 
individual. The procedures for 
re quest ing access to records appear in 
24 CFR parts 10 and 2003. 

CONTESTING RECORD PROCEDURES: 

Records are generally exempt from 
Privacy Act amendment or correction. 
However, the System Manager will give 
consideration to a request from an 
individual for amendment or correction 
of records pertaining to that individual. 
The procedures for requesting 
amendment or correction of records 
appear in 24 CFR part 16. 

RECORD SOURCE CATEGORIES: 

The OIG collects information from a 
wide variety of sources, including from 
HUD. the General Accounting Office, 
other federal agencies, program 
participants, subject in^viduals, 
complainants, witnesses and other 
nongovernmental sources. 

EXEMPTIONS FROM CERTAIN PROVISIONS OF 
THE ACT: 

This system of records, to the extent 
that it consists of information compiled 
for the purpose of criminal 
investigations, has been exempted from 
the requirements of subsections (c)(3). 
(d)(1). (d)(2). (e)(1). (e)(2) and (e)(3) of 
the Wvacy Act pursuant to 5 U.S.C. 
552a(j)(2). In addition, this system of 
records, to the extent that it consists of 
other investigatory material compiled 
for law enforcement purposes, has been 
exempted from the requirements of 
subsections (c)(3). (d)(1). (d)(2) and (e)(1) 
of the Privacy Act pursuant to 5 U.S.C. 
552a(k)(2). Finally, this system of 
recoils, to the extent that it consists of 
investigatory material compiled for the 
purpose of determining suitability, 
eligibility, or qualifications for Federal 
civilian employment or Federal 
contracts, the release of which would 
reveal the identity of a source who 
furnished information to the 
Government under an express promise 
that the identity of the source would be 
held in confidence, has been exempted 
from the requirements of subsection 
(d)(1) of the Privacy Act pursuant to 5 
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U.S.C 552a(k)(5). Rules have been 
promulgated in accordance with the 
requirements of 5 U.S.C. 553(b), (c) and 
(e) and have been published in the 
Floral Register. 

HUD/OtQ-4 

SYSTEM NAME: 

Independent Auditor Monitoring Files 
of the Office of Inspector General. 

SYSTEM location: 

Cherry Hill, New Jersey. 

CATEQOIlieS OF INDfVIOUALS COVERED BY TMS 

system: 

Individuals covered are non-federal 
independent auditors who have 
conducted audits of recipients of 
Federal funds received under HUD’s 
programs. An independent auditor is: (a) 
A licensed certified public accountant or 
a person working for a licensed certified 
public accounting firm, or (b) a public 
accountant licensed on or before 
December 31,1970, or a person working 
for a public accounting firm licensed on 
or before December 31,1970. 

categories of records in the system: 

Records consist of materials 
generated in connection with quality 
control reviews of the working papers of 
independent auditors, including 
standardized checklists for evaluating 
an independent auditor's work 
performance. 

authoritv for maintenance of the 
system: 

The Inspector General Act of 1978, 5 
U.S,C App., requires the Inspector 
General to assure that any work 
performed by non-federal auditors 
complies with the auditing standards 
established by the Comptroller General 
of the United States for audits of federal 
establishments, organizations, programs, 
activities and functions. 

routine uses of records maintained in 

THE SYSTEM, INCUIOINQ CATEGORIES OF 
USERS AND THE PURPOSES OF SUCH uses: 

1. In the event that records indicate a 
violation or potential violation of law, 
whether criminaL civil or regulatory in 
nature, the relevant records may be 
disclosed to the appropriate federal, 
state or local agency charged with the 
responsibility for investigating or 
prosecuting such violation or enforcing 
or implementing such statute, rule or 
regulation. 

2. In the event that records indicate 
pervasively unreliable or seriously 
deficient work by an independent 
auditor, the relevant records may be 
disclosed to an appropriate State board 
of accountancy for possible 
administrative or disciplinary sanctions 


such as license revocation. These 
referrals will be made only after the 
independent auditor has been notified 
that the OIG is contemplating disclosure 
of its findings to an appropriate state 
board of accountancy, and the 
independent accountant has been 
provided with an opportunity to respond 
in writing to the OIG's findings. 

3. In the event that records indicate 
pervasively unreliable or seriously 
deficient work by an independent 
auditor, the relevant recoils may be 
disclosed to an auditee who is a HUD 
program participant, such as a Public 
Housing Authority, in order to assist 
such auditee in evaluating its 
contractual relationship with the 
independent auditor. These referrals 
will be made only after the independent 
auditor has been notified that the OIG is 
contemplating disclosure of its findings 
to the auditee, and the independent 
accountant has been provided with an 
opportunity to respond in writing to the 
OIG's findings. 

4. Records may be disclosed to a 
congressional office in response to an 
inquiry from that congressional office 
made at the request of the individual 
who is the subject of the records. 

5. Records may be disclosed during 
the course of an administrative 
proceeding where HUD is a party to the 
litigation and the disclosure is relevant 
and reasonably necessary to adjudicate 
the matter. 

POUaES and PRACTICES FOR STORING, 
RETRIEVINQ, ACCESSING, RETAINING, AND 
DISPOSING OF RECORDS IN THE SYSTEM: 

storage: 

Records are stored manually in file 
jackets and electronically in office 
automation equipment. 

retrievabiuty: 

Records may be retrieved by manual 
or computer search of indices containing 
the name of the individual to whom the 
record pertains. 

SAFEGUARDS: 

Records are maintained in locked file 
cabinets or in metal file cabinets in 
secured rooms or premises with access 
limited to those persons whose ofiicial 
duties require access. Computer 
terminals are secured in controlled 
areas which are locked when 
unoccupied. Access to automated 
records is limited to authorized 
personnel who must use a password 
system to gain access. 

RETENTION AND DtSPOSAL: 

Retention and disposal is in 
accordance with General Records 
Schedule 22 (Inspector General 


Records), published by the National 
Archives and Records Administration. 

SYSTEM MANAOER(8) AND ADDRESSES: 

Assistant Inspector General, Office of 
Management and Policy, Office of the 
Inspector General, Department of 
Housing and Urban Development, 451 
Seventh Street, SW., Washington, DC 
20410. 

notification procedure: 

The System Manager will accept 
inquiries from an individual seeking 
notification of whether the system 
contains records pertaining to that 
individual 

record access PROCEDURES: 

The procedures for requesting access 
to records appear in 24 CFR parts 10 and 
2003. 

CONTESTINQ RECORD PROCEDURES: 

The procedures for requesting 
amendment or correction of records 
appear in 24 CFR part 16. 

RECORD SOURCE CATEGORIES: 

The OIG collects information from the 
subject independent auditor, HUD, 
auditees, program participants, 
complainants and other 
nongovernmental sources. 

EXEMPTIONS FROM CERTAIN PROVISIONS OF 
THE ACT: 

None. 

(FR Doc. 92-13800 Filed 6-11-02; 8:45 am| 
BltUNQ CODE 42tO-0Mi 


DEPARTMENT OF THE INTERIOR 

Bureau of Land Management 

[CA-06(M>2<413<M)9] 

Proposed Amendment to the Mining 
Plan of Operation for Open Pit Mining, 
Baltic Mine, Kem Countyt CA; 
Correction 

agency: Bureau of Land Management, 
Interior. 

ACTION: Notice of Availability of Draft 
Baltic Mine Plan of Operation 
Environmental Impact Statement: 
Correction. 


SUMMARY: In notice document 92-11978 
beginning on page 22620 in the issue of 
Friday. May 29.1992, make the following 
corrections: 

On page 22820. in the third column, 
final paragraph, the date for the public 
meeting to be held In Johannesburg. 
California, is given as June 30.1992, at 7 
p.m. lliat date Is incorrect. The correct 
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date for the public meeting is Monday. 
June 29.1992 at 7 p.m. 

Lee Delaney, 

Area Manager, 

(FR Doc. 92-13833 Filed 8-11-92; 8:45 am] 
BILUNG COOC 43fO-40-M 


(NV-930-92-4212-13; N-53583] 

Realty Actions, Sales, Leases, etcj 
Nevada 

June 4.1992. 

AGENCY: Bureau of Land Management. 
Interior. 

ACTION: Notice; Issurance of Land 
Exchange Conveyance Document. 
Nevada. 

summary: This notice identiHes Federal 
and non-Federal lands involved in a 
recently completed exchange 
transaction. With the exception of oil 
and gas. the mineral estate in the 
Federal lands was conveyed with the 
surface estate. As to the non-Federal 
lands, the United States acquired only 
those minerals owned by the proponent. 
EFFECTIVE DATE: July 13.1992. 

FOR FURTHER INFORMATION CONTACT. 
Mary Clark. Nevada State Office. 

Bureau of Land Management. P.O. Box 
12000. Reno. NV 89520. (702) 785-6530. 
SUPPLEMENTARY INFORMATION: On 
March 19.1992. the United States issued 
Patent No. 27-92-0013 to Tropicana 
Durango Ltd. I. a Limited Partnership, 
for the following described land 
pursuant to section 206 of the Act of 
October 31,1976 (43 U.S.C 1716): 

Mount Diablo Meridian. Nevada 
T. 21 S.. R. 60 E.. 

Sec. 20. EViNEViSEV^SWV^. E‘4SWV4N 
EVaSEV 4. E¥tE¥tNyJV4SEV4. 
swy4Nwy4SEy4. wMiNwy4Swy4SEy4; 
Sec. 29. SEy4NWy4NEy4. EyfSE>AS 
wy4NEy4. EV4SwyiSEy4NEy4. 
W*4SEy4SEV4NEy4. EViNWy4NEy4SEy4. 
The area described contains 65 acres in 
Clark County. Nevada. 

In exchange for those lands, the 
United States acquired the following 
described land from the above-named 
party: 

Mount Diablo Meridian. Nevada 

T. 21 S.. R. 59 E.. 

Sec. 6, Parcel C. 

^*^c^l^s^yfswy4. swyi.SEy4; 

Sec. 32, SEViNEV^; 

Sec. 33. wyiNwyiNEy4. NEy4Nwy4. 
wviNwy4. 

The area described contains 299 acres in 
Clark County. Nevada. Title to the non- 
Federal land was accepted on March 19.1992. 

The value of the Federal lands 
exceeded the value non-Federal lands 


by $45,000.00. An equalization payment 
in that amount was paid to the United 
States by the exchange proponent. 

This exchange resulted in the United 
States acquiring 39 acres of land for 
inclusion in the Red Rock Canyon 
National Conservation Area (l^CNCA) 
and 280 acres in the Virgin River area. 

In accordance with Public Law 101- 
621. dated November 16,1990, the 
RRCNCA lands are withdrawn from all 
forms of entry, appropriation, or 
disposal under the public land laws, 
from location, entry and patent under 
the mining laws, and from operation 
under the mineral leasing and 
geothermal leasing laws, and all 
amendments thereto. 

Because of their high value for cultural 
resources, riparian and desert tortoise 
habitat, the Virgin River lands will not 
be opened to the operation of the public 
land laws, or the mining and mineral 
leasing laws. 

Marla B. Bohl, 

Chief, Branch of Lands and Minerals 
Operations. 

(FR Doc, 92-13803 Filed 6-11-92; 8:45 am) 

BILLING COO€ 43UM40M 


[NV-930-92-4212-13; N-50567) 

Realty Actions; Sales, Leases, etc: 
Nevada 

June 2,1992, 

AGENCY: Bureau of Land Management, 
Interior. 

action: Notice; Issuance of Land 
Exchange Conveyance Document and 
Order Providing for Opening of Land, 
Nevada 

summary: This notice identifles Federal 
and non-Federal land involved in a 
recently completed exchange 
transaction. Tlie mineral estate in the 
Federal and non-Federal land was 
conveyed simultaneously with the 
surface estate. 

EFFECTIVE date: ^xly 13, 1992, 

FOR further information CONTACT. 
Mary Clark, Nevada State Office. 

Bureau of Land Management. P.O. Box 
12000. Reno. NV 89520, (702) 78S-653a 
SUPPLEMENTARY information: On May 
29.1992, the United States issued Patent 
No. 27-92-0019 to Newmont Gold 
Company for the following described 
land pursuant to section 206 of the Act 
of October 21.1976 (43 U.S.C. 1716): 

Mount Diablo Meridian, Nevada 
T. 34 N., R. 51 E.. 

Sec. 2, loU 2. 3. 4, EHSWV^NWyi. 
SEy4NWV4. 

The area described contains 183.48 acres in 
Eureka County. Nevada. 


In exchange for that land, the United 
States acquired the following described 
land from the above-named party: 

Mount Diablo Meridian. Nevada 
T. 37 N.. R, 55 E, 

Sec, 27, NE^. NWViSEy4. E¥iSEV4, 

The area described contains 280 acres in 
Elko County. Nevada. Title to the non- 
Federal land was accepted on May 19.1992, 

The value of the Federal land 
exceeded the value of the non-Federal 
land by $6,700.00. An equalization 
payment in that amount was made to 
the United States by Newmont Gold 
Company. 

The purpose of the exchange was for 
the United States to acquire non-Federal 
land with high values for mule deer and 
antelope summer range, sage grouse 
nesting and brood rearing habitat, 
habitat for nongame birds and 
mammals, and watershed for Dorsey 
Creek which supports Lahontan 
cutthroat trout, a Federally listed 
threatened species. 

Initially, the following described 
Federal land was being considered as 
part of the subject exchange transaction; 
however, an acreage adjustment was 
necessary and said land was deleted 
from the exchange projiosal: 

Mount Diablo Meridian. Nevada 
T. 34 N.. R. 51 E. 

Sec. 2, WV^SWy4NWV4. w^swy4. 

The area described contains 100 acres in 
Eureka County. Nevada. 

At 10 a.m. on July 13,1992. the land 
acquired by the United States and the 
land deleted from the exchange proposal 
will be open to the operation of the 
public land laws generaUy, subject to 
valid existing rights, the provisions of 
existing withdrawals, and the 
requirements of applicable law. 

All valid applications received at or 
prior to 10 a.m. on July 13,1992. shall be 
considered as simultaneously Hied at 
that time. Those received thereafter 
shall be considered in the order of filing. 

At 10 a.m. on July 13,1992, the land 
acquired by the United States and the 
land deleted from the exchange proposal 
will be open to location under the 
United States mining laws, and to 
applications/offers under the mineral 
leasing laws, the material sale laws, and 
the Geothermal Steam Act. 

Appropriation of the land under the 
general mining laws prior to the date 
and time of restoration is unauthorized. 
Any such attempted appropriation, 
including attempted adverse possession 
under 30 U.S.C. 38, shall vest no rights 
against the United States. Acts required 
to establish a location and to initiate a 
right to possession are governed by 
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State law where not in conflict with 
Federal law. The Bureau of Land 
Management will not intervene in 
disputes between rival locators over 
possessory rights since Congress has 
provided for such determinations in 
local courts. 

Billy R. Templeton, 

State Director, Nevada. 

[FR Doc. 92-13804 Filed 6-11-92: 8:45 am] 
BILUMQ CODE 4310>HC-M 


INV-930-92-4212-14; N-45233J 

Realty Action: Non-Competitive Sale of 
Public Lands in Clark County, NV 

The following described public land in 
the town of Mesquite, Clark County, 
Nevada, has been determined to be 
suitable for sale utilizing non¬ 
competitive procedures under the Act of 
October 27.1986; 100 Stat. 3061 (Pub. L. 
99-548). 

Mount Diablo Meridian. Nevada 
T. 13 S.. R. 70 E.. 

Sec. 13: NV^NEV4. SWV 4 NEV 4 . NWy4SEV4 
T. 13 S.. R. 71 E.. 

Sec. 3: Lots 6 through 12, SWy4NWy4. 

WV^2SWy4 

Sec. 4: Lots 5 and 12. SEV 4 NEV 4 . EV 2 SEV 4 

Sec. 7: SVz 

Sec. 8:NEy4NEy4 

Sec. 9: NWy4NWy4 

Sec. 18: Lots 5 through 7. NWy4NEy4 

Comprising 1232.46 acres of public land. 

These lands are being offered as a 
direct sale to the City of Mesquite as a 
result of Public Law 99-548, which 
directs the Secretary of the Interior to 
sell certain lands to allow for 
community expansion. The lands will be 
sold at not less than fair market value as 
determined by appraisal. A deposit of 
fifteen (15) percent of the appraised fair 
market value must be paid to the Bureau 
of Land Management, Las Vegas District 
Office, no later than thirty (30) days 
from sale offering. The balance of the 
full purchase price shall be paid within 
180 days of the City’s posting of sale 
deposit. 

The subject land is not needed for any 
federal purposes. The sale is compatible 
with the Clark County land use plan. 

The sale of the described land would be 
in the public interest. 

In the event of a sale, conveyance of 
the available mineral interests will 
occur simultaneously with the sale of 
the land. Acceptance of a direct sale 
offer will constitute an application for 
conveyance of those mineral interests. 
The applicant will be required to pay a 
$50.00 non-returnable filing fee for 
conveyance of the available mineral 
interests. 


Lands to be transferred from the 
United States will be subject to the 
following easements, reservations and 
exceptions: 

1. Excepting and reserving to the 
United States of America a right-of-way 
for ditches and canals constructed 
pursuant to the Act of August 30,1890 
(43 U.aC. 945).2. 

2. All oil. gas. potassium, sodium, 
sand and gravel mineral deposits are 
reserved to the United States, together 
with the right to prospect for, mine and 
extract these minerals. 

and will be subject to: 

1. Those rights for highway purposes 
which have been granted to the Nevada 
Department of Transportation by right- 
of-way number N-125 under the Act of 
August 27,1958 (23 U.S.C. 317). 

2. Those rights for airport purposes 
which have been granted to the City of 
Mesquite by lease number N-43266 
under the Act of May 24.1928; 45 Stat. 
0728; 49 U.S.C. 211-214. 

3. Those rights for detention basin 
purposes which have been granted to 
the City of Mesquite by right-of-way 
number N-47155 under the Act of 
October 21.1976; 90 Stat. 2776; 43 U.S.C. 
1761. 

4. Those rights for a sanitary landfill 
which have been granted to the City of 
Mesquite by lease number New-00616 
under the act of June 14,1926; 44 Stat. 
0741; 43 U.S.C. 869. 

5. Those rights for a sewage treatment 
facility which have been granted to the 
Clark County Sanitation District by 
lease number N-37133 under the Act of 
June 14.1926; 44 Stat. 0741; 43 U.S.C. 869. 

Publication of this notice in the 
Federal Register will segregate the 
public lands described above from all 
forms of appropriation under the public 
land laws, including the general mining 
laws for a period of 270 days from date 
of publication. 

For a period of 45 days from date of 
first publication, interested parties may 
submit comments or request information 
from the District Manager, Bureau of 
Land Management, P.O. Box 26569, Las 
Vegas, Nevada 89126. 

Dated: June 1.1992 
Ben Collins, 

District Manager. 

(FR Doc. 92-13805 Filed 6-11-92: 8:45 am] 
B4LUMG COO€ 4310-HCoM 


National Park Service 

Maine Acadian Culture Preservation 
Commission; Meeting 

Notice is hereby given in accordance 
with the Federal Advisory Committee 
Act (Pub. L. 92^3, 86 Stat. 770, 5 U.S.C. 


app. 1 & 10). that the first meeting of the 
Maine Acadian Culture Preservation 
Commission will be held Thursday, June 
25.1992. 

The Committee was established 
pursuant to Public Law 101-543. The 
purpose of the Committee is to consult 
with the Secretary of the Interior and to 
advise the Secretary with respect to the 
development and implementation of an 
interpretive program of Acadian culture 
in the State of Maine and the selection 
of sites for interpretation and 
preservation by means of cooperative 
agreements. 

The meeting will convene at 7 p.m. at 
the Wisdom Junior/Senior High School 
on Route 162 in St. Agatha, Aroostook 
County, Maine. Maine Route 162 
intersects U.S. Route One at Frenchville, 
Maine. The agenda for the first meeting 
is as follows: 

1. Overview of the role of the Maine 
Acadian Culture Preservation 
Commission and swearing-in of 
Commission members; 

2. Overview of the National Park 
Service activities conducted and 
planned pursuant to the Maine Acadian 
Culture Reservation Act; 

3. Proposed agenda, place and date of 
the next Commission meeting; 

4. Opportunity for Public Comment. 

The meeting is open to the public. 

Interested persons may make oral or 
written presentations to the Commission 
or file written statements. Such requests 
should be made to the Superintendent at 
least seven days prior to the meeting. 

Further Information concerning these 
meetings may be obtained from the 
Superintendent Acadia National Park. 
P.O. Box 177, Bar Harbor. Maine 04609, 
telephone: (207) 288-5472. 

Dated: May 26.1992. 

John J. Burchill. 

Acting Regional Director. 

|FR Doc. 92-13676 Filed 6-11-92; 8:45 am) 
BILLING CODE 4310-70-M 


INTERNATIONAL TRADE 
COMMISSION 

(Investigation No. 701-TA-313 (Final)] 

Portable Seismographs From Canada 

agency: United States International 
Trade Commission. 
action: Institution and scheduling of a 
final countervailing duty investigation. 

SUMMARY: The Commission hereby gives 
notice of the institution of final 
countervailing duty investigation No. 
701-TA-313 (Final) under section 705(b) 
of the Tariff Act of 1930 (19 U.S.C. 
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1671d(b)) (the Act) to determine whether 
an industry in the United States is 
materially injured, or is threatened with 
material injury, or the establishment of 
an industry in the United States is 
materially retarded, by reason of 
imports from Canada of portable 
seismographs, provided for In 
subheading 9015.80.60 of the 
Harmonized Tariff Schedule of the 
United States. 

For further information concerning the 
conduct of this investigation, hearing 
procedures, and rules of general 
application, consult the Commission's 
Rules of Practice and Procedure, part 
201, subparts A through E (19 CFR part 
201], and part 207, subparts A and C (19 
CFR part 207). 

EFFECTIVE DATE: May 13.1992. 

FOR FURTHER INFORMATION CONTACT: 

Larry Reavis (202-205-3185), Office of 
Investigations. U.S. International Trade 
Commission, 500 E Street SW., 
Washington, DC 20436. Hearing- 
impaired persons can obtain information 
on this matter by contacting the 
Commission’s TDD terminal on 202-205- 
1810. Persons with mobility impairments 
who will need special assistance in 
gaining access to the Commission 
should contact the Office of the 
Secretary at 202-205-2000. 

SUPPLEMENTARY INFORMATION: 
Background 

This investigation is being instituted 
as a result of an affirmative preliminary 
determination by the Department of 
Commerce that certain benefits which 
constitute subsidies within the meaning 
of section 703 of the Act (19 U.S.C. 

1671b) are being provided to 
manufacturers, producers, or exporters 
in Canada of portable seismographs. 

The investigation was requested in a 
petition filed on February 12,1992, by 
GeoSonics Inc., Warrendale, PA. 

Participation in the Investigation and 
Public Service List 

Persons wishing to participate in the 
investigation as parties must file an 
entry of appearance with the Secretary 
to the Commission, as provided in 
section 201.11 of the Commission's rules, 
not later than twenty-one (21) days after 
publication of this notice in the Federal 
Register. The Secretary will prepare a 
public service list containing the names 
and addresses of all persons, or their 
representatives, who are parties to this 
investigation upon the expiration of the 
period for filing entries of appearance. 


Limited Disclosure of Business 
Proprietary Information (BPI) Under an 
Adnrinistrative Protective Order (APO) 
and BPI Service List 

Pursuant to $ 207.7(a) of the 
Commission's rules, the Secretary will 
make DPI gathered in this final 
investigation available to authorized 
applicants under the APO issued in the 
investigation, provided that the 
application is made not later than 
twenty-one (21) days after the 
publication of this notice in the Federal 
Register. A separate service list will be 
maintained by the Secretary for those 
parties authorized to receive BPI under 
the APO. 

Staff Report 

The prehearing staff report in this 
investigation will be placed in the 
nonpublic record on July 10.1992, and a 
public version will be issued thereafter, 
pursuant to $ 207.21 of the Commission's 
rules. 

Hearing 

The Commission will hold a hearing in 
connection with this investigation 
beginning at 9:30 a.m. on July 23,1992, at 
the U.S. International Trade 
Commission Building. Requests to 
appear at the hearing should be filed in 
writing with the Secretary to the 
Commission on or before Jule 10. A 
nonparty who has testimony that may 
aid the Commission's deliberations may 
request permission to present a short 
statement at the hearing. All parties and 
nonparties desiring to appear at the 
hearing and make oral presentations 
should attend a prehearing conference 
to be held at 9:30 a.m. on July 15,1992, at 
the U.S. International Trade 
Commission Building. Oral testimony 
and written materials to be submitted at 
the public hearing are governed by 
S§ 201.6(b)(2), 201.13(f). and 207.23(b) of 
the Commission's rules. 

Written Submissions 

Each party is encouraged to submit a 
prehearing brief to the Commission. 
Prehearing briefs must conform with the 
provisions of § 207.22 of the 
Commission's rules: the deadline for 
filing is July 17,1992. Parties may also 
file %vritten testimony in connection with, 
their presentation at the hearing, as 
provided in S 207.23(b) of the 
Commission's rules, and posthearing 
briefs, which must conform with the 
provisions of § 207.24 of the 
Commission's rules. The deadline for 
filing posthearing briefs is July 31,1992; 
witness testimony must be filed no later 
than three (3) days before the hearing. In 
addition, any person who has not 


entered an appearance as a party to the 
investigation may submit a written 
statement of information pertinent to the 
subject of the investigation on or before 
July 31,1992. All %vritten submissions 
must conform with the provisions of 
i 201.8 of the Commission's rules; any 
submissions that contain BPI must also 
conform with the requirements of 
S § 201.6, 207.3, and 207.7 of the 
Commission's rules. 

In accordance with §§ 201.16(c) and 
207.3 of the rules, each document filed 
by a party to the investigation must be 
served on all other parties to the 
investigation (as identified by either the 
public of BPI service list), and a 
certificate of service must be timely 
filed. The Secretary will not accept a 
document for filing without a certificate 
of service. 

Authority: This investigation is being 
conducted under authority of the Tariff Act of 
1930, title VII. This notice is published 
pursuant to S 207.20 of the Commission's 
rules. 

Issued: June 8,1992. 

By order of the Conunission. 

Kenneth R. Mason, 

Secretary, 

(FR Doc. 92-13828 Filed 8-11-92; 8:45 am] 
BltUMO COO£ 7020-02-M 


INTERSTATE COMMERCE 
COMMISSION 

[Finance Docket Ha. 32080] 

Norfolk and Western Railway Co., 
Trackage Rights Exemption; Elgin, 
Joliet and Eastern Railway Co. 

Norfolk and Western Railway 
Company (NW) has filed a notice of 
exemption under 49 CFR 1180.2(d)(7) for 
its acquisition from Elgin, Joliet and 
Eastern Railway Company (EJE) of 
overhead trackage rights over EJE's 
approximately 255-foot line of railroad 
in Chicago, Cook County, IL, between a 
junction with NW's line at or near 
milepost 506.22 and private trackage 
formerly owned by U.S. Steel Supply 
Company (USS). NW will use the 
trackage rights to gain access to 
shippers located on the former USS 
trackage. The transaction is to be 
consummated on June 17,1992. 

Any comments must be filed with the 
Commission and served on: James L 
Howe III, Norfolk and Western Railway 
Company, Three Commerical Place, 
Norfolk, VA 23510-2191. 

As a condition to the use of this 
exemption, any employees adversely 
affected by the transaction will be 
protected under Norfolk and Western 
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Ry. Co.—Trackage Rights — BN, 354, 
I.C.C. 605 (1978). as modified in 
Mendocino Coast Ry„ Inc.—Lease and 
Operate, 360 I.C.C. 653 (1980). 

If the notice contains false or 
misleading information, the exemption is 
void ab initio. Petitions to reopen and 
revoke the exemption under 49 U.S.C. 
10505(d) may be filed at any time. The 
filing of a petition to reopen will not stay 
the effectiveness of the exemption. 

Decided: )une 5.1992. 

By the Commission, Joseph H. Dettmar, 
Acting Director, Office of I^ceedings. 

Sidney L. Strickland. )r., 

Secretary. 

IFR Doc. 92-13875 Filed 6-11-92; 8:45 am) 
BILLING CODE 703S-O1-M 


DEPARTMENT OF JUSTICE 

Lodging Consent Decree for Claims 
Under Section 107(a) of the 
Comprehensive Environmental 
Response, Compensation, and Liability 
Act 

Notice is hereby given that on June 2, 
1992, a proposed consent decree in 
United States v. SKRL Die Casting, et 
al„ Civil Action No. 5:90 CV 609, was 
lodged with the United States District 
Court for the Northern District of Ohio. 
The proposed consent decree resolves 
claims asserted by the United States 
under Section 107 of the Comprehensive 
Environmental Response. Compensation 
and Liability Act of 1980 (“CERCLA**). 
as amended, 42 U.S.C. 9607, for recovery 
of response costs incurred by the United 
States with respect to the Petroleum & 
Power Maintenance Site ("PPM Site") 
located in Louisville, Ohio. The 
complaint in this action alleged that 
defendants SKRL Die Casting. Chrysler 
Motors Corporation, Pittsburg & Midway 
Coal Mining Company and USX 
Corporation were liable under CERCLA 
because they generated hazardous 
substances and arranged for the 
disposal or treatment of these 
substances at the PPM Site. 

Under the terms of the proposed 
consent decress, the four defendants 
will pay the United States $230,000 
within thirty days of entry of the decree 
for reimbursement of response costs 
incurred in connection with the PPM 
Site. The proposed consent decree also 
resolves contribution claims asserted by 
three defendants under section 113 of 
CERCLA against the United States 
Navy. 

The Department of Justice will receive 
comments relating to the proposed 
consent decree for a period of thirty 
days from the date of this publication. 
Comments should be addressed to the 


Assistant Attorney General of the 
Environment and Natural Resources 
Division. Department of Justice, P.O. 

Box 7611, Ben Franklin Station, 
Washington, DC 2CX)44, and should refer 
to United States v. SKRL Die Casting, et 
oL D.J. Ref. No. 90-11-3 599. 

The proposed consent decree may be 
examined at the Region V Office of the 
U.S. Environmental Protection Agency. 
230 South Dearborn Street, Chicago. 
Illinois 60604. Copies of the proposed 
consent decree may also be obtained in 
person or by mail from the 
Environmental Enforcement Section 
Document Center. 601 Pennsylvania 
Ave., NW., Box 1097, Washington, DC 
20004 ((202) 347-7829). Any request for a 
copy of the decree must be accompanied 
by a check in the amount of $3.25 (13 
pages at 25 cents per page reproduction 
cost) payable to "Consent Decree 
Library." 

John C. Cruden, 

Section Chief, Environmental Enforcement 
Section, Environment and Natural Resources 
Division, 

(FR Doc. 92-13741 Filed 6-11-92; 8:45 am] 
BILUNG CODE 4410-01-11 


Drug Enforcement Administration 

George T. Zahoiian, III, D.O.; 
Revocation of Registration 

On March 19,1992, the Deputy 
Assistant Administrator. Office of 
Diversion Control, Drug Enforcement 
Administration (DEA), issued an Order 
to Show Cause to George T. Zahorian, 
III, D.O., of 845 Sir Thomas Court. Suite 
4, Harrisburg, Pennsylvania 17109, 
proposing to revoke his DEA Certificate 
of Registration. AZ7037004, and to deny 
any pending applications for registration 
as a practitioner under 21 U.S.C. 823(f). 
The proposed action was predicated on 
Dr. Zahorian's lack of authorization to 
handle controlled substances in the 
Commonwealth of Pennsylvania. 21 
U.S.C. 824(a)(3). The Order to Show 
Cause also alleged that Dr. Zahorian’s 
continued registration would be 
inconsistent with the public interest as 
that term is used in 21 U.S.C. 823(0 and 
21 U.S.C. 824(a)(4) and that Dr. Zahorian 
had been convicted of felonies relating 
to controlled substances, as that term is 
used in 21 U.S.C. 824(a)(2), in the United 
States District Court for the Middle 
District of Pennsylvania on June 27, 

1991. 

The Order to Show Cause was sent to 
Dr. Zahorian by registered mail. More 
than thirty days have passed since the 
Order to Show Cause was received by 
Dr. Zahorian and the Drug Enforcement 
Administration has received no 


response thereto. Pursuant to 21 CFR 
1301.54(a) and 1301.54(d). George T. ' 
Zahorian. Ill, D.O., is deemed to have 
waived his opportunity for a hearing. 
Accordingly, the Administrator now 
enters his final order in this matter 
without a hearing and based on the 
investigative file. 21 CFR. 1301.57. 

The Administrator finds that Dr. 
Zahorian's medical license was 
suspended by the Commonwealth of 
Pennsylvania, Department of State, 
Bureau of Professional and 
Occupational Affairs, State Board of 
Osteopathic Medicine effective January 
2,1992. This suspension was based upon 
felony convictions in the United States 
District Court for the Middle District of 
Pennsylvania of four (4) counts of 
intentionally and knowingly distributing 
controlled substances, to-wit: Tylenol 
with codeine #3, Tylenol with codeine 
#4. Valium and Vicodin. Consequently, 
Dr. Zahorian is no longer authorized to 
prescribe, dispense, administer or 
otherwise handle controlled substances 
in any schedule in the Commonwealth 
of Pennsylvania. 

The Administrator concludes that the 
DEA does not have the statutory 
authority under the Controlled 
Substances Act to issue or maintain a 
registration if the applicant or registrant 
is without state authority to handle 
controlled substances. See 21 U.S.C. 
823(f). The Administrator and his 
predecessors have consistently so held. 
See Howard J.Reuben, M.D.. 52 FR 8375 
(1987); Ramon Pla, M.D.. Docket No. 86- 
54. 51 FR 41168 (1986); Dale D. Shahan, 
D.D.S.. Docket No. 85-57. 51 FR 23481 
(1986); and cases cited therein. Since Dr. 
Zahorian lacks state authorization to 
handle controlled substances, it is not 
necessary for the Administrator to 
decide the issue of whether Dr. 
Zahorian's continued registration is 
inconsistent with the public interest at 
this time or whether his registration 
should be revoked based upon the 
aforementioned felony convictions in 
the United States District Court for the 
Middle District of Pennsylvania. 

No evidence of explanation or 
mitigating circumstances has been 
offered by Dr. Zahorian. Therefore, the 
Administrator concludes that Dr. 
Zahorian's DEA Certificate of 
Registration must be revoked. 

Accordingtly. the Administrator of the 
Drug Enforcement Administration, 
pursuant to the authority vested in him 
by 21 U.S.C. 823 and 824 and 28 CFR 
0.1(X)(b). hereby orders that DEA 
Certificate of Registration, AZ7037004. 
previously issued to George T. Zahorian. 
Ill, D.O., be, and it hereby is, revoked, 
and any pending applications for the 
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renewal of such registration, be, and 
they hereby are, denied. This order is 
effective June 12,1092. 

Dated: June 8.1902. 

Robert C Bonner, 

Administrator of Drug Enforcement 
|FR Doc. 92-13876 Filed 6-11-92: 8:45 amj 
BILUNQ COO£ 


DEPARTMENT OF LABOR 

Labor Advisory Committee for Trade 
Negotiations and Trade Policy; 

Meeting 

Pursuant to the provisions of the 
Federal Advisory Committee Act (Pub. 

L 92-463 as amended), notice is hereby 
given of a meeting of the Labor Advisory 
Committee for Trade Negotiations and 
Trade Policy. 

Date, time and place; July 8.1992.10 a.in.- 
12 noon. rm. S-4215 A&B. Department of 
Labor Building. 200 Constitution Avenue, 

NW., Washington. DC 20210. 

Purpose: To discuss trade negotiations and 
trade policy of the United States. 

This meeting %vill be closed under the 
authority of section 10(d) of the Federal 
Advisory Committee Act and 5 U.S.C 
552(c)(l}. The Committee will hear and 
discuss sensitive and confidential matters 
concerning U.S. trade negotiations and trade 
policy. 

For further information, contact Fernand 
Lavallee. Director. Trade Advisory Group, 
Phone: (202) 523-2752. 

Signed at Washington, DC this 5th day of 
June 1992. 

Robert Bostick. 

Acting Deputy Undersecretary, International 
Affairs. 

[FR Doc. 92-13878 Filed 6-11-92; 8:45 am) 
BILLINQ CODE 45ia>2S>M 


Employment Standards Administration 
Wage and Hour Division 

Minimum Wages for Federal and 
Federally Assisted Construction; 
General Wage Determination 
Decisions 

General wage determination decisions 
of the Secretary of Labor are issued in 
accordance with applicable law and are 
based on the information obtained by 
the Department of Labor from its study 
of local wage conditions and data made 
available from other sources. They 
specify the basic hourly wage rates and 
fringe benefits which are determined to 
be prevailing for the described classes 
of laborers and mechanics employed on 
construction projects of a similar 
character and in the localities specified 
therein. 


The determinations in these decisions 
of prevailing rates and fringe benefits 
have been made in accordance with 29 
CFR part 1, by authority of the Secretary 
of Labor pursuant to the provisions of 
the Davis-Bacon Act of March 3,1931, as 
amended (46 Stat. 1494, as amended, 40 
U.S.C. 276a) and of other Federal 
statutes referred to in 29 CFR part 1, 
appendix, as well as such addlitional 
statutes as may from time to time be 
enacted containing provisions for the 
payment of wages determined to be 
prevailing by the Secretary of Labor in 
accordance with the Davis-Bacon Act 
The prevailing rates and fringe benefits 
determined in these decisions shall, in 
accordance with the provisions of the 
foregoing statutes, constitute the 
minimum wages payable on Federal and 
federally assisted construction projects 
to laborers and mechanics of the 
speciHed classes engaged on contract 
work of the character and in the 
localities described therein. 

(^ood cause is hereby found for not 
utilizing notice and public comment 
procedure thereon prior to the issuance 
of these determinations as prescribed in 
5 U.S.C. 553 and not providing for delay 
in the effective date as prescribed in 
that section, because the necessity to 
issue current construction industry wage 
determinations frequently and in large 
volume causes procedures to be 
impractical and contrary to the public 
interest. 

General wage determination 
decisions, and modifications and 
supersedeas decisions thereto, contain 
no expiration dates and are effective 
from their date of notice in the Federal 
Register, or on the date written notice is 
received^by the agency, whichever is 
earlier. These decisions are to be used 
in accordance with the provisions of 29 
CFR parts 1 and 5. Accordingly, the 
applicable decision, together %vith any 
modifications issued, must be made a 
part of every contract for performance 
of the described work within the 
geographic area indicated as required by 
an applicable Federal prevailing wage 
law and 29 CFR part 5. The wage rates 
and fringe benefits, notice of which is 
published herein, and which are 
contained in the Government Printing 
Office (GPO) document entitled 
“General Wage Determinations Issued 
Under The Davis-Bacon And Related 
Acts," shall be the minimum paid by 
contractors and subcontractors to 
laborers and mechanics. 

Any person, organization, or 
governmental agency having an interest 
in the rates determined as prevailing is 
encouraged to submit wage rate and 
fringe benefit information for 
consideration by the Department. 


Further information and self- 
explanatory forms for the purpose of 
submitting this data may be obtained by 
writing to the U.S. Department of Labor, 
Employment Standards Administration, 
Wage and Hour Division. Division of 
Wage Determinations, 200 Constitution 
Avenue, NW., room S-3014. 

Washington, DC 20210. 

New General Wage Determination 
Decisions 

The numbers of the decisions added 
to the Government Printing OfHce 
document entitled “C^neral Wage 
Determinations Issued Under the Davis- 
Bacon and Related Acts*' are listed by 
Volume, State, and page numbers(8]. 


Volume I 


Delaware: 

DE91-3 (June 12,1992). p. All. 

Vermont: 

VT91-6 (June 12,1992).. p. All. 

Volume // 

Louisiana: 

•LA91-15 (June 12,1992). p. All. 

*LA91-16 (June 12,1992)_ p. All. 

•LA91-17 (June 12.1992) — p. All. 

Volume lU 

Utah: 

••UT91-21 (June 12.1992).... p. AIL 

* These new general wage determinations are 
applicable to building construction in Bossier. 
Caddo. Calcasieu, and Rapides Parishes, all of 
which were previously in LA91-5. 

**This new Mneral wage determination Is ap¬ 
plicable to building construction in Tooele County, 
previously In UT91-17. (Note that Salt Lake and 
Utah Counties, now in LJT91-1. were previously 
also hi UT91-17.) 


Modifications to General Wage 
Determination Decisions 

The numbers of the decisions listed in 
the Government Printing Office 
document entitled “General Wage 
Determinations Issued Under the Davis- 
Bacon and Related Acts" being modified 
are listed by Volume, State, and page 
numberfs). Dates of publication in the 
Federal Register are in parentheses 
following the decisions being modified. 


Volume I 


Massachusetts: 

MA91-1 (Feb. 22,1991)- 

Maryland: 

MD91-16 (Feb. 22.1991)- 

New York; 

NY91-17 (Feb. 22.1991)- 

Rhode Island: 

R191-1 (Feb. 22.1991)- 

Tennessee: 

TN91-2 (Feb. 22.1991)- 


p. 421, 
p. 423. 

p. AIL 

p.921. 
p. 922. 

p. 1149. 
pp. 1150-1151. 

p. 1195. 
p. 1196. 
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South Carolina: 

SC91-12 (Feb. 22.1991)- 

p. AIL 

Virginia: 

VA91-5 (Feb. 22.1991)- 

p. All. 

Volume U 


Illinois: 

1L91-12 (Feb. 22.1991).. 

p. 171. 
p. 172. 

Kansas: 

(CS91-6 (Feb. 22.1991)- 

p. AIL 

KS91-8 (Feb. 22.1991)- 

p. AIL 

KS91-14 (Feb. 22,1991)- 

p. AIL 

Louisiana: 

LA91-5 (Feb. 22.1991)- 

p . 405, 
pp. 406-407. 
409. 

pp. 411-412, 
pp. 414-421. 
pp. 423-427. 

Michigan: 

MI91-1 (Feb. 22. 1991)- 

p. 442-443. 
pp. 445. 447. 

MI91-2 (Feb. 22,1991)- 

p. 461, 
p. 464. 

MI91-3 (Feb. 22. 1991)- 

p. 477. 
p. 47a 

M191-* (Feb. 22.1991)- 

p. 491. 
p. 492. 

MI91-S (Feb. 22, 1991)_ 

p. 499, 
p. 500. 

MT91-7 (Feb. 22.1991). 

p. 515, 
p. 5ia 

Missouri: 

• 

M091-1 (Feb. 22.1991)_ 

p. 651. 

pp. 656, 667- 
671. 

New Mexico: 

NM91-1 (Feb. 22.1991).. 

p. 779. 
pp. 781-782, 
pp. 784-794d. 

Texas: 

TX91-S (Feb. 22.1991)_ 

p. 1027. 
p, 1028. 

Volume III 

Alaska: 

AK91-1 (Feb. 22.1991)_ 

p. AIL 

Colorado: 

C091-1 (Feb. 22.1991)_ 

p. 151. 

pp. 152-158a. 

C091-6 (Feb. 22.1991). 

p. Ail. 

C091-fl (Feb. 22.1991)_ 

p. 179, 
p. 180. 

Idaho: 

1D91-1 (Feb, 22.1991)_ 

p. All. 

ff)91-« (Feb. 22.1991)_ 

p. AIL 

ID91-5 (Feb. 22.1991)_ 

p. AIL 

Oregon: 

OR91-1 (Feb. 22.1991)_ 

p. AIL 

Utah: 

UT91-1 (Feb. 22.1991)_ 

p. AIL 

UT91-2 (Feb. 22,1991)_ 

p. All. 

UT91-17 (Feb. 22.1991)_ 

p. All. 

Washington: 

WA91-2 (Feb. 22. 1991)_ 

p. AH. 


General Wage Determination 
Publication 

General wage determinations issued 
under the Davis-Bacon and related Acts, 
Including those noted above, may be 
found in the Government Printing Office 
(GPO) document entitled ’’General 


Wage Determinations Issued Under the 
Davis-Bacon And Related Acts”. This 
publication is available at each of the 50 
Regional Government Depository 
Libraries and many of the 1.400 
Government Depository Libraries across 
the county. Subscriptions may be 
purchased from: 

Superintendent of Documents 
U.S. Government Printing Office 
Washington. DC 20402 
(202) 783-3238 

When ordering 8ub8cription(s). be 
sure to specify the State{s) of interest 
since subscriptions may be ordered for 
any or all of the three separate volumes, 
arranged by State. Subscriptions include 
an annual edition (issued on or about 
January 1) which Includes all current 
general wage determinations for the 
States covered by each volume. 
Throughout the remainder of the year, 
regular weekly updates will be 
distributed to subscribers. 

Signed at Washington. DC this 5th Day of 
June 1992. 

Alan L. Moss, 

Director, Division of Wage Determinations, 
(FR Doc. 92-13674 Filed 6-11-92: 8:45 am] 
B4UJNO cooe 45tO>27-M 


Employment and Training 
Administration 

Determinations Regarding Eligibility 
To Apply for Worker Adjustment 
Assistance 

In accordance with section 223 of the 
Trade Act of 1974 (19 U.S.C. 2273) the 
Department of Labor herein presents 
summaries of determinations regarding 
eligibility to apply for adjustment 
assistance issued during the period of 
May 1992. 

In order for an affirmative 
determination to be made and a 
certification of eligibility to apply for 
adjustment assistance to be issued, each 
of the group eligibility requirements of 
section 222 of the Act must be met. 

(1) That a significant number or 
proportion of the workers in the 
woi^ers' firm, or an appropriate 
subdivision thereof, have become totally 
or partially separated. 

(2) That sales or production, or both, 
of the firm or subdivision have 
decreased absolutely, and 

(3) That increases of imports of 
articles like or directly competitive with 
articles produced by the firm or 
appropriate subdivision have 
contributed importantly to the 
separations, or threat thereof, and to the 
absolute decline in sales or production. 


Negative Determinations 

In each of the following cases the 
investigation revealed that criterion (3) 
has not been met. A survey of customers 
indicated that increased imports did not 
contribute importantly to worker 
separations at the firm. 

TA-W-27,065: Chromalloy Technologies 
Turbine Engine Support (TES) Div., 
Essex viHe, MI 

TA-W-26,946; National Semiconductor 
Corp., South Portland. ME 
TA~~W-26.980; Moog, Inc,. East Aurora. 
NY 

TA-W--27.063: Ruffin Drilling Co.. 
Roswell. NM 

TA-‘W’~27.054: Flexsteel Industries. Inc,. 
Flexsteel Reclining Chair Div.. 
Evansville. IN 

TA-W-27.073: f.G. Furniture Systems. 

Inc.. Quakertown. PA 
TA-W--27.021: Trus foist Macmillian. 
Boise. ID 

TA-W-27.046: Keyes Fibre Co.. 
WatervUle. ME 

TA-W-27.092: Ronnie Blouse and 
Sportswear. Hazleton, PA 
TA-W-27.959: A TFT Technologies. Inc.. 
Oklahoma City. OK 
In the following cases, the 
investigation revealed that the criteria 
for eligibility has not been met for the 
reasons specified. 

TA-W-^7.142; GarJington Trucking. Inc,. 
Bloomfield. NM 

The workers* firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA-W-27.020: Oilfield Testers. Inc.. 
Morgan City. LA 

The workers* firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA-W-27.040; Vector Seismic Data 
Processing, Inc.. Denver, CO 
The workers* firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA-W-27.057; Petroleum ManagemenL 
Inc.. Corpus Christi, TX 
The workers* firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA-W^7,004: Luebke Corp.. Brookfield. 
WI 

The workers* firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA^W^.080: TA^W-n27.082: Oiltech 
Associated Services Br Integrated 
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Supplies, Inc,, Oilfield Distribution 
Co., Houston, TX and Oilfield 
Distribution Co., Inc., Beeville, TX 
The workers’ firm does not produce 
an article as required for certiHcation 
under section 222 of the Trade Act of 
1974. 

TA-W-27,076; Salant Corp., New York, 
NY 

Increased imports did not contribute 
importantly to worker separations at the 
firm. 

TA-W-27,059: & TA-‘W-27,060: Triangle 
Wire and Cable, Edison, NJ and 
New Brunswick, NJ 
U.S. imports of electric wire and cable 
decreased absolutely in 1991. 
TA-W‘~27,029; Joe N. Von Auken, CBL, 
Inc., Oklahoma City, OK 
The workers' firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974, 

TA-W-27,032; Tesoro Petroleum Corp., 
Headquarters, San Antonio, TX 
The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 
relevant period as required for 
certification. 

TA-W-27,033: Tesoro Alaska Petroleum 
Co., San Antonio, TX 
The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 
relevant period as required for 
certification. 

TA-W-27,034; Tesoro Refining, 

Marketing B Crude Supply Co., San 
Antonio, TX 

The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 
relevant period as required for 
certification. 

TA-W-27,035: Interior Fuels, San 
Antonio, TX 

The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 
relevant period as required for 
certification. 

TA-W-27,036: Tesoro Norths tore Co., 
San Antonio, TX 
The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 
relevant period as required for 
certification. 

TA-W-27,037: Tesoro Petroleum 

Distributing Co., San Antonio, TX 
The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 


relevant period as required for 
certification. 

TA~W-27,038; Tesoro Exploration & 
Production Co., San Antonio, TX 
The investigation revealed that 
criterion (2) has not been met. Sales or 
production did not decline during the 
relevant period as required for 
certification. 

TA-W--27,078: Columbia Gas 

Development Corp., Houston, TX 
The workers’ firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA-W-27,107: KPExploration, Inc., 
Houston, TX 

The workers* firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

TA-W~27,091: Phillips Petroleum Co., 
Bartlesville, OK 

The workers’ firm does not produce 
an article as required for certification 
under section 222 of the Trade Act of 
1974. 

Affirmative Determinations 

TA-8-27,087; Roydon Wear, Inc., 
Reidsville, GA 

A certification was issued covering all 
workers separated on or after March 17, 
1991. 

TA^W-26,998; Cabot Oil & Gas Corp. 
Pittsburgh, PA 

A certification was issued covering all 
workers separated on or after March 3, 
1991. 

TA-W^27,016 6r TA--W-27,018A; Cabot 
Oil & Gas Corp. Houston, TX and 
Oklahoma City, OK 
A certification was issued covering all 
workers separated on or after March 3, 
1991. 

TA-W-27,017; Cabot Oil and Gas Corp., 
Charleston, WV 

A certification was issued covering all 
workers separated on or after March 3, 
1991. 

TA-W-27,025; Williston Industrial 
Supply Corp., Williston, ND 
A certification was issued covering all 
workers separated on or after March 10. 
1991. 

TA- W-27,082; Moutoin Fir Lumber Co., 
Inc., Maupin, OR 

A certification was issued covering all 
workers separated on or after March 18. 
1991. 

TA-W-27,047; Global Drilling Fluids, 
Inc., Lafayette, LA 

A certification was issued covering all 
workers separated on or after March 13, 
1991. 


TA-‘W-27,OS2; Tinsley & Son Drilling 
Corp., Odessa, TX 

A certification was issued covering all 
workers separated on or after March 20, 
1991. 

TA-W-27,070; Greif Companies, 
Shippensburg, PA 

A certification was issued covering all 
workers separated on or after March 20. 
1991. 

TA’‘W-27M9 B TA-W-27.200; Greif 
Companies, Verona, CA and 
Allentown, PA 

A certification was issued covering all 
workers separated on or after April 29, 
1991. 

TA-W~28,973; J.C. B Me, Inc., Trimming 
B Finishing Dept, Holsopple, PA 

A certification was issued covering all 
workers separated on or after March 9. 
1991. 

TA-W^26,993 B TA-W-26,993A; White 
and Ellis Drilling., Wichita, KS and 
Other Locations in Kansas 

A certification was issued covering all 
workers separated on or after February 

20.1991. 

TA-W-27,058: UniroyahGoodrich Tire 
Co., Eau Claire, WI 

A certification was issued covering all 
woricers separated on or after May 18, 
1991. 

TA-W-27,007; Ampex Recording Data 
Corp., Opelika, AL 

A certification was issued covering all 
workers separated on or after February 

12.1991. 

TA-W-27,044; Odeco Oil and Gas Co., 
New Orleans, LA 

• A certification was issued covering all 
workers separated on or after March 3, 
1991. 

TA-W-27,050; Murphy Exploration B 
Production Co., New Orleans, LA 

A certification was issued covering all 
workers separated on or after February 

18.1991. 

TA-W-27,045: Stride Rite 

Manufacturing of, Missouri, Inc. 
Tipton, MO 

A certification was issued covering all 
workers separated on or after March 3. 
1991. 

TA-W-27,178; Alaska United Drilling, 
Inc., Anchorage, AK 

A certification was issued covering all 
workers separated on or after April 15. 
1991, 

TA-W-27,022; BJServcies Co., District 
Office, Snyder, TX 

A certification was issued covering all 
workers separated on or after March 10. 
1991. 
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TA-W-27,049: Computalog Wireline 
Services, Jna, Telferner, TX 

A certification was issued covering all 
workers separated on or after March 9, 
1991. 

TA-W-27,006; Global Marine Drilling 
Co.» Houston, TX 

A certification was issued covering all 
workers separated on or after March 5, 
1991. 

TA-W-27,074; Mid-Continent Div,, Sr 
Gulf Coast Maine Div., Noble 
Drilling (USJf Ina, Houston, TX 

A certiAcation was issued covering all 
workers separated on or after February 
27.1991*. 

TA~W~27,090; Schlumberger Well 
Services, Offshore Production, 
Shreveport, LA 

A certification was issued covering ail 
workers separated on or after March 16. 
1991. 

TA-W--27.121. TA-W-27,121A, TA-W- 
27,1218 er TA-W-‘27,121Q 
Schlumberger Well Services, 
Offshore Production, Houma, LA 
and Operating at Various Other 
Locations in Louisiana Alabama, 
and Texas 

A certification was issued covering all 
workers separated on or after March 31, 
1991. 

I hereby certify that the aforementioned 
determinations were issued during the month 
of May 1992. Copies of these determinations 
are available for inspection in room C-4318. 
U.S. Department of Labor. 200 Constitution 
Avenue. NW., Washington. DC 20210 during 
normal business hours or will be mailed to 
persons to write to the above address. 

Dated: |une 7, 1992. 

Marvin M. Fooks, 

Director, Office of Trade Adjustment 
Assistance. 

|FR Doc. 92-13879 Piled 6-11-02; 645 am| 
BILIJMQ COOC 45IO-«Mi 


ITA-W-28,S58] 

Entco, Inc,, Ensco Drilling Co,, 
Broussard, LA; Amended Certification 
Regarding Eligibility To Apply for 
Worker Adjustment Assistance 

In accordance with section 223 of the 
Trade Act of 1974 (19 U.S.C. 2273) the 
Department of Labor issued a 
Certification of Eligibility to Apply for 
Worker Adjustment Assistance on May 
6,1992, applicable to the workers at the 
subject firm. The certification notice 
was published In the Federal Register on 
May 22,1992 (57 FR 21828). 

At the request of the Texas and 
Louisiana State Agencies, the 
Department reviewed the certification 
for workers of Ensco Drilling Company 


in Broussard, Louisiana. The 
investigation findings show that the 
Ensco Drilling Company claimants' 
wages are being reported under Ensco. 
Inc., in Dallas, Texas. Accordingly, the 
Department is correcting the 
certification to properly reflect the 
correct worker group. 

The amended notice applicable to 
TA-W-26,858 is hereby issued as 
follows: 

All workers of Ensco Drilling Company. 
Broussard. Louisiana, a subsidiary of Ensco. 
Inc., who became totally or partially 
separated from employment on or after 
February 1.1991 are eligible to apply for 
adjustment assistance under Section 223 of 
the Trade Act of 1974. 

Signed in Washington, DC. this 5th day of 
June 1992. 

Marvin M. Fooks. 

Director, Office of Trade Adjustment 
Assistance. 

|FR Doc. 93-13880 Filed 6-11-^; 645 am) 
BiLUHQ COO€ 4$10-90-U 


(TA-W-26.970J 

Freeport-McMoran Inc,, Freeport- 
McMoran Oil A Gas Co.. New Orleans, 
LA; Amended Certification Regarding 
Eligibility To Apply for Worker 
Adjustment Assistance 

In accordance with Section 223 of the 
Trade Act of 1974 (19 U.S.C 2273) the 
Department of Labor issued a 
Certification of Eligibility to Apply for 
Worker Adjustment Assistance on May 
8,1992. applicable to the workers at the 
subject firm. The certification notice 
was published in the Federal Register on 
May 28,1992 (57 FR 22493). 

At the request of the Texas and 
Louisiana State Agencies the 
Department reviewed the certification 
for workers of Freeport-McMoran Oil & 
Gas Company in New Orleans. 
Louisiana. The investigation findings 
show that Freeport-McMoran Oil 6 Gas 
Company claimants wages are being 
reported under Freeport-McMoran. Inc. 
Accordingly, the Department is 
correcting the certification to properly 
reflect the correct worker group. 

The amended notice applicable to 
TA-W-26.970 is hereby issued as 
follows: 

All workers of Freeport-McMoran Oil A 
Gas Company. New Orleans. Louisiana, a 
subsidiary of Freeport-McMoran. Inc. who 
became totally or partially separated from 
employment on or after February 24.1991 are 
eligible to apply for adjustment assistance 
under section 223 of the Trade Act of 1974. 


Signed in W'asKington. DC this 4th day of 
June 1992. 

Marv in M. Fooks# 

Director, Office of Trade Adjustment 
Assistance. 

[FR Doc. 92-13881 Filed 6-11-92; 8:45 am) 
BlLLtMQ CODE 4S10-3(MMI 


rTA-W-26.8611 

Gerber Chitdrenswear, Inc., Pelzer, SC; 
Revised Determination on 
Reconsideration 

On June 2,1992. the Department 
issued an Affirmative Determination 
Regarding Application for 
Reconsideration for former workers 
engaged in employment related to the 
pr^uction of diapers at the subject firm. 
This notice will soon be published in the 
Federal Register. 

A company official claimed that the 
closing down of the weaving operations 
for diapers at Pelzer was the direct 
result of the company purchasing 
imported woven fabric for cloth diapers 
from offshore suppliers 

Investigation fmdings show that the 
subject plant produced all of its woven 
diaper fabric 1991. The findings also 
show that woiker separations in the 
cloth weaving operation for diapers 
began in early 1991 and all production 
related to cloth weaving at Pelzer 
ceased on March 31,1992. 

On reconsideration, new information 
was obtained showing that Gerber 
Childrenswear made the decision to 
import woven diaper fabric in January. 
1992 and that the company is currently 
importing woven diaper fabric from 
offshore suppliers. 

Company imports of woven diaper 
fabric have adversely affected the pre¬ 
weaving operations of opening, picking, 
carding, roving, spinning, spooling, 
warping and bleaching of the diaper 
yam at Pelzer. South Carolina. 

Conclusion 

After careful consideration of the new 
facts obtained on reconsideration, it is 
concluded that Gerber Childrens wear's 
workers in Pelzer, South Carolina were 
adversely affected by increased imports 
of articles like or directly competitive 
with woven cloth diaper material 
produced at Gerber Childrenswear 
Pelzer. South Carolina. In accordance 
with the provisions of the Act 1 make 
the following revised certification for 
the C^rber Childrenswear workers in 
Pelzer, South Carolina. 

All ivxxrkers of Gerber Childrenswear. Inc., 
in Pelzer. South Carolina who became totally 
or partially separated from employment on or 
after February 7.1991 and before June 1.1992 
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are eligible to apply for adjustment 
assistance under section 223 of the Trade Act 
of 1974. 

Signed at Washington. DC this 4th day of 
)une 1992. 

Robert O. Deslongchamps, 

Director Office of Legislation of Actuarial 
Services, Unemployment Insurance Service, 
|FR Doc. 92-13882 Filed 8-11-02: 8:45 am) 

BILUNO CODE 4610-90-41 


ITA-W-25. 501) 

Komatsu Dresser, Inc., Gallon, OH; 
Negative Determination on Remand 

By order dated April 24.1992, the 
United States Court of International 
Trade (USCIT) in Former Employees of 
Komatsu Dresser v. Secretory of Labor 
(USCIT) (91-08-00559) remanded this 
case to the Department for further 
investigation. 

The initial investigation found that the 
workers at Komatsu Dresser in Galion 
produce construction machinery— 
compactors (rollers) cranes, graders, 
excavators, planners and hy^aulic 
cylinders. Further, sales and production 
of all products increased in fiscal year 
(FY) 1990 compared to FY 1989 at Galion 
except for rollers and graders. 

The Department’s negative 
determination was based on the fact 
that the “contributed importantly” test 
of the Group Eligibility Requirements of 
the Trade Act was not met. The 
“contributed importantly” test is 
generally demonstrated through a 
survey of the workers* firm's customers. 
The Department’s survey of Komatsu’s 
major customers showed that they did 
not import rollers or graders in 1989 or 
in 1990. 

On remand, the Department contacted 
the petitioning union official for more 
information on the imported components 
which the former workers allege to have 
caused the worker separations at 
Galion. The union official responded 
that he didn’t have any more 
information at this time. 

Findings on remand show that the 
components (moldboards, tandem 
mounting sleeves, final drive housings, 
axle weldments, sprockets and 
excavator parts) are used internally for 
assembly of construction equipment at 
Galion and do not have a market 
outside the plant. 

There were no significant imports of 
components previously produced at 
Galion during the investigation period. 
The remand findings further show that 
moldboards, tandem mounting sleeves 
and final drive housings, all motor 
grader components, were outsourced to 


domestic or foreign vendors after the 
Department’s negative determination. 
Axle weldments had been outsourced to 
Brazil in 1985 but in 1991, during the 
investigation period. Galion resumed 
axle weldment production again. The 
few axle weldments purchased from 
Brazil in 1991 did not cause any worker 
separations at Galion. In fact, the 
resumption of axle weldment production 
at Galion created more work at the 
Galion plant. 

Excavator parts and sprockets have 
always been purchased items for the 
Galion plant and were not made in 
Galion during the relevant period. 
Hydraulic cylinders, less than five 
percent of Gallon’s sales, were produced 
mainly for export to Canada. 

The union's submission to the USCIT 
shows invoices and memos on 
component imports dated, for the most 
part, after the Department's 
investigation and negative decision, e.g., 
the invoices from CGL Manufacturing in 
Guelph, Ontario (October 6,1991) and 
Canada Ingot Mould (August 1991); fax 
letters from Norinco in China (May 30. 
1991 and May 28,1991): Komatsu inter 
office memos (May 14.1991 and May 20, 
1991) and a Komatsu letter to NIC 
International Trade Corporation (May 
31,1991). 

Those invoices dated within the time 
period of the Department's investigation 
involve component parts that were not 
produced at Galion and were purchased 
from either Japan or Brazil—e.g., the 
January 22.1991 invoice for excavator 
components from Japan and a packing 
list dated October 19,1990 from 
Komatsu in Brazil showing shipments of 
axle weldments whose production had 
resumed at Galion in 1991, and 
sprockets. None of the invoices concern 
components that were previously 
produced at Galion. 

The findings show that imports of 
moldboards, tandem mounting sleeves 
and final drive housings occurred after 
the Department's investigation. Even if 
the imports occurred during the 
investigation period, the number of 
worker separations from outsourcing 
was not significant, (Suppl. Rec. p. 3). 

If imports of components are now 
causing significant worker separations, 
then the Department would entertain a 
new petition from the adversely affected 
workers. 

Other findings or remand from the 
company and its customers reveal that 
demand for construction machinery has 
been weak for the past two years 
because of the recession and the credit 
crunch resulting from the S8cL debacle. 


Conclusion 

After reconsideration. 1 affirm the 
original notice of negative determination 
to apply for adjustment assistance to 
former workers of Komatsu Dresser. 

Ina. in Galion. Ohio. 

Signed at Washington. DC this 5th day of 
June 1992. 

Stephen A. Wandner, 

Deputy Director, Office of Legislation & 
Actuarial Services, Unemployment Insurance 
Service. 

[FR Doc. 92-13883 Filed 6-11-92; 845 am) 
BILLING CODE 4S10-30-M 


Investigations Regarding 
Certifications of Eligibility To Apply for 
Worker Adjustment Assistance 

Petitions have been filed with the 
Secretary of Labor under section 221(a) 
of the Trade Act of 1974 (“the Act”) and 
are identified in the Appendix to this 
notice. Upon receipt of these petitions, 
the Director of the Office of Trade 
Adjustment Assistance, Employment 
and Training Administration, has 
instituted investigations pursuant to 
section 221(a) of the Act. 

The purpose of each of the 
investigations is to determine whether 
the workers are eligible to apply for 
adjustment assistance under title B, 
chapter 2, of the Act. The investigations 
will further relate, as appropriate, to the 
determination of the date on which total 
or partial separations began or 
threatened to begin and the subdivision 
of the firm involved. 

The petitioners or any other persons 
showing a substantial interest in the 
subject matter of the investigations may 
request a public hearing, provided such 
request is filed in writing with the 
Director. Office of Trade Adjustment 
Assistance, at the address shown below, 
not later than June 22.1992* 

Interested persons are invited to 
submit written comments regarding the 
subject matter of the investigations to 
the Director, Office of Trade Adjustment 
Assistance, at the address shown below, 
not later than June 22,1992. 

The petitions filed in this case are 
available for inspection at the Office of 
the Director, Office of Trade Adjustment 
Assistance, Employment and Training 
Administration, U.S. Department of 
Labor. 200 Constitution Avenue. NW., 
Washington, DC 20210. 

Signed at Washington. DC this Ist day of 
June 1992. 

Marvin M. Fooks. 

Director, Office of Trade Adjustment 
Assistance. 
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Appendix 


PetitionerUnion/wofIcers/firm-- 

Location 

Date 

received 

Date of 
petition 

Petition 

No. 

Articies produced 

Mobil Corp (wKfs)....... 

Mobil Pipeline Co (wKrs)... 

Hefcules. Inc (Co).-.... 

Scbnadlg Cofp. (USWA) —...... 

Weaver Services. Inc (wkrs)..... 

Wire Rope Corp of America. Inc (USWA). 

Schoolhouse Togs. Inc (ILGWU). 

Souttiwestem Bell Telephone Co (wkrs). 

Granitevitle Company (USHR)..*. 

Graniteville Company. Granite Drv (USHR). 

Reading A Bates Drilling Co (wkrs). 

Bokenkamp Drilling Co., Inc (Co). 

Applied Machining Technology, Inc. (wkfs)...„. 

Sonat Exploration Company (wkrs). 

Pearl Laboratories (wkrs). 

Gemini Mining (wkrs)... 

Kenmar Manufacturing (wvkrs)... 

R and S Tons Service (wkrs)......... 

Cebcor Service Corp. (wkrs).. 

ARCO Alaska. Inc (wkrs). 

All Fab Corporation (wkrs)...... 

Certify Aerospace, Inc.(wkrs)..... 

Ourttex (ILGWU)... 

Elf Exploration. Inc (wkrs).... 

Jade Sy8tems(Co)...... 

Fairfax. VA. 

Dallas. TX... 

Vero Beach. FI.. 

Henderson. KY. 

Snyder. TX.. 

St. Joseph. MO. 

Boston. MA.. 

Odessa. TX. 

Vauduse. SC. 

Graniteville. SC.. 

Houston. TX__ 

Lafayette, LA. 

Orchard Park. NY.. 

Fort Smith. AR. ...... 

Saddle Brook, NJ.. 

Stoystown, PA. 

Philadelphia. PA. 

Odessa. TX.. . 

Dallas. TX.. 

' Anchorage. AK. 

Everett, WA. 

Shelton. WA... 

Brooklyn. NY. 

Houston. TX... 

Southampton. PA. 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

06/01/92 

05/20/92 

05/20/92 

05/21/92 

05/21/92 

05/13/92 

04/13/92 

05/20/92 

05/19/92 

04/19/92 

04/19/92 

05/15/92 

05/18/92 

05/18/92 

05/18/92 

05/20/92 

05/19/92 

05/19/92 

05/20/92 

05/20/92 

05/18/92 

05/18/92 

05/18/92 

05/18/92 

04/20/92 

04/18/92 

27.319 

27.320 

27.321 

27.322 

27.323 

27.324 

27.325 

27.326 

27.327 

27.328 

27.329 

27.330 

27.331 

27.332 

27.333 

27.334 

27.335 

27.336 

27.337 

27.338 

27.339 

27.340 

27.341 

27.342 

27.343 

Oil and gas 

Oil and gas 

Pectin. 

Furnrture. 

Wrrekne sennee. 

Steel wire arxt cable. 

Childrerts outerwear. 

Telephone access lines. 

Broadwoven duck fabric. 

Broadwoven duck fabric. 

Oil and gas 

Oil and gas. 

Machine centers. 

Oil and gas. 

Contact lens. 

Coal. 

lr)|ection guns. 

Oil service. 

Oil and gas. 

Oil and gas. 

Aircraft/Aerospace Compor)ents. 

Aircraft/Aerospace Components. 

Sr>ow suits. 

Oil and gas. 

Logic modules. 


|FR Doc. 92-13884 Filed 8-11-92; 8:45 am) 

BILLING COO£ 4Sl(K-30-«l 


NATIONAL ARCHIVES AND RECORDS 
ADMINISTRATION 

Nixon Presidential Historical Materials; 
Opening of Materials 

AGENCY: National Aj*chives and Records 
Administration. 

action: Notice of opening of materials; 
correction. 

SUMMARY: This document corrects a 
typographical error in the notice of 
opening of Nixon Presidential materials 
that was published on June 4.1992 (57 
FR 23602). In the list of Staff Member 
and Office Files appearing at the bottom 
of the second column on page 23602, the 
name “Howard C. Cohen*’ should read 
“Howard A. Cohen.** 

Dated: June 9.1992. 

John A. Constance. 

Federal Register Liaison Officer. 

|FR Doc. 92-13947 Filed 8-11-92; 8:45 am) 
BiLUNQ CODE 751S-10-M 


NATIONAL COMMISSION ON 
AMERICA'S URBAN FAMILIES 

Meeting 

Notice is hereby given, pursuant to 
Public Law 92-463, that the National 
Commission on American's Urban 
Families will hold a meeting and hearing 
in Oakland. California the evening of 


Tuesday, June 23. and Wednesday, June 
24. For exact time and location of the 
meeting, please the Commission two 
days prior to the event at 202-245-6462. 

The purpose of the meeting is to 
enable invited participants to express 
their views on the condition of 
American's urban families and inform 
the Commission about programs and 
approaches that work to strengthen 
families. 

Records shall be kept of all 
Commission proceedings and shall be 
available for public inspection at 200 
Independence Avenue, SW., room 305-F. 
Washington. DC 20201. 

Anna Kondratas. 

Executive Director. 

|FR Doc. 92-13861 Filed 8-11-92; 8:45 am) 
BILLING CODE 41S(M>4-M 


NATIONAL FOUNDATION ON THE 
ARTS AND THE HUMANITIES 

National Endowment for the Arts; 
Meeting 

Pursuant to section 10(a)(2) of the 
Federal Advisory Committee Act (Public 
Law 92-463). as amended, notice is 
hereby given that a meeting of the 
Challenge/Advancement Advisory 
Panel (Advancement Overview Section) 
will be held on June 29.1992 from 9 
a.m.—5:30 p.m. and June 30 from 9 
a.m.—5 p.m. in Room M-14 at the Nancy 
Hanks Center. 1100 Pennsylvania 
Avenue. NW., Washington, DC 20506. 


This meeting will be open to the 
public on a space available basis. The 
topics will be discussion of policy and 
issues related to the field. 

Any interested person may observe 
meetings, or portions thereof, which are 
open to the public, and may be 
permitted to participate in the 
discussions at the discretion of the 
meeting chairman and with the approval 
of the full-time Federal employee in 
attendance. 

If you need special accommodations 
due to a disability, please contact the 
Office of Special Constituencies. 
National Endowment for the Arts. 1100 
Pennsylvania Avenue NW., Washington, 
DC 20506, 202/682-5532. TTY 202/682- 
5496, at least seven (7) days prior to the 
meeting. 

Further information with reference to 
this meeting can be obtained from Ms. 
Yvonne M. Sabine. Advisory Committee 
Management Officer, National 
Endowment for the Arts, Washington. 

DC 20506, or call (202) 682-5433. 

Yvonne M. Sabine, 

Director, Pane! Operations, National 
Endowment for the Arts. 

[FR Doc. 92-13903 Filed 8-11-92; 8:45 am] 
BILUNG CODE 7537-01-M 


National Endowment for the Arts; 
Meeting 

Pursuant to section 10(a)(2) of the 
Federal Advisory Committee Act (Public 
Law 92-463), as amended, notice is 
hereby given that a meeting of the 
































































25084 


Federal Register / VoL 57, No. 114 / Friday, June 12, 1992 / Notices 


Opera-Musical Theater Advisory Panel 
(Challenge IV Section) to the National 
Council on the Arts will be held on July 
2,1992 ficm 9 a.m.-^:30 p jn. in Room 714 
at the Nancy Hanks Center. 1100 
Pennsylvania Avenue, NW., 

Washi^ton. DC 20506. 

Portions of this meeting will be open 
to the public from 9 a.m.-lO a.m. and 
4:30 p.m.-6:30 p.m. The topics will be 
welcoming remarks and policy 
discussion. 

The remaining portion of this meeting 
from 10 a.m.-4:30 pm. is for the purpose 
of Panel review, discussion, ev^uation, 
and recommendation on applications for 
financial assistance under the National 
Foundation on the Arts and the 
Humanities Act of 1965, as amended, 
including information given in 
confidence to the agency by grant 
applicants. In acco^ance with the 
determination of the Chairman of 
November 20.1991, this session will be 
closed to the public pursuant to 
subsection (c)(4). (6) and (9)(B) of 
section 552b of title 5, United States 
Code. 

Any person may observe meetings, or 
portions thereof, of advisory panels 
which are open to the public, and may 
be permitted to participate in the panel's 
discussions at the discretion of the panel 
chairman and with the approval of the 
full-time Federal employee in 
attendance. 

If you need special accommodations 
due to a disability, please contact the 
Office of Special Constituencies, 
National Endowment for the Arts, 1100 
Pennsylvania Avenue. NW., 

Washington, DC 20506, 202/682-5532, 
TTY 202/682-5496, at least seven (7) 
days prior to the meeting. 

Further information with reference to 
this meeting ccm be obtained from Ms. 
Yvonne M. Sabine, Advisory Committee 
Management Officer, National 
Endowment for the Arts, Washington, 
DC 20506, or caU (202) 682-5433. 

Yvonne M. Sabine, 

Director. Panel Operations, National 
Endowment for the Arts. 

[FR Doc. 92-13904 Filed 6-11-92; 8:45 am) 
BJLUNQ coot 7S37-0>-M 


NATIONAL SCIENCE FOUNOATtON 

Collection of Infomnation Submitted 
for 0MB Review 

In accordance with the Paperwork 
Reduction Act and OMB Guidelines, the 
National Science Foundation is posting 
two notices of information collections 
that will affect the public. Interested 
persons are invited to submit comments 


by June 30,1992. Comments may be 
submitted to; 

(A) Agency Clearance Officer. 
Herman G. Fleming, Division of 
Personnel and Management, National 
Science Foundation, Washington, DC 
20550, or by telephone (202) 357-7335. 
and to: 

(b) OMB Desk Officer. Office of 
Information and Re^atory Affairs, 
Attn: Dan Chenok, Desk Officer, OMB. 
722 Jackson Place, room 3208, NEOB, 
Washington, DC 20503. 

Title: Higher Education Survey #18. 
Survey on Alcohol and Drug Programs 
at Higher Education Institutions. 

Affected Public: Non-Profit 
Institutions. 

Respondents/Reporting Burden: 567 
respondents. One hour per response. 

Abstract: This and other HES panel 
surveys are responsible for a variety of 
policy issues. Tliis survey measures to 
the extent to which insitutions have 
implemented new or strengthened 
existing prevention policies and 
prevention programs in response to the 
Drug Free School and Community Act 
Amendments of 1989. 

Dated; June 9.1992. 

Herman G. Fleming, 

NSF Reports Clearance Officer. 

[FR Doc. 92-13877 Filed 6-11-92; 8:45 am) 

BILLIMQ COOE 756S-OVM 


NUCLEAR REGULATORY 
COMMISSION 

Documents Containing Reporting or 
Recordkeeping Requirements; Office 
of Management and Budget Review 

AGENCY: U.S. Nuclear Regulatory 
Commission. 

action: Notice of the Office of 
Management and Budget review of 
information collection. 


summary: The Nuclear Regulatory 
Commission (NRC) has recently 
submitted to the Office of Management 
and Budget (OMB) for review the 
following proposal for the collection of 
information under the provisions of the 
Paperwork Reduction Act (44 U.S.C. 
chapter 35). 

1. Type of submission, new, revision, 
or extension: Revision. 

2. The title of information collection: 
Elimination of Record Keeping 
Requirements Associated with the 
Interim Pinal Rule, 10 CFR parts 30 and 
35. 

3. The form number if applicable: Not 
applicable. 

4. How often the collection is 
required: Tliis rulemaking proposes to 


eliminate the recordkeeping 
requirements previously approved for 
documenting departures from the elution 
and preparation instructions for 
diagnostic radiopharmaceuticals or from 
the package insert instructions regarding 
use or route of administration for 
therapeutic radiopharmaceuticals.. 

5. Who will be required or asked to 
report: This rulemaking would eliminate 
the recordkeeping burden for medical 
use and commercial nuclear pharmacy 
material licensees who make departures 
from the preparation and elution 
instructions for diagnostic 
radiopharmaceuticals or from the 
package insert instructions regarding 
indications for use or route of 
administration for therapeutic 
radiopharmaceuticals. 

6. Estimate of the number of 
responses: Each departure is a response. 
It is estimated that annually this 
rulemaking would eliminate the 
recordkeeping burden for 23,000 
diagnostic ra^opharmaceuticals 
departures and 100 therapeutic 
radiopharmaceutical departures.. 

7. An estimate of the total number of 
hours needed to complete the 
requirement or request The average 
buixien reduction per response is: An 
estimated 6 minutes for each medical 
use licensee that elutes generators and 
prepares diagnostic 

radiopharmaceuticals when making the 
original written directive for a specific 
departure; 3 minutes for each medical 
use licensee that elutes generators and 
prepares diagnostic 
radiopharmaceuticals, when making a 
departure, when the directive references 
the original written directive; 5 minutes 
for each medical use licensee that 
orders its diagnostic 
radiopharmaceuticals from a 
commercial nuclear pharmacy when 
making the original written directive for 
a specific departure; 1 minute for each 
medical use licensee that orders its 
diagnostic radiopharmaceuticals from a 
commercial nuclear pharmacy when 
making a departure for subsequent 
departures, which references the 
original written directive; 1 minute for 
commercial nuclear pharmacy licensees; 
and 6 minutes for medical use licensees 
using therapeutic radiopharmaceuticals. 
The total annual burden reduction for 
the industry is 1,058 hours for the 
diagnostic radiopharmaceuticals and 10 
hours for therapeutic 
radiopharmaceuticals. 

8. An indication of whether section 
3504(h), Public Law 96-511 applies: 
Applicable. 

9. Abstract: The proposed rule amends 
10 CFR part 30.34, 35.20a and 35.300 to 
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eliminate the recordkeeping 
requirements that document medical use 
or commercial nuclear pharmacy 
licensees* departure from the 
manufacturers* instructions for 
preparation of diagnostic 
radiopharmaceuticals using generators 
and reagent kits, or medical use 
licensees* departure from the package 
insert instruction regarding indications 
for use or route of administration when 
a written directive is made for the 
departure by a physician-authorized 
user. 

Copies of the submittal may be 
inspected or obtained for a fee from the 
NRC Public Document Room. 2120 L 
Street NW.. Lower Level. Washington, 
DC. 

Comments and questions can be 
directed by mail to the OMB reviewer; 
Ronald Minsk. Paperwork Reduction 
Project (3150-0010 and 0017), Office of 
Management and Budget, Washington, 
DC 20503. 

Comments can also be communicated 
to OMB by telephone at (202) 395-3085. 
The NRC Clearance Officer is Brenda Jo. 
Shelton. (301) 492-6132. Dated at 
Bethesda. Maryland, this 4th day of June 
1992. 

For the U.S. Nuclear Regulatory 
Commission. 

George H. Messenger, 

Acting Designated Senior Official for 
Information Resources Management. 

|FR Doc. 92-13896 Filed 6-11-92; 8:45 am] 
BILUNG CODE 7$S(M)1-M 


Nomination of New Members of the 
Advisory Committee on the Medical 
Uses of Isotopes 

AGENCY: U.S. Nuclear Regulatory 
Commission. 

action: Call for nominations. 

SUMMARY: The U.S. Nuclear Regulatory 
Commission (NRC) is inviting 
nominations of individuals for its 
Advisory Committee on the Medical 
Uses of Isotopes (ACMUI) who are 
qualified in the following areas: Medical 
research, hospital administration, 
radiation oncology, nuclear cardiology, 
medical physics, and radiopharmacy. 
DATES: Nominations are due on or 
before August 11.1992. 

ADDRESSES: Submit nominations to: 
Secretary of the Commission. ATTN: 
Advisory Committee Management 
Officer. U.S. Nuclear Regulatory 
Commission, Washington. DC 20555. 

FOR FURTHER INFORMATION CONTACT: 
Larry W. Camper, Office of Nuclear 
Material Safety and Safeguards, U.S. 
Nuclear Regulatory Commission. 


Washington, DC 20555. telephone: 301- 
504-3417. 

SUPPLEMENTARY INFORMATION: The 

ACMUI advises NRC on policy and 
technical issues that arise in regulating 
the medical use of byproduct material 
for diagnosis and therapy. 
Responsibilities include providing 
guidance and comments on changes in 
NRC rules, regulations, and guides 
concerning medical use; evaluating 
certain non-routine uses of byproduct 
material for medical use: and providing 
technical assistance in licensing, 
inspection, and enforcement cases. 

Committee member possess the 
medical and technical skills needed to 
address evolving issues. The ACMUI 
currently consists of two physician 
specialists in therapeutic radiology, with 
experience in teletherapy and 
brachytherapy: three physician 
specialists in nuclear medicine, with 
backgrounds in radiology, internal 
medicine, and cardiology; a nuclear 
medicine technologist; a 
radiopharmacist; two specialists in 
medical physics; a patient*s rights and 
care advocate; an individual with 
experience in State regulation of 
radioisotopes; and a representative from 
the Food and Drug Administration. 
Because issues in the medical use of 
byproduct material are becoming 
increasingly complex, NRC has diosen 
to expand the ACMUI to include 
individuals who can provide NRC with a 
broader base of information and advice 
on complex regulatory issues affecting 
the medical uses of byproduct 
radioactive materials. 

NRC is soliciting nominations of 
persons who are qualified in the 
following areas: Medical research, with 
expertise in the medical use of 
monoclonal antibodies; hospital 
administration or management; 
radiation oncology with experience in 
teletherapy, brachytherapy, and/or 
stereotactic radiotherapy; 
radiopharmacy; nuclear cardiology; and 
medical physics. Persons having the 
aforementioned qualifications are 
encouraged to apply. 

All new committee members will 
serve a 2 year term, with possible 
reappointment to two additional 2-year 
terms. 

Nominees must include resumes 
describing their educational and 
professional qualifications, and provide 
their current addresses and telephone 
numbers. 

Nominees must be United States 
citizens and be able to devote 
approximately 80 hours per year to 
committee business. Members will be 
compensated and reimbursed for travel 


(including per diem in lieu of 
subsistence), secretarial, and 
correspondence expenses. 

Dated: Rockville. MD this 8th day of June, 
1992, 

For the Nuclear Regulatory Commission. 
John C. Hoyle. 

Advisory Committee Management Officer. 
(FR Doc. 92-13895 Filed 6-11-92: 8:45 am) 
BILLING CODE 759(M)1-li 


(Docket No. 30-06402; Ucense No. 42- 
02964-01 EA 91-121] 

Western Atlas International, Inc., 
Houston, TX; Order Imposing Civil 
Monetary Penalty 

I 

Western Atlas International, Inc. 
(Licensee) is the holder of Materials 
License No. 42-02964-01 issued by the 
Nuclear Regulatory Commission (NRC 
or Commission). The license authorizes 
the Licensee to possess a variety of 
radioactive byproduct materials for use 
in well tracer studies and well logging 
activities in accordance with the 
conditions specified therein. 

II 

An inspection of the Licensee*s 
activities was conducted on September 
6-7 and September 11.1991. to review 
the circumstances surrounding a 
September 5,1991 incident involving the 
loss of a cesium-137 sealed source being 
transported with other sources from 
Yukon, Oklahoma to Houston, Texas. 
The results of this inspection indicated 
that the Licensee had not conducted its 
activities in full compliance with NRC 
requirements. A written Notice of 
Violation and Proposed Imposition of 
Civil Penalty (Notice) was served upon 
the Licensee by letter dated December 
20,1991. The Notice stated the nature of 
the violations, the provisions of the 
NRC*s requirements that the Licensee 
had violated, and the amount of the civil 
penalty proposed for the violations. The 
Licensee responded to the Notice in 
letters dated January 24.1992. In 
response, the Licensee admitted the 
violations that resulted in the proposed 
civil penalty, but requested mitigation of 
the penalty. 

III 

After consideration of the Licensee's 
response and the statements of fact, 
explanation, and argument for 
mitigation contained therein, the NRC 
Staff has determined, as set forth in the 
Appendix to this Order, that the 
violations occurred as stated and that 
the $10,000 penalty proposed for the 


1 
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violations designated in the Notice 
should be imposed. 

IV 

In view of the foregoing and pursuant 
to Section 234 of the Atomic Energy Act 
of 1954, as amended (Act), 42 U.S.C. 

2282, and 10 CFR 2.205, It Is Hereby 
Ordered That 

The Licensee pay a civil penalty in the 
amount of $10,000 within 30 days of the 
date of this Order, by check, draft, or 
money order, or electronic transfer, 
payable to the Treasurer of the United 
States and mailed to the Director, Office 
of Enforcement, U.S. Nuclear Regulatory 
Commission, Attn: Document Control 
Desk. Washington, DC 20555. 

V 

The Licensee may request a hearing 
within 30 days of the date of this Order. 
A request for a hearing should be clearly 
marked as a ''Request for an 
Enforcement Hearing" and shall be 
addressed to the Director, Office of 
Enforcement. U.S. Nuclear Regulatory 
Commission, ATTN: Document Control 
Desk, Washington, DC 20555. Copies 
also shall be sent to the Assistant 
General Counsel for Hearings and 
Enforcement at the same address and to 
the Regional Administrator, NRC Region 
rV, 611 Ryan Plaza Drive, suite 400, 
Arlington, Texas 76011. 

If a hearing is requested, the 
Commission will issue an Order 
designating the time and place of the 
hearing. If the Licensee fails to request a 
hearing within 30 days of the date of this 
Order, the provisions of this Order shall 
be effective without further proceedings. 
If payment has not been made by that 
time, the matter may be referred to the 
Attorney General for collection. 

In the event the Licensee requests a 
hearing as provided above, the issues to 
be considered at such hearing shall be: 
Whether on the basis of the violations, 
which were admitted by the Licensee, 
this Order should be sustained. 

Dated at Rockville. Maryland this 5th day 
of June 1992. 

For the Nuclear Regulatory Commission. 
Hugh L. Thompson, )r.. 

Deputy Executive Director for Nuclear 
Materials Safety, Sofeguaids and Operations 
Support 

Appendix—Evaluation and Conclusions 

On December 20,1991, a Notice of 
Violation and Proposed Imposition of Civil 
Penalty (Notice) was issued for violations 
identified during an NRC inspection. Western 
Atlas International. Inc. (WAII or Licensee) 
responded to the Notice on )anuary 24.1992. 
The Licensee admitted the violations which 
resulted in the proposed civil penalty but 
requested mitigation of the penalty. The 


NRCs evaluation and conclusions regarding 
the Licensee's requests are as follows: 

Restatement of Violations (Part I of Notice, 
Violations Assessed a Civil Penalty) 

A. 10 CFR 71.5(b) requires that each 
licensee who transports licensed radioactive 
material outside of the confines of its plant or 
other place of use. or who delivers licensed 
material to a carrier for transport, shall 
comply with the applicable requirements of 
the regulations appropriate to the mode of 
transport of the United Stat es De partment of 
Transportation (DOT) in 49 CFR parts 170 
throu^ 189. 

49 CFR 177.842(d) requires that packages of 
radioactive material must be so blocked and 
braced that they cannot change position 
during conditions normally incident to 
transportation. 

Contrary to the above, on September 5. 

1991. the licensee did not adequately block 
and brace a package containing licensed 
material to prevent the movement and 
subsequent accidental loss of that package 
from the transport vehicle. Specifically, a 
transport package containing a two curie 
cesium 137 sealed source was not sufficiently 
blocked and braced on the transport vehicle 
to prevent the accidental loss of the package 
under conditions normally incident to 
transportation while en route from Yukon, 
Oklahoma to Houston, Texas. 

B. 10 CFR 71.5(a) requires that each 
licensee who transports licensed radioactive 
material outside of the confines of its plant or 
other place of use, or who delivers licensed 
material to a carrier for transport, shall 
comply with the applicable requirements of 
the regulations appropriate to the mode of 
transport of the United States Department of 
Transportation (DOT) in 49 CFR parts 170 
throu^ 189. 

49 CFR 173.475 requires, in part, that prior 
to each shipment of radioactive material, the 
licensee ensure that the transport package is 
in unimpaired condition and ^at each 
closure device is properly installed and 
secured and free of defects. 

Contrary to the above, on September 5, 
1991, the licensee did not ensure that the 
transport package's closure device was 
properly installed and secured and free of 
defects. Specifically, the safety pin designed 
to secure the locking bar of the transportation 
package's closure device was not installed 
prior to the package's use in transporting a 
two curie cesium 137 sealed source. 
Subsequently, the closure device became 
dislodged during transport which allowed the 
sealed source to become separated from the 
transport package when the package was lost 
from the transport vehicle while en route 
from Yukon, Oklahoma to Houston, Texas. 

Collecively, this is a Severity Level 1 
problem. Cumulative Civil Penalty—$10,000 
(assessed equally between the two 
violations). 

Summary of Licensee's Response and 
Request for Mitigation 

The Licensee admitted the violations which 
resulted in the proposed civil penalty but 
requested mitigation of the penalty from 
$10,000 to either the basic $^000 (referring to 
Um normal base value alluded to on Page 3 of 


NRCs December 20,1991, Notice) or to 
something closer to $2,000. The Licensee 
based its request for mitigation on its 
argiiments t^t: 

(1) The amount of the civi) penalty should 
not have been increased based on "prior 
notice" where the WAII Senior Safety 
Engineer performed an inspection in advance 
of the shipment of radioactive sources and 
instructed a district manager to take certain 
actions prior to shipping the sources. 

(2) WAII does not need additional 
punishment to get its attention, as indicated 
by the fact that it terminated tlie employment 
of the district manager who, according to 
WAII, intentionally did not follow 
Instructions which could have mitigated the 
consequences of the event: and by the fact 
that it took corrective actions to preclude 
recurrence, including modifications to its 
carrier vehicles. 

(3) The penalty against WAII should reflect 
what actually occurred, not what could have 
occurred based on speculation. 

(4) The penalty should reflect the past good 
record of WAII. 

NRC Evaluation of Licensee’s Response 
(1) Prior Notice 

NRCs December 20,1991, letter stated 
", . . it was determined that any mitigation 
based on your good past performance was 
offset by your prior notice regarding the 
defects in the shipping container's closure 
mechanism." NRC’s Enforcement Policy 
(Section V.B.) permits increasing a civil 
penalty by as much as 100% in cases where 
the licensee had prior knowledge of a 
potential problem as a result of a licensee 
review, and failed to take effective corrective 
steps. 

WAII questions whether this factor should 
be applied when, as it argues in this case, an 
inspection is performed by the licensee in 
advance of an activity and responsible 
individuals ignore instructions to take steps 
to preclude violations. "It would appear." 
WAII said in its reply, "that the NRC prefers 
WAII had not made the preliminary 
inspection so that any loss would have been 
simply inadvertent or without knowledge . . . 
Failing to do so should be a factor which 
increases the penalty, not the reverse. . , 

It is expected that licensees conduct 
appropriate audits to assure that regulatory 
requirements arc being met. Licensees who 
fail to perform such audits do so at their peril 
since they risk escalated enforcement action 
for NRC-identified violations. Therefore. NRC 
does not accept the contention that licensee 
management will not conduct audits to 
identify safety issues because of fear of 
enforcement action. Such an attitude is 
inconsistent with the safety ethic expected of 
licensees. 

The NRC Enforcement Policy provides that 
meticulous attention to detail is expected 
from licensees in order to assure adequate 
protection of the public health and safety. 

The preliminary inspection performed by the 
Licensee's Senior Safety Engineer exemplifies 
this approach. The Issue in this case is not 
that the dvil penalty is being escalated for 
performing an audit, but rather that the 
penalty is being escalated because there was 
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not adequate follow up by management 
consistent with the safety significance of the 
problem that the audit uncovered. 

As a result of the preliminary inspection* 
Licensee management had knowledge of a 
problem with significant health and safety 
implications; but subsequently, the District 
Manager, a Licensee official, failed to 
address the issue. The NRC Enforcement 
Policy defines a “licensee official** as a first 
line supervisor or above. Had the failure 
occurred on the part of a non-management 
employee, the outcome of the enforcement 
action would have been different. 

The Licensee further seeks to distance 
itself from the failure of its employee by 
staling that “specific remedial instructions 
were given which were ignored by a District 
Manager who had no history of ignoring such 
instructions." NRC is not in a position to 
comment on whether the District Manager 
had a history of ignoring instructions. It is not 
clear why, in the absence of a history of not 
following instructions, he would do so here. 
Nevertheless, the use of inadequately 
prepared shipping containers is a serious 
matter that should have had further follow up 
to assure that the problem was corrected. 
Considering that the District Manager failed 
to follow through by executing the 
instructions of the Senior Safety Engineer, 
and that the Senior Safety Engineer failed to 
follow up with the District Manager to assure 
that the instructions were executed, it is clear 
that Licensee management with the 
knowledge available, could have taken 
reasonable action that would have prevented 
the violation from occurring. As a result of 
the failure to follow through on the part of 
Licensee management a violation occurred 
that involved the potential for very 
significant radiation exposure, and one 
member of the public did receive an exposure 
to his fingers of 3.5 to 5.5 rem. 

Under these circumstances, the NRC Staff 
believes that it acted appropriately in 
balancing mitigation for prior good 
performance (in this case, 100% mitigation] 
against escalation for prior notice (in this 
case), 100% escalation. The Licensee has 
provided no basis for any additional 
mitigation. 

2. Incentives to Take Corrective Action 

The Licensee argues that the dvil penalty 
is not necessary to cause it to take Its 
responsibilities seriously and to take 
corrective actions. NRC Licensees are always 
expected to take their responsibilities 
seriously and take appropriate corrective 
action. Additional action would be taken if a 
licensee argi>ed otherwise. Civil penalties are 
assessed to deter future noncompliance on 
the part of all licensees and to emphasize the 
need for lasting corrective action. The 
deterrent effect is achieved when licensees, 
in order to avoid civil penalties, take prompt 
and effective action in advance of any 
potential violation so that the violation does 
not occur and the NRC does not have to 
become involved. Thus, the NRC Staff does 
not believe that the Licensee*8 argument 
warrants reconsideration of the dvi) penalty. 

3. Actual vs. Hypothetical Consequences 

The Licensee argues that the penalty 
should reflect what actually occurred, not 


what could have occurred. However, the NRC 
Enforcement Policy takes into account both 
actual and potential safety consequences. In 
this case, the NRC Staff, after consulting the 
Commission, assigned the highest possible 
severity level to the violations because they 
resulted in actual unnecessary radiation 
exposures to emergency response personnel 
and had a potential for much higher 
exposures to these individuals and to other 
members of the public. The regulations that 
were violated are designed to prevent 
licensed radioactive sources from posing this 
type of hazard. The entire system of 
containment—consisting of the source 
container itself and the securing of the 
container to the vehicle—failed due to these 
violations. As the Commission stated in X~ 
Roy Engineering, * * our statutory 
obligation to protect the public health and 
safety is not subject to the condition 
precedent that actual injuries occur." 1 AEC 
553, 555 (1960). 

The Licensee also raises an issue as to 
whether the emergency response personnel 
acted reasonably and were adequately 
trained. However, the responsibility to 
adequately control licensed material so as to 
assure the protection of the public health and 
safety rests with the Licensee and not with 
emergency response personnel or other 
members of the general public. Moreover, any 
person could have stopped on the roadway 
and picked up the source. Only luck 
prevented that scenario, with its resulting 
adverse health and safety consequences, 
from happening. 

Thus, the NRC Staff does not find that the 
Licensee*s argument warrants 
reconsideration of the civil penalty. 

4. Compliance History 

The Licensee argues that the civil penalty 
should reflect the good past record of WAU. 
As discussed above, in proposing the penalty, 
NRC did take the Licensee’s past 
performance into account and concluded that 
mitigation of the base penalty value was 
appropriate based on prior good 
performance. However, this mitigation was 
offset by the escalation of the base penalty 
value on the prior notice factor. 

NRC Conclusion 

The NRC Sta^ concludes that the Licensee 
has not provided an adequate basis for 
mitigation of the civil penalty. Consequently, 
the proposed civil penalty in the amount of 
$10,000 should be imposed. 

[FR Doc. 92-13897 Filed 6-11-92; 8:45 am) 
BIUJNQ COO€ 75S(M>1-M 


OFFICE OF THE UNITED STATES 
TRADE REPRESENTATIVE 

[Docket No. 301-e3A] 

Proposed Determination of Action 
Concerning the European 
Community’s Oilseeds Subsidy 
Regime; Request for Public Comment 
and Public Hearing 

agency: Office of the United States 
Trade Representative. 


ACTION: Notice of proposed 
determination of action pursuant to 
sections 301(a) and 306(b) of the Trade 
Act of 1974, as amended (Trade Act); 
request for public comment pursuant to 
section 306(c) of the Trade Act; and 
notice of public hearing concerning the 
proposed action. 


summary: Rights and benefits of the 
United States under the General 
Agreement on Tariffs and Trade (GATT) 
continue to be denied by subsidies on 
oilseeds granted by the European 
Community (EC). Accordingly, the 
United States Trade Representative 
(USTR or Trade Representative) intends 
to take action, subject to the direction, if 
any, of the President, as required by 
section 301(a), to enforce U.S. rights or 
to obtain the elimination of the EC's 
subsidies on oilseeds. Specifically, the 
Trade Representative proposes to 
increase duties affecting $1 billion in 
imports of EC goods into the United 
States, which is an amoimt equivalent in 
value to the burden or restriction 
imposed upon U.S. commerce by the 
EC’s oilse^ subsidies. The Trade 
Representative also seeks public 
comment and will hold a public hearing 
on July 13-14,1992, concerning the 
proposed action. 

DATES: Written comments from 
interested persons are due on or before 
July 10,1992; requests to testify at the 
public hearings are due on or before 
June 24,1992; written testimony is due 
on or before July 6,1992; the public 
hearing will be held on July 13,1992, and 
will continue on July 14.1992, if 
necessary; arid rebuttal briefs are due 
on or before July 17,1992. 

FOR FURTHER INFORMATION CONTACT; 

Marilyn Moore, Senior Economist (202) 
395-5006; Bennett Harman, Director for 
European Community Affairs (202) 395- 
3074; or Daniel Brinza, Senior Advisor 
and Special Counsel for Natural 
Resources (202) 395-7305, Office of the 
United States Trade Representative. 

SUPPLEMENTARY INFORMATION: On 

December 16,1987, the American 
Soybean Association filed a petition 
pursuant to section 302 of the Trade Act 
alleging, among other things, that the 
EC's acts, policies, and practices 
concerning oilseeds were denying rights 
of the United States under the GATT 
and were imposing a burden or 
restriction upon U.S. commerce. On 
January 5,1988, the Trade 
Representative initiated in investigation 
of these practices. 

After extensive consultations failed to 
resolve the dispute, the United States 
requested the GATT Council of 
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Representatives (GATT Council) to 
establish a dispute settlement panel, in 
accordance with section 303(a)(2) of the 
Trade Act. The GATT panel found in 
1989 that EC subsidies to oilseed 
producers and processors deny U.S. 
exporters the benefits of duty-free 
access to the EC market that were 
guaranteed to the United States in a 
1962 trade agreement. 

On January 25.1990. the GATT 
Council adopted the panel report by 
consensus, and the EC representative 
confirmed the EC’s intention to comply 
with the panel's recommendations. The 
EC advised that the necessary measures 
would be effective by the 1991 crop 
year. 

On January 31,1990, USTR 
determined, consistent with the GATT 
panel’s conclusions, that the EC's 
production and processing subsidies on 
oilseeds deny rights of the United States 
under a trade agreement within the 
meaning of section 301(a)(1)(A) of the 
Trade Act. and that EC production 
subsidies deny benefits to the United 
States within the meaning of section 
301(a)(l)(B)(i). Because the EC had 
agreed to take satisfactory measures 
within the meaning of section 
301(a)(2)(B)(i) to comply with its GATT 
obligations. USTR determined pursuant 
to section 304(a)(1)(B) that the 
appropriate action at that time was to 
conclude the investigation, monitor the 
EC’s compliance pursuant to section 
306(a), and take further action if the EC 
failed to implement the panel report 
satisfactorily by the 1991 crop year. 

On May 24.1991. the EC advised that 
it would implement the GATT panel’s 
recommendations by October 31,1991, 
and that the reforms would apply to all 
oilseeds harvested during calendar year 
1992 and thereafter. The EC proposed a 
new subsidies regime that purported to 
comply with the GATT panel’s 
reconimendations. 

After reviewing the new regime, the 
United States proposed that the GATT 
panel be reconvened to consider 
whether the EC had implemented the 
panel’s findings. On March 16,1992, the 
reconvened panel formally released its 
“follow-up” report, which confirmed 
that the EC is continuing to impair its 
duty-free tariff bindings on oilseeds. The 
reconvened panel recommended that the 
EC move expeditiously to modify its 
new support system. At the GATT 
Council meeting on April 30,1992, the 
EC indicated that it is not now prepared 
to make the required changes. 

Proposed Determination and Action 

If. on the basis of monitoring, the 
Trade Representative considers that the 


EC is not satisfactorily implementing its 
commitment to comply with the panel’s 
recommendations, section 306(b) of the 
Trade Act requires the Trade 
Representative to determine what 
further action the Trade Representative 
shall take under section 301(a). Section 
301(a) requires the Trade Representative 
to take action, subject to the specific 
direction, if any, of the President, to 
enforce U.S. GATT rights or to obtain 
the elimination of the act. policy, or 
practice at issue. Section 301(c) 
specifically authorizes the Trade 
Representative to suspend or withdraw 
the benefits of trade agreement 
concessions and to impose duties or 
other import restrictions upon the 
products of a foreign country for such 
time as the Trade Representative 
determines appropriate. 

The USTR considers that the EC has 
failed to implement satisfactorily its 
commitment to comply with the original 
GATT panel report or to take any steps 
to implement the recommendations 
contained in the panel’s “follow-up” 
report. Accordingly, the Trade 
Representative proposes, pursuant to 
sections 301(a) and 301(c), to impose 
increased duties affecting $1 billion of 
EC imports into the United States, which 
is an amount equivalent to the burden or 
restriction imposed upon U.S. commerce 
by the EC’s oilseed subsidies. The 
products upon which the increased 
duties will be imposed will be drawn 
from the list of products set forth in the 
Annex to this notice. 

Public Comment 

USTR invites all interested persons to 
provide written comments concerning 
the proposed action. Specifically, 
interested persons may provide 
comments regarding (1) the 
appropriateness of imposing increased 
duties upon the products listed in the 
Annex to this notice; (2) the levels at 
which U.S. customs duties should be set 
for particular items: and (3) the degree 
to which increased duties might have an 
adverse effect upon U.S. consumers of 
the products listed in the Annex. 

Comments must be filed in 
accordance with the requirements set 
forth in 15 CFR 2006.8(b). and are due no 
later than July 10,1992. Comments must 
be in English and provided in 20 copies 
to: Chairman. Section 301 Committee, 
room 223, Office of the United States 
Trade Representative, 600 17th Street, 
NW.. Washington. DC 20506. 

Comments will be placed in a file 
(Docket 301-63A) open to public 
inspection pursuant to 15 CFR 2006.13, 
except for confidential business 
information exempt from public 


inspection in accordance with 15 CFR 
2006.15. Confidential business 
information submitted in accordance 
with 15 CFR 2006.15 must be clearly 
marked “Business Confidential” in a 
contrasting color ink at the top of each 
page on each of the 20 copies, and must 
be accompanied by a nonconfidential 
summary of the confidential 
information. The nonconfidential 
summary shall be placed in the docket 
that is open to public inspection. 

Public Hearing 

A public hearing concerning the 
proposed action will be held on July 13. 
1992, commencing at 10 a.m. and 
continuing on July 14,1992. if necessary. 
The hearing will be held at the 
International Trade Commission. 
Courtroom A. room 100, 500 E Street, 
SW., Washington, DC 20436. 

Interested persons wishing to testify 
orally must provide a written request to 
do so by noon on June 24.1992, to 
Chairman, Section 301 Committee, room 
223, Office of the United States Trade 
Representative, 60017th Street, NW., 
Washington, DC 20506. In their request, 
they must provide the following 
information (1) Name, address, 
telephone nunber, and firm or affiliation; 
and (2) a summary of their presentation. 
After consideration of a request to 
present oral testimony at the public 
hearing, the chairman will notify the 
applicant of the time of his or her 
testimony, if the request conforms to the 
requirements of 15 CFR 2006.8(a). 

Additionally, person presenting oral 
testimony must submit 20 copies of their 
complete written testimony, in English, 
by noon on July 6.1992, to the Chairman, 
Section 301 Committee at the address 
listed above. All written submissions 
msut be filed in accordance with 15 CFR 
2006.8. 

Testimony, both written and oral, 
shall be limited to the following 
subjects: (1) The appropriateness of 
imposing increased duties upon the 
products listed in the Annex to this 
notice; (2) the levels at which U.S. 
customs duties should be set for 
particular items; and (3) the degree to 
which increased duties might have an 
adverse effect upon U.S. consumers of 
the products listed in the Annex. 
Remarks at the hearing will be limited to 
five minutes. 

In order to allow each party an 
opportunity to respond to information 
provided at the hearing by other parties. 
USTR will entertain rebuttal briefs filed 
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by any party, in accordance with 15 CFR 
2006.8(c) by noon on July 17,1992. 
leanne E. Davidson, 

Chairman, Section 301 Committee. 


Annex 


KTS 

subheading 


Article 


0406.10.50 

0406.20.10 

0406.20.20 

0406.20.30 

0406.20.35 

0406.20.40 

0406.20.50 

0406.20.55 

0406.20.60 

0406.30.10 

0406.30.20 

0406.30.30 

0406.30.40 

0406.30.50 

040830.55 

0406.30.60 

0406.40.20 

0406.40.40 

0406.40.60 

0406.40.80 

0406.90.05 

0406.90.10 

0406.90.15 

0406.90.20 

0406.90.25 

0406.90.30 

0406.90.35 

0406.90.40 

0406.90.45 


0406.90.60 

0406.90.65 

U406.90.70 

0406.90.80 


U603.10.60 

0603.90.00 

0709.60.00 

0712.90.75 

1109.00.10 

1109.00.90 

1514.10.10 

1514.10.90 

1514.90.10 
1514.90.50 

1514.90.90 

1601.00.20 

1601.00.40 

1601.00.60 


teng^ is nombefod subheadings which are being considered, and such 

and curd: Fresh cheese (Including whey cheese) not fermented, and curd: tChongos] 

Grated or powdered cheese of an kinds: Bfue-veined cheese* 

Roquefort cheese 
Other 

Cheddar cheese 
Colby 

Edam and Gouda cheeses 

Cheeses made from sheep's milk 
Other 

Processed (process) cheese, not grated or powdered: 

Blue-veined cheese other than Roquefort cheese 
Cheddar cheese 
Cdby cheese 
Edam arxf Gouda cheeses 
Gruyere-process cheese 
Other, including mortures of the above: 

Cheeses made from sheep's milk 
Other 

Blue-veined cheese: Roquefort 
In original loaves 
Other 
Other 

In original loaves 
Other 

Other cheese: 

Bryndza cheese 
Cheddar cheese 
Edam and Gouda cheeses 
G)et 08 t cheeses: 

^ from goaf, milk whey of from wtH^r obtained from a morture o( goaf, nklk and not more than 20 percent by weight o» eoW, n«k 

Goya cheese 
Sbnnz cheese 

front <»;«>•» milk. Reggieno, ParmeMO. Provolone and ProvolettI cheeM, 

!>w«« Emmentaler cheeM with eye formation Gammelost and Nokkelost cheeM, 

Other ^ ^ 

Colby cheese 

Other, including mixtures of the above: 

^^^talning Romano. Reggiano. ParmoMn. Provolone. Provolotti. Sbrinz or Goya, all the foregoing made from cow', milk 
Other 

Other vegetables, fresh or chilled: 

Pnjtts^ttw genus Capsicum (peppers) or of the genus Pimenta (e.g.. Allspice) 

Dri^^ables. whole, cut, sliced, broken or In powder, but not further prepared: Other vegetal 

Wheat gluten, whether or fK)t dried: 

To be used as animal feed 
Other 

” cfre^calty modHIad: Crude oil: 

to be used in the manufacture of rubber substitutes or lubncaUng oil 

Other: 

nwnofacture of rubber wbsHutes or lubricating oil; Other: 

Other 

^POrt?OtS^ fr^ 

Beef in airtight containers 
Other 

other prepared or preserved meat, meat offal or blood; Of Mme; Shoulder, and cut, thereof; 
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Annex— Continued 

HTS 

subheading 

Article 

1602.42.20 

1602.42.40 

Boned and cooked and packed in airtight containers 

Other 

1604.16.40 

1604.16.60 

Prepared or preserved fish; caviar and caviar substitutes prepared from fish eggs: Fish, whole or in pieces, but not minced; Anchovies: [In oil, in 
airtight containers] Other. 

In immediate containers weighing with their contents 6.8 kg or less each 

Other 

1605.90.05 

Crustaceans, molluscs and other aquatic mvertebrates, prepared or preserved: [Crab; Shrimps and prawns; Lobster; Other crustaceans] Other: 
Products containing fish meat; prepared meals 

Other Clams: In airtight containers; 

1605.90.06 

Razor clams (S/Aoua patufa) 

Other 

1605.90.10 

Boiled clams, whether whole, minced or chopped, and whether or not salted, but not otherwise prepared or preserved, in immediate containers, the 
contents of each container not exceedirvg 680 grams gross weight 

1605.90 20 
1605.90.30 

Other 

Other 

1605.90.40 
1605.90.50 
1605.90 55 
1605.90.60 

Oysters: 

Snx)ked 

Other ** 

Snails, other than sea snails 

Other 

1704.90.10 

1704.90.20 

Sugar confectionery (including white chocolate), not containing cocoa: [Chewing gum, whether or not sugar-coated] Other Confections or 
sweetmeats ready for consumption: 

Candied nuts 

Other 

1704.90.40 

1704.90.60 

Other 

Nicies of milk or cream 

Other 

1905.10.00 

1905.30.00 

1905.90.10 

1905.90.90 

Bread, pastry, cakes, biscuits and other bakers* wares, whether or not containing cocoa; communion wafers, empty capsules of a kind suitable for 
pharmaceutical use. sealing wafers, rice paper and similar products: 

Crispbread [Gingerbread and the like] 

Sweet biscuits; waffles and wafers [Rusks, toasted bread, and similar toasted products] Other: 

Bread, pastry, cakes, biscuits and similar baked products, and pudding, whether or not containing chocolate. fruiL nuts or confectionery 
Other 

2001:90.25 

2001:90.30 

2001:90.35 

2001:90.39 

2001:90.42 

2001:90.45 

2001:90.50 

2001:90.60 

Vegetables, fruit, nuts and other edible parts of plants, prepared or preserved by vinegar or acetic acid. [Cucumbers including gherkins; Onions] 
Other: [Capers] Other: Vegetables: 

Artichokes 

Beans [Nopalitos] 

Pimientos {Capstcum anuum) 

Other 

Chestnuts 

Mangoes 

Walnuts 4 

Other 

2003.10.00 

Mushrooms and truffles, prepared or preserved otherwise than by vinegar or acetic acid: 

Mushrooms 

2009.70.00 

Fruit juices Cmduding grape must) and vegetable juices, unfermented and not containing added spirit, whether or not containing added sugar or other 
sweetening matter: 

Apple juice 

2202 .10.00 

Waters. irKluding mineral waters and aerated waters, containing added sugar or other sweetening matter or flavored, and other nonalcoholic 
beverages. r)ot irKludIng fruit or vegetable juices of heading 2009: 

Waters, including mineral waters and aerated waters, containing added sugar or other sweetening matter or flavored 

Other Milk-based drinks: 

2202.90.10 

2202.90 20 

2202.90.90 

Chocolate milk drink 

Other 

Other 

2204.21.40 

Wine of fresh grapes, including fortfied wines; grape must other than that of heading 2009: [Sparking wme] Other wine; grape must with 
fermentation prevented or arrested by the addition of alcohol: In containers holding 2 liters or less: [Effervescent wine] Other 

Of an alcoholic strerigth by volume rx>t over 14 percent vol. 

2204.21.60 

Of an alcoholic strength by volume over 14 percent vol.: 

if entitled under regulations of the United States Internal Revenue Service to a type designation which includes the name "Marsala" and if so 
designated on the approved label 

2204.21.60 

Other 

2204.29.20 

2204.29.40 

Other In containers holding over 2 liters but not over 4 liters: 

Of an alcoholic strertgth by volume rH>t over 14 percent vol. 

Of an alcoholic strength by volume over 14 percent vol. 

In containers holding over 4 liters: 

2204.29.60 

2204.29.80 

Of an alcoholic strength by volume ooX over 14 percent vol. 

Of an alcoholic strength by volume over 14 percent vol. 

Vermouth and other wine of fresh grapes flavored with plants or aromatic substances: In containers holding 2 liters or less: 

2205.10.30 

Vermouth 

Other Vermouth; 

2205.90.20 

2205.90.40 

In containers each holding over 2 liters but not over 4 liters 

In containers each holding over 4 liters 

Undenatured ethyl alcohol of an alcoholic strength by volume of less than 80 percent vd.; spirits, liqueurs and other spirituous beverages; compound 
alcoholic preparations of a kirvl used for the manufacture of beverages: [Compound alco^ic preparations of a kind used for the manufacture of 
beverages] 

Spirits obtained by distilling grape wine or grape marc (grape brandy): 

2208.20.10 

2208^.20 

Pisco and singani Other In containers each holding not over 4 liters: 

Valued not over $2.38/titer 
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Annex— Continued 


HTS 

subheading 


2206.20.30 
2208^.40 

2208.20.50 

2208.20.60 

2208.50.00 

2208.90.01 

2208.90.05 

2208.90.10 

2208.90.12 
2208.90.14 
2206 90.15 

2206.9020 

2206.90.25 

2208.90.30 

2208.90.35 

2206.90.40 

2208.90.45 


2208.90.60 
2208.90.65 

2208.90.70 

2208.90.71 

2208-90.75 

2206.90.80 

2309.90.10 

2309.90.30 

2309.90.60 

2309.90.90 

2401.20.05 

2401.20.20 

240120.30 

2401.20.50 

2401.20.60 

2401.20.80 

2402-20.10 

240220.80 

2402.20.90 

2403.10.00 

3501.10.10 

3501.10.50 


Article 


Valued over $2.38 but not over $3.43/titer 
Valued over $3.34/liter 
In containers each holding over 4 titers: 

Valued not over S2.38/lfter 
Valued over $2.38/liter 
[Whiskies; Rum and tafia] 

Gin and Geneve 
Other 
Aquavit 
Bftters: 

Not fit for use as beverages 
Fit for use as beverages 
Brandy: Slivovitr. Valued not over $3.43/liter 
In containers each holding not over 4 liters 
In containers each holding over 4 biers 
Valued over $3.43/liter 

Other In containers each holding not over 4 bters: 

Valued not over S2.38/litef 
Valued over $2.38 but not over $3.43/liter 
Valued over $3.43/liter 
In containers each holding over 4 bters: 

Valued not over $2.38/trter 

Valued over $2.36/liler ‘ ' 

Cordials, liqueurs, kirschwasser artd ratafia * * 

[Tequila] 

Vodka In containers each holding not over 4 liters: 

Valued not over $2.05/liter 
Valued over $2.05/liter 
In containers each holding over 4 liters 
Limitations of brandy and other spirituous beverages 
Other Spirits: [Mescal In containers each hokjmg not over 4 liters] 

Other 

Other 

Preparations of a kind used in animal feedmg: [Dog or cat food, put up for retail sale] Other 
Mixed feeds or mixed feed ingredients 
Other 

Animal feeds containing milk or rmtk derivatives 
Other 

Animal feeds containing egg 
Other 

Unmanufactured tobacco (whether or not threshed or similafty processed); tobacco refuse: Tobacco. p€^ or wholly stemmed/stripped; Not 
threshed or similarly processed: , 

Leaf tobacco, the product of two or more countnes or dependencies, when mixed or packed together 
Other 

Contair)ir)g over 35 percent wrapper tobacco 
Not containmg wrapper tobacco, or not containing over 35 percent wrapper tobacco: 

Cigarette leaf 
Other. ir)duding dgar leaf 
Threshed or similarly processed: 

From cigar leaf 
Other 

Cigars, cheroots, dganllos and cigarettes, of tobacco or of tobacco substitules. Cigarettes containing tobacco: 

Containing clove 
Other 

Paper-wrapped 

Other 

Other manufactured tobacco and manufactured tobacco substitutes; '‘homogenized” or "reconstituted” tobacco; tobacco ^acts and essences- 
Smoking tobacco, whether or not containing tobacco substitutes in any proportion 
Casein, casemates and other casein derivatives; casein glues. Casein: 

Milk protein concentrate 
Other 


(FR Doc. 92-13911 Filed 6-11-92; 8:45 am) 
BILUNG COO€ 


[Docket No. 301-69] 

Termination of Section 302 
Investigation: Intellectual Property 
Acts, Policies, and Practices on 
Taiwan, and Revocation of Priority 
Foreign Country Designation 

agency: Office of the United States 
Trade Representative. 

action: Notice of termination of 
investigation pursuant to section 302(b) 


of the Trade Act of 1974, as amended 
(Trade Act); monitoring under section 
306(a) of the Trade Act; and revocation 
of ‘‘priority foreign country“ 
identification pursuant to section 
182(c)(1)(A) of the Trade Act. 


summary: Pursuant to section 
304(a)(l)(A)(ii) of the Trade Act, 19 
U.S.C. 2414(a){l)(A)(ii), the United 
States Trade Representative (USTR) has 
decided that the acts, policies and 


2 
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practices of the authorities on Taiwan 
concerning the protection and 
enforcement of intellectual property 
rights are unreasonable and burden or 
restrict U.S. Commerce. The authorities 
on Taiwan, however, will take specific 
measures to improve the level of 
protection of intellectual property rights 
and the enforcement of those rights. 

Thus, pursuant to section 301(b). 19 
U.S.C. 2411(b). the USTR has determined 
that the appropriate action in this case 
is to terminate the investigation and 
monitor implementation of these 
measures pursuant to section 306(a), 19 
U.S.C. 2416. Because expeditious action 
was required in reaching an agreement 
to resolve the issues raised in this case, 
the USTR made her determinations prior 
to the receipt of the public comments 
that are to be submitted by July 6.1992. 
(57 FR 23605) The USTR will review 
these comments upon receipt. 

In view of the specific measures set 
forth in the Agreement, the USTR has 
decided to revoke the identification of 
Taiwan as a “priority foreign country’* 
under section 182 of the Trade Act. 19 
U.S.C. 2242. 

DATES: This investigation was 
terminated and the identification of 
Taiwan as a “priority foreign country” 
revoked effective June 5,1992. 

FOR FURTHER INFORMATION CONTACT: 
Laura Kneale Anderson. Director for 
Taiwan (202) 395-6813; Emery Simon, 
Deputy Assistant USTR for Intellectual 
Property (202) 395-6864: or Catherine 
Field. Associate General Counsel (202) 
395-3432. Office of the United States 
Trade Representative. 

SUPPLEMENTARY INFORMATION: On May 
29,1992, pursuant to section 302(b)(2)(A) 
of the Trade Act, the USTR initiated an 
investigation of those acts, policies and 
practices of the authorities on Taiwan 
that were the basis for identification of 
Taiwan as a “priority foreign country” 
under section 182(a) of the Trade Act. In 
identifying Taiwan as a “priority forei^ 
country,” the USTR noted deficiencies in 
that trading partner’s intellectual 
property acts, policies, and practices 
with respect to: (1) effective 
enforcement of intellectual property 
rights, in particular, the grant of 
effective remedies against infringement 
of copyright and trademarks; (2) the high 
level of exports worldwide of goods 
from Taiwan that infringe intellectual 
property rights; and (3) the level of 
protection provided under laws and 
agreements for owners of U.S. patents, 
copyrights, trade secrets, layout designs 
of integrated circuits, and industrial 
designs. The USTR has determined 
pursuant to section 304(a) of the Trade 
Act. 19 U.aC 2414(a). that these acU. 


policies and practices are unreasonable 
within the meaning of section 
301(d)(3)(B)(II) and burden or restrict 
U.S. commerce. 

On June 5.1992. representatives of the 
authorities on Taiwan and 
representatives of the authorities in the 
United States reached an agreement on 
providing improved levels of protection 
for patents, copyrights, trade secrets, 
layout designs of integrated circuits and 
industrial designs. The Agreement also 
provides detailed commitments on the 
enforcement of intellectual property 
rights, including commitments on the 
prevention of exports of infringing goods 
from Taiwan and a commitment to 
obtain effective remedies against 
infringement of intellectual property 
rights. Based on this Agreement to 
eliminate the unreasonable acts, 
policies, and practices, and in the 
expectation that the commitments 
contained in the Agreement will be fully 
implemented, the USTR has decided 
that the appropriate action in this case 
is to terminate this investigation. In 
addition, pursuant to section 
182(c)(1)(A) of the Trade Act, the USTR 
has decided that the information in the 
Agreement warrants revocation of the 
identification of Taiwan as a “priority 
foreign country.” 

The USTR will monitor compliance 
%vith this trade agreement pursuant to 
section 306 of the Trade Act. and if, on 
the basis of this monitoring, the USTR 
considers that the authorities on Taiwan 
are not satisfactorily implementing the 
Agreement, the USTR will determine 
what further action to take under 
section 301(a) of the Trade Act. 

Jeanne E. Davidton. 

Chairman, Section 30J Committee. 

|FR Doc, 92-13913 Filed 6-11-92; 8:45 am] 
BMJJNQ CODE 


Membership of the Performance 
Review Board (PRB) 

agency: Office of the United States 
Trade Representative. 
action: Membership of the 
Performan ce Review Board (PRB). 

summary: The following staff members 
are designated to serve on the 
Performance Review Board: 

Chair—Kathryn Early, 

Alternate—John Hopkins, 

Members— 

James M. Murphy. Jr., 

Christopher Marcich, 

Kathleen Lyon, 

Stephen Farrar, Ex-offico. 

Lorraine Green, Executive Secretary, 
EFFECTIVE date: June 1.1992. 


FOR FURTHER INFORMATION CONTACT. 

Lorraine Green, Director. Human 
Resources. (202) 395-7360. 

John T. Hopkins. 

Assistant United Stales Trade Representative 
for Administration. 

(FR Doc. 92-13912 Filed 6-11-92: 8:45 am) 
BILLiNO COOC 3t90-S1-M 


SECURITIES AND EXCHANGE 
COMMISSION 

(RoL No. IC-187S7; 811-2882J 

Municipal Cash Reserve Management, 
Inc.; A^icatlon for Deregistration 

June 4. 1992, 

agency: Securities and Exchange 
Commission (**SEC*). 
action: Notice of Application for 
Deregistration Under the Investment 
Company Act of 1940 (“Act”). 

APPLICANT Municipal Cash Reserve 
Management. Inc. 

relevant act section: Section 8(f). 

SUMMARY OF APPUCATION: Applicant 
seeks an order declaring that it has 
ceased to be an investment company. 
F1UNQ date: The application on Form 
N-6F was filed on January 14.1992, and 
amended on May 13,1992. 

HEARING OR NOTRCATON OF HEARING: 
An order granting the application will be 
issued unless the SEC orders a hearing. 
Interested persons may request a 
hearing by writing to the SEC’s 
Secretary and serving applicant with a 
copy of the request, personally or by 
mail. Hearing requests should be 
received by the SEC by 5:30 pm. on June 
29.1992. and should be accompanied by 
proof of service on the applicant in the 
form of an affidavit or, for lawyers, a 
certificate of service. Hearing requests 
should state the nature of the writer’s 
interest, the reason for the request and 
the issues contested. Persons may 
request notification of a hearing by 
writing to the SEC’s Secretary. 
ADDRESSES: Secretary, SEC. 450 Fifth 
Street NW., Washington, DC 20549. 
Applicant, Two World Trade Center. 
New York. NY 10048. 

FOR FURTHER INFORMATION CONTACT 
Barry A. Mendelson, Staff Attorney, at 
(202) 504-2284. or C. David Messman. 
Branch Chief, at (202) 272-3018 (Division 
of Investment Management. Office of 
Investment Company Regulation). 
SUPPLEMENTARY INFORMATON: The 
following is a summary of the 
application. The complete application 
may be obtained for a fee at the SEGs 
Public Reference Branch. 
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Applicant’s Representations 

1. Applicant is an open-end 
diversified management investment 
company organized as a Maryland 
corporation. On November 2,1978, 
applicant registered under the Act and 
filed a registration statement under the 
Securities Act of 1933. The registration 
statement became effective on 
November 2,1979, and applicant’s initial 
public offering commenced immediately 
thereafter. 

2. On August 5.1988, applicant’s 
board of directors approved an 
Agreement and Plan of Reorganization 
(’‘Plan’*) providing for the transfer of 
applicant's assets to Shearson Daily 
Tax-Free Dividend Inc. ("Successor 
Fund") in exchange for shares of the 
Successor Fund and the assumption by 
the Successor Fund of certain stated 
liabilities of applicant. The Successor 
Fund's board of directors approved the 
Plan on July 21,1988. On or about 
September 19,1988, proxy materials 
relating to the Plan were mailed to 
applicant's shareholders, who approved 
the Plan at a special meeting held on 
November 22,1988. 

3. On December 2,1988, pursuant to 
the Plan, each shareholder of applicant 
became a shareholder of the Successor 
Fund, receiving shares of that fund 
having an aggregate net asset valu'e 
equal to the aggregate net asset value of 
his or her Investment in applicant. The 
net asset value of applicant as of 
December 2,1988 was $1,184,348,846. 

4. The expenses incident to the 
reorganization, consisting of accounting, 
printing, administrative, and legal 
expenses, totaled $246,267.64. '^ese 
expenses were borne by applicant 
($^.570.85), the Successor Fund 
($26,772.28), and Shearson Lehman 
Brothers Inc., applicant's investment 
adviser ($12^924.51). Applicant is aware 
that such expenses, in the aggregate, are 
in excess of those incurred in most other 
reorganizations. Applicant represents 
that the primary reason for the elevated 
level of expenses was the number of 
accounts involved in the reorganization, 
/.a., 87,085. The amount expended, per 
account, in the reorganization was $2.83. 
Applicant submits that, on a per account 
basis, the expenses incurred were not in 
excess of those reasonably incurred in 
other reorganizations. 

5. Articles of Transfer were filed on 
December 2,1988, and Articles of 
Dissolution will be filed, on behalf of 
applicant with the Maryland State 
Department of Assessments and 
Taxation to effect the dissolution of 
applicant as a Maryland corporation. 

& Applicant has no shareholders, 
assets, or liabilities, and is not a party to 


any litigation or administrative 
proceeding. Applicant is not presently 
engaged in, nor does it propose to 
engage in, any business activities other 
than those necessary for the winding up 
of its affairs. 

For the Commission, by the Division of 
Investment Management, under delegated 
authority. 

Margaret H. McFarland, 

Deputy Secretary. 

|FR Doc. 92-13819 Filed 6-11-92; 8:45 am) 
BILUNO COOC SOtO-Ot-M 


(Rel. No. IC-18758; 812-7806] 

PaineWebber America Fund, et aL; 
Notice of Application 

June 4,1992. 

AGENCY: Securities and Exchange 
Commission ("SEC). 
action: Notice of Application for 
Exemption under the Investment 
Company Act of 1940 (the "Act"). 

APPUCANTS: PaineWebber America 
Fund, PaineWebber Atlas Fund, 
PaineWebber Mutual Fund Trust, 
PaineWebber Regional Financial 
Growth Fund, Inc., PaineWebber 
Managed Investments Trust, 
PaineWebber Investment Series. 
PaineWebber Managed Assets Trust, 
PaineWebber Managed Municipal Trust, 
PaineWebber Master Series, Inc., 
PaineWebber Municipal Series. 
PaineWebber Olympus Fimd, and each 
portfolio thereof and any future 
portfolios thereof that will issue multiple 
classes of shares which are identical in 
all material respects to the classes 
described herein, and any other open- 
end management investment companies 
established or acquired in the future that 
are in the same "group of investment 
companies" as that term is defined in 
rule lla-3 under the Act and which 
issue multiple classes of shares that are 
identical in all material respects to the 
classes described herein (the "Funds"); 
PaineWebber Incorporated 
("PaineWebber"); and Mitchell Hutchins 
Asset Management Inc. ("Mitchell 
Hutchins"). 

RELEVANT ACT SECTIONS: Order 
requested under section 6(c) of the Act 
for exemptions from sections 18(f], 18(g). 
18(i), 22(c), and 22(d) of the Act and rule 
22o-l thereunder. 

SUMMARY OF APPLICATION: Applicants 
seek to amend a prior order (i) to permit 
the Funds to sell a fourth class of 
securities pursuant to a multiple 
distribution arrangement (the "Flexible 
Pricing System"), and (ii) to permit the 
Funds to impose a contingent deferred 
sales chcurge ("QDSC") on redemptions 


within one year of purchase for shares 
that were sold pursuant to a complete 
front-end sales load waiver applicable 
to large purchases. 

FILING DATES: The application was filed 
on October 22,1991 and amended on 
April 23.1992. 

HEARING OR NOTIFICATION OF HEARING: 

An order granting the application will be 
issued unless the SEC orders a hearing. 
Interested persons may request a 
hearing by writing to the SEC's 
Secretary and serving applicants with a 
copy of the request, personally or by 
mail. Hearing requests should be 
received by the SEC by 5;30 pm. on June 
29,1992, and should be accompanied by 
proof of service on the applicants, in the 
form of an affidavit or. for lawyers, a 
certificate of service. Hearing requests 
should state the nature of the writer's 
interest, the reason for the request, and 
the issues contested. Persons who wish 
to be notified of a hearing may request 
notification by writing to the SEC's 
Secretary. 

ADDRESSES: Secretary. SEC. 450 Fifth 
Street, NW., Washington, DC 20549. 
Applicants. 1285 Avenue of the 
Americas, New York, New York 10019. 
FOR FURTHER INFORMATION CONTACT: 
James E. Anderson, Law Clerk, at (202) 
272-7027, or C. David Messman, Branch 
Chief, at (202) 272-3018 (Division of 
Investment Management, Office of 
Investment Company Regulation). 
SUPPLEMENTARY INFORMATION: The 
following is a summary of the 
application. The complete application 
may be obtained for a fee from the 
SEC's Public Reference Branch. 

Applicants’ Representations: 

1. Each of the Funds is an open-end 
management investment company 
registered under the Act Several of the 
Funds consist of multiple investment 
portfolios, each of which has separate 
objectives, policies, and segregated 
assets. Each Fund is organized as a 
Massachusetts business trust except 
PaineWebber Master Series, Inc. and 
PaineWebber Regional Financial 
Growth Fund Inc., which are Maryland 
corporations. 

2. Each Fund has entered into or will 
enter into an investment advisory and 
administration agreement with Mitchell 
Hutchins. Each Fund has entered into or 
will enter into a distribution agreement 
with Mitchell Hutchins. Mitchell 
Hutchins, in turn, has an exclusive 
dealer arrangement with respect to each 
Fund with PaineWebber. As used 
herein, the term "Manager" refers to 
Mitchell Hutchins in its role as 
investment adviser of the Funds and the 
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term “Distributor** refers to both 
Mitchell Hutchins and PaineWebber in 
their respective roles as distributor and 
exclusive dealer of the Funds. Mitchell 
Hutchins is registered as an Investment 
adviser under the Investment Advisers 
Act of 1940. Mitchell Hutchins and 
PaineWebber are each registered as 
broker-dealers under the Securities 
Exchange Act of 1934. 

3. Class A shares of the Funds are 
offered to investors at their current net 
asset value plus a front-end sales load. 
The Funds, on behalf of the Class A 
shares, also pay fees to Mitchell 
Hutchins under rule 12b-l plans. Class B 
shares of the Funds are currently offered 
to the public at their current net asset 
value per share without imposing a sales 
load at the time of purchase. The Funds, 
on behalf of the Class B shares, pay the 
Distributor fees pursuant to rule 12b-l 
plans.. These fees are imposed for a 
period of six years following the 
purchase of Class B shares, at which 
time such shares convert automatically 
to Class A shares. In addition, an 
investors proceeds from a redemption 
of the Funds* Class B shares made 
within a specified period of time after 
purchase may be subject to a CDSC 
which is paid to Mitchell Hutchins. The 
CDSC is imposed pursuant to the 
exemptive relief previously granted to 
the Funds by the SEC (the *‘Prior 
Order’*),* which allows the Funds to 
issue and. sell three classes of 
securities. Several Funds currently offer 
Class C shares to certain benefit plans 
and unit investment trusts without 
imposing either a front-end sales load. 
CDSC or a continuing service or 
distribution fee. 

4. Applicants propose to amend the 
Prior Order to allow each of the Funds 
to offer a fourth class of shares subject 
to a distribution fee for an indefinite 
period, at an annual rate of up to 0.75% 
of each Fund's average daily net assets, 
and an ongoing service fee, currently 
expected to be charged at an annual 
rate of up to 0.25% of average daily net 
assets (“Class D shares**), l^e Class D 
shares will not be subject to either a 
front-end sales load or a CDSC The 
Funds* public shareholders will approve 
the rule 12b-l plan. The Funds reserve 
the right to impose such fees at such 
higher rates as may be determined. The 
public offering price of the Class D 
shares will be the current net asset 
value of such shares. The distribution 
and servicing fees imposed by the Funds 
under the Flexible Pricing System will 
comply with the amendment to the 


»invesUnent Company Act Relcaae Not. 10064 
(April 9 1991) (notice) and 16126 (May 1.1991) 
(order) 


Rules of Fair Practice promulgated by 
the National Association of Securities 
Dealers. Inc. (“NASD”) that would 
subject “asset-based** distribution 
charges, including rule 12b-l fees, to 
regulation as sales loads under those 
rules, if such amendment is approved by 
the SEC 

5. Applicants believe the Flexible 
Pricing System permits investors to 
choose the method of purchasing shares 
that is most beneficial given the length 
of time the investor expects to hold his 
or her shares and other relevant 
circumstances. Investors who would 
qualify for a significant front-end sales 
load discount may prefer Class A. thus 
avoiding the CDSC and six years of 
distribution fees applicable to Class B. 
or the distribution fees imposed on 
Class D for an inBnite period. Investors 
whose orders would not qualify for the 
front-end sales load discount, and who 
intend to remain invested in a Fund for 
more than the CDSC period, may prefer 
to choose Class B shares. Investors 
whose orders would not qualify for the 
front-end sales load discount and who 
are uncertain as to their holding period 
or expect it to be shorter than the CDSC 
period, may prefer to purchase Class D 
shares. 

6. Investment executives or sales 
personnel selling shares of the Funds 
may be compensated at different levels 
or in a different manner for sales of the 
different shares. Applicants believe that 
it is impossible to generalize as to which 
class will provide the investment 
executive with the higher levels of 
compensation. Each Fund's prospectus 
will reflect that investment executives 
may receive different levels of 
compensation for selling different 
shares. The Distributor will adopt 
guidelines as to when each class of 
shares may be sold to particular 
investors. 

7. Each Fund’s prospectus will 
disclose the respective expenses, 
performance data, distribution 
arrangements, services, fees, sales 
loads, and exchange privileges 
applicable to each class of shares sold 
through the prospectus. Class A. Class 
B. and Class D shares will be offered 
and sold through a single prospectus. 

The shareholder reports of each Fund 
will disclose the respective expenses 
and performance data applicable to 
each class of shares. The shareholder 
reports %vill contain, in the statements of 
assets and liabilities and the statement 
of operations, information related to the 
Fund as a whole generally and not on a 
per class basis. Each Fund's per share 
data, however, will be prepared on a per 
class basis with respect to all classes of 


shares of such Fund. To the extent any 
advertisement or sales literature 
describe the expenses and/or 
performance data applicable to Class A. 
Class B. or Class D shares, it will 
disclose the expenses and/or 
performance data applicable to each of 
those classes. 

8. If a shareholder owns both Class A 
and Class B shares, but not Class D 
shares, of a Fund, the shareholder’s 
redemption request would be satisfied 
by redeeming the shareholder’s Class A 
shares, unless the shareholder has made 
a specific election to redeem Class B 
shares. Redemption requests placed by 
shareholders who own Class A. Class B. 
and Class D shares of a Fund would be 
satisfied first by redeeming the 
shareholder's Class D shares, unless the 
shareholder has made a specific election 
to redeem the Class A or Class B shares 
first If a shareholder owns both Class B 
and Class D shares, but not Class A 
shares, of a Fund, the shareholder's 
redemption request would be satisfied 
first by redeeming the shareholder's 
Class D shares, unless the shareholder 
has made a specific election to redeem 
Class B shares. 

9. The gross income and all expenses 
of the outstanding shares of a Fund, 
except for the expenses specifically 
attributable to a particular class of 
shares (“Class Expenses**), will be 
allocated among the classes of shares of 
the Fund on the basis of their relative 
net assets.* Because of the ongoing 
distribution fee and potentially hi^er 
Class Expenses (specifically, as a result 
of a higher transfer agency fee) paid by 
the holders of Class B shares and the 
ongoing distribution fee paid by holders 
of Class D shares, the net income 
attributable to and the dividends 
payable on both Class B and Class D 
shares would be lower than the net 
income attributable and dividends 
payable on Class A shares. In addition, 
because the Class C shares will not bear 
any rule 12b-l fee and because it is 
anticipated that the transfer agency fees 
may be lower than those attributed to 
the other shares, the net income 
attributable to the dividends payable on 
Class C shares would be higher than the 
net income attributable to and the 
dividends payable on the other classes 
of shares. 


* The Prior Order provided that each class of 
shares could bear any rule 12b-l fees or transfer 
agency costs solely attributable to that class, and 
such other increfncntal expenses, subsequently 
identified as properly allocated to one class, which 
shall be approved by order of the SEC. Set forth In 
condition 1 below Is a complete list of Class 

Expenses that would be permitted by the requested 
order. 
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10. Another difference among the 
Class A, Class B, Class C, and Class D 
shares will be the exchange privileges 
applicable to the shares. Currently, 

Class B shares of a Fund are 
exchangeable only for Class B shares of 
the other Funds, including Class B 
shares of PaineWebber Money Market 
Fund, a series of PaineWebber Master 
Series. Inc. which is a money market 
fund with a rule 12b-l fee. Class A 
shares of a Fund are exchangeable only 
for Class A shares of the other Funds 
and shares of certain money market 
funds sponsored by the Manager, 
includ ing Class A shares of 
PaineWebber Money Market Fund.’ At 
present, the Class C shares of a Fund 
are not exchangeable; however, if the 
Class C shares become exchangeable, 
they will be exchangeable only for Class 
C shares of the other Funds and shares 
of certain money market funds, 
including Class C shares of 
PaineWebber Money Market Fund. 

Class D shares of a Fund likewise will 
be exchangeable only for Class D shares 
of the other Funds and Class D shares of 
PaineWebber Money Market Fund. 

11. Applicants also request an 
amendment to the Prior Order to pemut 
the Funds to assess a CDSC on 
redemptions of Class A shares sold 
pursuant to a complete front-end sales 
load waiver applicable to large 
purchases, if such shares are redeemed 
within one year of purchase. Currently, 
the front-end sales load is waived for 
sales of Class A shares Where the 
amount of purchase exceeds $1,000,000. 
although this amount may be changed in 
the future. The CDSC would be imposed 
only on such Class A shares issued on 
or after the date the amended order 
requested hereby is granted. The CDSC 
applicable to these Class A shares 
would be calculated in the same manner 
as the CDSC with respect to the Class B 
shares described in the Prior Order. 
However, the amount of the CDSC will 
be limited to 1% of the investor's 
aggregate purchase payments. 

AppUcants’ Legal Conclusions 

1. Applicants request an exempt!ve 
order to the extent that the proposed 
issuance and sale of Class A. Class B, 
Class C, and Class D shares 
representing interests in the Funds might 
be deemed: (a) To result in the issuance 


* Other money market fund shares that are 
initially purchased for cash are not exchangeable: 
rather, such money market fund shares must be 
redeemed and the redemption proceeds used to 
purchase Class A. Qass B. or Class D shares. 
PaineWebber Money Market Fund will be the only 
ntoney market fund whose shares will be 
exchangeable with shares of the Funds without 
imposition of any sales charge 


of a "senior security" within the 
meaning of section 18(g) of the Act and 
thus be prohibited by section 18(f)(1) of 
the Act; and (b) to violate the equal 
voting provisions of section 18(i) of the 
Act. 

2. Section 18 is intended to prevent 
investment companies from issuing 
excessive amounts of senior securities 
and thereby increasing unduly the 
speculative character of their junior 
securities, or from operating without 
adequate assets or reserves. The 
Flexible Pricing System does not raise 
any of the legislative concerns that 
section 18 of the Act was designed to 
ameliorate. Under the Flexible Pricing 
System, mutuality of risk will be 
preserved with respect to each class of 
shares in a Fund. Tlie flexible pricing 
system does not involve borrowings and 
does not affect the Funds' existing 
assets. Investors will not be given 
misleading impressions as to the safety 
or risk of any class of shares, and the 
nature of any class of shares will not be 
rendered speculative. The Funds* capital 
structures %vill not induce any group of 
shareholders to invest in risky securities 
to the detriment of any other group of 
shareholders, nor will it enable insiders 
to manipulate expenses and profits 
among the various classes of shares of a 
Fund. 

3. The rights and privileges of each 
class of shares are substantially 
identical, and the possibility of 
conflicting interests is remote. The 
interests of the various classes with 
respect to distribution and/or service 
fees are protected by the required 
annual review of such fees by the 
Directors/Trustees. 

4. The proposed allocation of 
expenses and voting rights relating to 
the rule 12b-l plans in the manner 
described above is equitable and would 
not discriminate against any group of 
shareholders. 

5. Under the proposed Flexible Pricing 
System, an investor will be able to 
choose the method of purchasing shares 
that is most beneficial given the amount 
of his or her purchase, the length of time 
that the investor expects to hold his or 
her purchase, and other relevant 
circumstances. The pro|>osed 
arra^ement would permit the Funds to 
facilitate both the distribution of their 
securities and provide investors with a 
broader choice as to method of - 
purchasing shares without assuming 
excessive accounting and bookkeeping 
costs or unneccesary investment risks. 

Applicants' Conditions 

An order granting the requested 
exemptions will be subject to the 


following conditions set forth in the 
application: 

Conditions Relating to the Flexible 
Pricing System 

1. Each class of shares will represent 
interests in the same portfolio of 
investments of a Fund and be identical 
in all respects, except as set forth below. 
The only differences among various 
classes of shares of the same Fund will 
relate solely to: (a) The impact of the 
respective rule 12b-l plan payments 
made by each of the Class A shares. 
Class B shares, or Class D shares of a 
Fund. or. in the case of the Class C 
shares, the absence of any such 
distribution or service fees, and any 
Class Expenses that may be imposed 
upon a particular class of shares and 
which are limited to (i) transfer agency 
fees attributable to a specific class of 
shares, (ii) printing and postage 
expenses related to preparing and 
distributing materials such as 
shareholder reports, prospectuses and 
proxies to current shareholders of a 
specific class, (iii) blue sky registration 
fees incurred by a class of shares, (iv) 
SEC registration fees incurred by a class 
of shares, (v) the expenses of 
administrative personnel and services 
as required to support the shareholders 
of a specific class, (vi) litigation or other 
legal expenses relating solely to one 
class of shares, (vii) Directors/Trustees* 
fees incurred as a result of issues 
relating to one class of shares, and (viii) 
any other incremental expenses 
subsequently identified that should be 
properly allocated to one class which 
shall be approved by the SEC pursuant 
to an amended order; (b) voting rights 
on matters which pertain to rule 12b-l 
plans; (c) the di^erent exchange 
privileges of the various classes of 
shares as described in the prospectuses 
(and as more fully described in the 
statement of additional information) of 
the Funds; (d) the conversion feature 
applicable only to the Class B shares; 
and (e) the designation of each class of 
shares of a Fund. 

2. The Directors/Trustees of each of 
the Funds, including a majority of the 
independent Directors/Trustees, shall 
have approved the Flexible Pricing 
System, and the amendments thereto, 
prior to the implementation or 
amendment of the Flexible Pricing 
System by a particular Fund. The 
minutes of the meetings of the 
Directors/Trustees of each of the Funds 
regarding the deliberations of the 
Directors/Trustees %vith respect to the 
approvals necessary to implement or 
amend the Flexible Pricing System will 
reflect in detail the reasons for 
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determining that the Flexible Pricing 
System or the amendment thereof is in 
the best interests of both the Funds and 
their respective shareholders. 

3. The initial determination of the 
Class Expenses, if any. that will be 
allocated to a particular class of a Fund 
and any subsequent changes thereto will 
be reviewed and approved by a vote of 
the Directors/Trustees including a 
majority of the independent Directors/ 
Trustees. Any person authorized to 
direct the allocation and disposition of 
the monies paid or payable by a Fund to 
meet Class Expenses shall provide to 
the Directors/Trustees, and the 
Directors/Trustees shall review, at least 
quarterly, a written report of the 
amounts so expended and the purposes 
for which such expenditures were made. 

4. On an ongoing basis, the Directors/ 
Trustees of the Funds, pursuant to their 
Fiduciary responsibilities under the Act 
and otherwise, will monitor each Fund 
for the existence of any material 
conflicts among the interests of the 
various classes of shares. The Directors/ 
Trustees, including a majority of the 
independent Directors/Trustees, shall 
take such action as is reasonably 
necessary to eliminate any such 
conflicts that may develop. The 
Manager and the Distributor will be 
responsible for reporting any potential 
or existing conflicts to the Directors/ 
Trustees. If a conflict arises, the 
Manager and the Distributor at their 
own costs will remedy such conflict up 
to and including establishing a new 
registered management investment 
company. 

5. Any rule 12b-l plan adopted or 
amended to permit the assessment of a 
rule 12b-l fee on any class of shares 
which has not had its rule 12b-l plan 
approved by the public shareholders of 
that class will be submitted to the public 
shareholders of such class for approval 
at the next meeting of shareholders after 
the initial issuance of the class of 
shares. Such meeting is to be held within 
16 months of the date that the 
registration statement relating to such 
class first becomes effective or, if 
applicable, the date that the amendment 
to the registration statement necessary 
to offer such class of shares first 
becomes effective. 

6. The Directors/Trustees of the Funds 
will receive quarterly and annual 
statements complying with paragraph 
(b)(3)(ii) of rule 12b-l, as it may be 
amended from time to time. In the 
statements, only distribution 
expenditures properly attributable to the 
sale of a class of shares will be used to 
support the rule 12b-l fee charged to 
shareholders of such class of shares. 
Expenditures not related to the sale of a 


specific class of shares will not be 
presented to the Directors/Trustees to 
support rule 12b-l fees charged to 
shareholders of such class of shares. 

The statements, including the 
allocations upon which they are based, 
will be subject to the review and 
approval of the independent Directors/ 
Trustees in the exercise of their 
fiduciary duties. 

7. Dividends paid by a Fund with 
respect to each class of shares, to the 
extent any dividends are paid, will be 
calculated in the same manner, at the 
same time, on the same day and will be 
in the same amount, except that fee 
payments made under the rule 12b-l 
plans relating to the Class A. Class B 
and Class D shares, respectively, will be 
borne exclusively by each such class 
and except that any Class Expenses 
may be borne by the applicable class of 
shares. 

8. The methodology and procedures 
for calculating the net asset value and 
dividends/distributions of the various 
classes and the proper allocation of 
income and expenses among such 
classes will be reviewed by an expert 
(the “Independent Examiner*’). The 
Independent Examiner has 
supplemented its prior report to the 
applicants and such supplement was 
filed with the SEC as an exhibit to the 
application, stating that such 
methodology and procedures are 
adequate to ensure that such 
calculations and allocations will be 
made in an appropriate manner, subject 
to the conditions and limitations in that 
report. On an ongoing basis, the 
Independent Examiner, or an 
appropriate substitute Independent 
Examiner, will monitor the manner in 
which the calculations and allocations 
are being made and, based upon such 
review, will render at least annually a 
report to the Funds that the calculations 
and allocations are being made 
properly. The reports of the Independent 
Examiner shall be filed as part of the 
periodic reports filed with the SEC 
pursuant to section 30(a) and 30(b)(1) of 
the Act. The work papers of the 
Independent Examiner with respect to 
such reports, following request by the 
Funds which the Funds agree to make, 
will be available for inspection by the 
SEC staff upon the written request for 
such work papers by a senior member of 
the Division of Investment Management 
or of a Regional Office of the SEC, 
limited to the Directors, an Associate 
Director, the Chief Accountant, the Chief 
Financial Analyst an Assistant 
Director, and any Regional 
Administrators or Associate and 
Assistant Administrators. The initial 
report of the Independent Examiner is a 


“Special Purpose” report on the "Design 
of a System and Certain Compliance 
Tests” as defined and described in the 
Statement of Accounting Standards No. 
44 of the American Institute of Certified 
Public Accounts, as it may be amended 
from time to time, or in similar auditing 
standards as may be adopted by the 
AICPA from time to time. 

9. Applicants have adequate facilities 
in place to ensure implementation of the 
methodology and procedures for 
calculating the net asset value and 
dividends/distributions among the 
various classes of shares and the proper 
allocation of income and expenses 
among such classes of shares and this 
representation has been concurred with 
by the Independent Examiner in the 
initial report referred to in condition (8) 
above and will be concurred with by the 
Independent Examiner, or an 
appropriate substitute Independent 
Examiner, on an ongoing basis at least 
annually in the ongoing reports referred 
to in condition (8) above. Applicants 
agree to take immediate corrective 
action if the Independent Examiner, or 
appropriate substitute Independent 
Examiner, does not so concur in the 
ongoing reports. 

10. The prospectuses of the Funds 
relating to Class A. Class B and Class D 
shares will include a statement to the 
effect that an investment executive may 
receive different levels of compensation 
for selling one particular class of shares 
over another in a Fund. 

11. The Distributor will adopt 
compliance standards as to when Class 
A. Class B, Class C, and Class D shares 
may appropriately be sold to particular 
investors. Applicants will require all 
persons selling shares of the Funds to 
agree to conform to these standards. 
Applicants' compliance standards will 
require all investors eligible to purchase 
Class C shares of a Fund offering such 
shares to invest in Class C. rather than 
Class A. Class B, or Class D shares of 
such Fund. 

12. The conditions pursuant to which 
the exemptive order is granted and the 
duties and responsibilities of the 
Directors/Trustees of the Funds with 
respect to the Flexible Pricing System 
will be set forth in guidelines which will 
be furnished to the Directors/Trustees 
as part of the materials setting forth the 
duties and responsibilities of the 
Directors/Trustees. 

13. Each Fund will disclose in its 
prospectus the respective expenses, 
performance data, distribution 
arrangements, services, fees, sales 
loads, deferred sales loads, and 
exchange privileges applicable to each 
class of shares offered through the 










Federal Register / Vol. 57, No. 114 / Friday. June 12. 1992 / Notices 


25097 


prospectus. Class A, Class B, and Qass 
D shares will be offered and sold 
through a single prospectus. If Class C 
shares of a Fund are offered solely via a 
separate prospectus, the prospectus for 
the Class A, Class B. and Class D shares 
of that Fund All identify the existence of 
the Class C shares of the Funds and will 
identify the entities eligible to purchase 
such shares, and the Class C prospectus 
will identify the existence of the Fund's 
Class A. Class B, and Class D shares. 
The shareholder reports of each Fund 
will disclose the respective expenses 
and performance data applicable to 
each class of shares. The shareholder 
reports will contain, in the statement of 
assets and liabilities and statement of 
operations, information related to the 
Fund as a whole generally and not on a 
per class basis. Each Fund's per share 
data, however, will be prepared on a per 
class basis with respect to all classes of 
shares of such Fund. To the extent any 
advertisement or sales literature 
describes the expenses or performance 
data applicable to Class A, Class B, or 
Class D shares, it will disclose the 
expenses and/or performance data 
applicable to both classes. Advertising 
materials reflecting the expenses or 
performance data for Class C shares 
will be available only to Class C eligible 
investors. The information provided by 
applicants for publication in any 
newspaper or similar listing of the 
Funds' net asset values and public 
offering prices will separately present 
Class A, Class B, and Class D shares. 

14. Applicants acknowledge that the 
grant of the exemptive order requested 
by this application will not imply SEC 
approval, authorization or acquiescence 
in any particular level of payments that 
the Funds may make pursuant to rule 
12 b-l plans in reliance on the exemptive 
order. 

15. Class B shares will convert to 
Class A shares on the basis of the 
relative net asset values of the two 
classes without the imposition of any 
sales load, fee or other charge. 

Condition Relating to the CDSC 

Applicants will comply with the 
provisions of proposed rule 60 -IO under 
the Act, Investment Company Act 
Release No. 16619 (November 2,1988), 
as such rule is currently proposed, and 
as it may be reproposed, adopted, or 
amended. 

For the SEC, by the Division of Investment 
Management, under delegated authority. 
Margaret H. McFarland. 

Deputy Secretary. 

[FR Doc. 92-13020 Filed 5-11-92; 8:45 am) 
BNJJNQ COOC 8010-01>M 


[Retoase No. 35-25551; Intenurtioaal Series 
Release Na 396] 

Riings Under the Public Utility Holding 
Company Act of 1935 

June 5,1992. 

Notice is hereby given that the 
following filingfs) has/have been made 
with the Commission pursuant to 
provisions of the Act and rules' 
promulgated thereunder. All interested 
persons are referred to the 
applicationfs) and/or declaration(s) for 
complete statements of the proposed 
transaction(s) summarized below. The 
appliestion(s) and/or declarationfs) and 
any amendments thereto is/are 
available for public inspection through 
the Commission's Office of Public 
Reference. 

Interested persons wishing to 
comment or request a hearing on the 
application(s) and/or declaretion(s) 
should submit their views in writing by 
June 29,1992 to the Secretary, Securities 
and Exchange Commission, Washington, 
DC 20549, and serve a copy on the 
relevant applicant(s] and/or 
declarant(s) at the addre8s(es] speciHed 
below. Proof of service (by affidavit or, 
in case of an attorney at law, by 
certiBcate) should be filed with the 
request. Any request for hearing shall 
identify speciBcally the issues of fact or 
law that are disputed. A person who so 
requests will be notified of any hearing, 
if ordered, and will receive a copy of 
any notice or order issued in the matter. 
After said date, the application(s) and/ 
or de€laration(s), as filed or as 
amended, may be granted and/or 
permitted to become effective. 

Houston Industries Incorporated (79- 
7963) 

Houston Industries Incorporated 
("HU"), Five Post Oak Park, 4400 Post 
Oak Parkway, Houston, Texas 77027, a 
Texas public-utility holding company 
exempt from registration under section 
3(a)(1) of the Act pursuant to rule 2 , has 
filed an application in connection with 
the proposed acquisition of an interest 
in a to-be-formed Argentine electric 
public utility company ("Acquired 
Utility"). HII requests orders under 
section 3(b) of the Act granting an 
unqualified exemption to Acquired 
Utility and HII Sub, a to-be-formed 
wholly owned United States nonutility 
subsidiary company that will acquire up 
to a 25% ownership interest in Acquired 
Utility through a to-be formed partially 
owned Argentine subsidiary company 
("Argentine Holding Company"). 
Alternatively, HII requests an order of 
the Commission under sections 9 (a)( 2 ) 
and 10 approving the proposed 


acquisition of an interest in Acquired 
Utility and granting exemptions under 
section 3(a)(5) from all provisions of the 
Act except section 9(a)(2) to HII Sub and 
Argentine Holding Company. 

HII has one public-utility company 
subsidiary, Houston Lighting & Power 
Company ("HL&F'), which is engaged in 
the generation, transmission, 
distribution and sale of electric energy 
at retail and wholesale within the State 
of Texas. HII also owns all of the capital 
stock of several nonutility subsidiary 
companies. HU and HL&P reported 
operating revenues of approximately 
$4.18 billion and $3.47 billion, 
respectively, in 1990. 

As part of its privatization program, 
the Aigentine government has 
authorized Servicios Electricos del Gran 
Buenos Aires ("SEGBA"), a state 
corporation that currently serves the 
electricity needs of the City of Buenos 
Aires and the surrounding area, to sell a 
51% interest in Acquired Utility. HU 
intends to participate with Te^int 
Compania Tecnica Intemacional 
S.A.C.I. ('Techint"). a privately owned 
Argentine company, in a bid for the 51% 
interest. If the bid is successful, HU and 
Techint will acquire the ownership 
interest through Argentine Holding 
Company, in which HU Sub will hold an 
ownership interest not exceeding 49 %.* 

In addition, it is contemplated that HU 
Sub will provide management and 
technical services to Acquired Utility. 

Although the actual amount of Hll's 
investment will not be determined until 
a formal bid is made, the application 
states that HU will not invest more than 
$100 million. Hll's investment will be 
made in cash derived from Hit's general 
corporate funds through borrowings 
under established lines of credit or 
through other short-term borrowings. HU 
represents that; ( 1 ) No funds will be 
provided by HL&P; ( 2 ) neither HII nor 
any affiliate company of HU will 
provide, directly or indirectly, any 
guaranty or other form of credit support 
with respect to any indebtedness which 
may be incurred by HII Sub, Argentine 
Holding Company and/or Acquired 
Utility; and (3) there will be no business 
transactions between Acquired Utility 
and HU and/or any affiliate company of 
HU, other than HII Sub; except that 
employees of HL&P may provide 
management and technical services to 


* Techint will own the remaining 51% interest. 
The application states, however, that certain 
financial institutions have expressed an interest in 
participating with Techint and HU in the 
acquisition, in which event the various indirect 
percentage interests of Techint. HU and HU Sub in 
Acquired Utility wiU be proportionately reduced. 
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Acquired Utility, for which HLAP will be 
appropriately compensated. 

Acquired Utility will be an “electric 
utility company" as defined in section 
2(a)(3). As a result, HII, HU Sub. Techint 
and Argentine Holding Company will 
each be a "holding company" within the 
meaning of section 2(a)(7) with respect 
to Acquired Utility, and Acquired Utility 
will be a direct or indirect "subsidiary 
company" of each within the meaning of 
section 2(a)(8). HII Sub will also be an 
"electric utility company" within the 
meaning of section 2(a)(3) because it 
will operate Acquired Utility. 

HII requests orders of exemption 
under section 3(b) for Acquired Utility 
and HII Sub. The application states that 
neither Acquired Utility nor HII Sub will 
derive a material part of its income, 
directly or indirectly, from sources 
within the United States, and will not 
operate, or have any subsidiary 
company that operates as a public 
company in the United States. The 
application also states that, if 
unqualified exemptions are granted, 
Argentine Holding Company and HII 
Sub will rely upon rule 10(a)(1) to 
provide an exemption insofar as each is 
a holding company; and HII will rely on 
rule 11(b)(1) to provide an exemption 
from the approval requirements of 
sections 9(a)(2) and 10 to which HII 
would otherwise be subject. 

If unqualified orders of exemption are 
not granted, HII requests authorization 
under sections 9(a) (2) and 10 to 
organize and acquire HU Sub. to 
participate in the organization and 
acquisition of up to a 49% interest in 
Argentine Holding Company through HII 
Sub, and to acquire up to a 25% interest 
in Acquired Utility through Argentine 
Holding Company. HU also requests 
orders under section 3(a)(5) exempting 
HII Sub and Argentine Holding 
Company from all provisions of the Act, 
except section 9(a)(2).* 

The application states that one-half of 
SEGBA's total revenues for its fiscal 
1990 year (the most recent financial data 
available) was equivalent to 
approximately $600 million. Based on a 
25% interest in Acquired Utility, HII's 
pro forma share of such revenues would 
be $150 million (or approximately 3.5% 
of HII's consolidated revenues in 1990).* 


* The application states that Techint. as a foreign 
entity, will rely for exemption as a holding company 
upon rule 5. since it does not own any utility assets 
located within the United Slates and has no 
subsidiary company or afTiliate owning any assets 
so located. 

3 Exhibit H to the application, filed on a 
confidential basis pursuant to rule 104(b). states the 
projected minimum annual revenue of Acquired 
Utility and minimum rate of return on HII’s 
proposed investment. 


HU states that it will continue to qualify 
as an exempt holding company under 
section 3(a)(l] after the acquisition. 

HU has provided a copy of the 
application to the Public Utility 
Commission of Texas ("PUC") and has 
asked the PUC to communicate to this 
Commission any comments it may have 
with respect to the application prior to 
June 30.1992. HU further states that it 
will file with this Commission copies of 
all material contracts to which HU Sub, 
Argentine Holding Company and/or 
Acquired Utility become parties, 
including, without limitation, any 
operating agreements, agreements for 
the provision of management and 
technical assistance, power supply 
agreements and shareholders* 
agreements. 

System Fuels, Inc., et al. (70-6001) 

System Fuels, Inc. ("SFI"), 225 
Baronne Street, New Orleans, Louisiana 
70112, a fuel supply company jointly 
owned by Arkansas Power & Light 
Company ("AP&L*’), 425 West Capitol, 
40th Floor. Little Rock, Arkansas 72201. 
Louisiana Power & Light Company 
("LP&L*’), 317 Baronne Street. New 
Orleans, Louisiana 70112, Mississippi 
Power & Light Company (*‘MP&L*’), 308 
East Pearl Street. Jackson. Mississippi 
39201 and New Orleans Public Service 
Inc. (**NOPSr*), 317 Baronne Street. New 
Orleans. Louisiana 70112 (all companies 
collectively. "Applicants**), each an 
electric public utility subsidiary of 
Entergy Corporation, a registered 
holding company, have filed an 
application under sections 9(a) and 10 of 
the Act. 

By orders dated November 1,1979. 
August 25.1980, June 15,1982 and May 
15.1984 (HCAR Nos. 21277. 21689, 22556 
and 23309), the Commission authorized 
SFI to acquire by leveraged lease 
("Lease**) 600, 750. 580 and 320 coal 
railroad cars ("Equipment"), 
respectively, for the transportation of 
coal to the White BluU and 
Independence Steam Electric Generating 
Stations (''Stations"). Pursuant to the 
Lease transactions, the obligations of 
SFI are supported by SFI*s parent 
companies (AP&L, LP&L, ^0’&L and 
NOrei, collectively "Parents") by means 
of "keep-well" arrangements. Under 
these keep-well arrangements, the 
Parents agree, severally and to the 
extent of their percentage ownership of 
SFI, to keep SFI in sound financial 
condition and to place SFI in a position, 
and cause SFI, to perform and discharge 
all its obligations under the relevant 
Lease transaction agreements. 

The Applicants now propose that 
AP&L assume SFI's rights and 


obligations under the Leases. Such 
assumption would release and discharge 
SFI from its obligations under the 
Leases, and the Parents would be 
released and discharged from their 
keep-well obligations. 

In addition. AP&L proposes to 
sublease to nonaffiliate companies up to 
50% of the Equipment, at any one time, 
that are leased by AP&L. A sublease of 
Equipment will not exceed one year in 
duration, and AP&L will sublease only 
that Equipment which exceed the needs 
for the transportation of coal to the 
Stations. 

It is stated that any revenues realized 
from any sublease of Equipment will be 
credited against AP&L*s costs as lessee 
of the Equipment. The Applicants state 
that the benefit from such lower cost of 
leasing the Equipment shall accrue to 
the other owners of the Stations on a 
pass-through basis. It is also stated that 
such revenues shall be reflected 
accordingly in AP&L*s ratemaking 
provisions, except to the extent the 
regulatory authority having jurisdiction 
over the matters authorizes a different 
treatment. It is further stated that such 
revenues will be credited to "Fuel 
Inventory Accounts" (account number 
151 under the Federal Energy Regulatory 
Commission's Uniform System of 
Accounts). In the event that AP&L 
changes this method of accounting for 
the revenues from subleasing, the 
Applicants state that AP&L will notify 
the Commission pursuant to a Rule 24 
notification within 30 days of such 
change. It is stated that it is not 
anticipated that the proposed 
transactions will increase the cost of 
transporting coal to the Stations. 

Entergy Corporation, et al. (70-6002) 

Entergy Corporation ("Entergy"). 225 
Baronne Street, New Orleans, Louisiana 
70112, a registered holding company, its 
wholly owned nonutility subsidiary. 
Electee, Inc. ("Electee"), 639 Loyola 
Avenue, New Orleans, Louisiana 70113, 
and Entergy Power, Inc. ("EPI") (Entergy 
together with Electee and EPI 
"Applicants"), 425 West Capital 
Avenue. Little Rock, Arkansas 72201, a 
wholly owned nonutility subsidiary of 
Electee, have filed an application- 
declaration under sections 2(a)(8). 
3(a)(5). 3(b). 6(a). 7, 9(a). 10,12(b). 13(b). 
and 13(f) of the Act and rules 10,43,45, 
51. 83. 86, 87,90, 91 and 95 thereunder. 

Entergy has acquired an option 
("Option") to participate in a consortium 
("Consortium") with five other non- 
affiliated companies ♦ to acquire a 60% 


♦ The other Coneortium members ere three 
Chilean companies, two Argentine companies and a 

Continued 
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interest in Argentina’s Costanera steam 
electric generating facility (“Facility”) 
for $90,121 million and to operate and 
maintain the Facility.® The Facility 
presently is held by Central Costanera. 
S.A. (“Costanera"). a company wholly 
owned by the Argentine government 
and an electric utility company within 
the meaning of section 2(a)(3) of the Act. 
The remaining 40% of the shares of 
Costanera will be held by the Argentine 
government, with 10% to be transferred 
to employees of Costanera and the 
remainder to be sold in Argentina and 
internationally pursuant to public 
offerings. The Facility consists of seven 
natural gas/oil-fired generating units, 
with a total installed capacity of 1260 
megawatts and serves the electricity 
needs of Buenos Aires. A Chilean 
member of the Consortium. Empresa 
Nacional de Electricidad. S.A.. will 
operate the Facility. 

Entergy seeks authority to exercise its 
Option prior to November 11,1992, and 
thus to acquire indirectly up to a 5.99% 
voting interest in Costanera 
(“Alternative A”). A possibility exists 
that Entergy may indirectly acquire up 
to a 12.0% in Costanera (“Alternative 
B“). Under Alternative A, Entergy's 
obligations will not exceed $22.5 million 
and under Alternative B, Entergy's 
obligations will not exceed $45 million. 
Entergy’s principal obligations will be 
the following: (1) To pay its percentage 
share of the Consortium's “common 
expenses” in connection with the 
submission of the bid to acquire 60% of 
Costanera; (2) to pay its share of the 
purchase price to the appropriate 
members of the Consortium, to make the 
required working capital contributions 
and to assume certain contingent 
liabilities of Costanera; ® and (3) not to 
assign or dispose of its equity share in 
Costanera for a period extending five 
years after May 20,1992 unless 
otherwise agreed by, among others, the 
Government of Argentina. The 


United States utility company. The Chilean 
companies are Empresa Nacional de Electricidad. 
S.A. (30.01%). Enersis. S.A. and Disiribuidora 
Chilectra Metropolitans S.A. (collectively. 12%); the 
Argentine companies are Inter-Rio Holdings 
Establishment (7.50%) and Perez Companc 
S.A.C.F.I.M.F.A. and Sade S.A.C.C.IJ'.l.M. 
(collectively. 7.50%); the United States company is 
PSl Resources Inc. (2.99%. with an option to acquire 
an additional 3%). 

• All monetary amounts are given in United 
States dollars. 

* The principal contingent liability includes the 
joint assumption by Costanera and the members of 
the Consortium in accordance with their respective 
percentage interests of a $95 million. 20-year 
maturity. 1.5% interest rate loan from the Italian 
government to be utilized for the refurbishment of 
the Facility. Costanera also has $66 million of short¬ 
term debt payable to Gas del Estada YPF. and 
Banco de Nncion. 


Consortium members* * principal rights, 
with respect to Costanera, are to have 
no more than two voting members out of 
three on the Comptrolling Committee 
of Costanera, and to have five voting 
members out of eight voting members on 
the Board of Directors of Costanera.® 

For tax reasons. Applicants anticipate 
that Entergy, indirectly through Electee, 
will form a new wholly owned 
subsidiary (“Entergy, S.A.*'), organized 
under Argentine law, to purchase and 
exercise the Option. Under Alternative 

A. Entergy will purchase up to 22,500 
shares of Electee for $1000 per share, 
and Electee, in turn, will acquire 
virtually all the common stock of 
Entergy S.A.® Entergy S.A. then will 
purchase shares of the common stock of 
Costanera for $9.01 million. 

Should Entergy exercise Alternative 

B, Entergy will purchase up to 45.000 
shares of the common stock of Electee 
for $1,000 per share, and Electee, in turn, 
will acquire virtually all the common 
stock of Entergy S.A. for $45 million. 
Entergy S.A. then will purchase up to 
12% of the voting securities of Costanera 
for approximately $10 million.*® 

Electee seeks authority to provide 
consulting services to Costanera with 
respect to management, technical, 
operating, environmental and fuel 
supply training services on a 
competitive fee basis, which Applicants 
represent will neither favor nor 
discriminate against affiliates of 
Costanera. Electee expects that on an 
annual basis the provision of such 
services may range up to a maximum of 
$1 million, with the average likely to be 
substantially less. Applicants request 
that any possible consulting 
arrangement between Electee and 
Costanera be exempt from section 13 
and the rules promulgated thereunder.** 

Electee may obtain services from its 
associate companies. Arkansas Power & 
Light Company (“AP&L”), Louisiana 
Power A Light Company (“LP&L”), 
Mississippi Power & Light Company 
(“MP&L’’), New Orleans Public Service 


^ The Comptrolling Committee (“Commision 
Fiscalizadors*') in Argentine corporations 
represents the shareholders before the Board of 
Directors. 

* There is a requirement that the 40% of the 
shares of Costanera not acquired by the Consortium 
Members be represented on the Board: the Public 
Shares and the Employee Shares will each be 
entitled to one voting member. Each member of the 
Board of Directors will have one vote. 

* One share of Entergy S.A. will be held by a 
nominee of Electee in order to conform with 
Argentine law. 

In this event, a change in the structure may be 
required under the Act to provide for Entergy to 
acquire the common stock of Entergy S-A. directly. 

* * Applicants make no representation that the 
consulting services to be provided to Costanera will 
be provided at greater than or less than cost. 


Inc. (“NOPSI”). EPI and Entergy 
Services. Inc. (“ESI”) to carry out its 
consulting arrangements with 
Costanera. Electee will reimburse its 
associate companies at cost. Electee has 
been previously authorized to obtain 
services from AP&L LP&L MP&L 
NOPSI and ESI (HCAR No. 23200, 
January 12,1984). 

Applicants request authorization for 
Electee to obtain services from EPI 
directly and for Electee to reimburse EPI 
at cost. EPI represents that it is not 
requesting authority in this application- 
declaration to purchase services from 
any other affiliate company. 

As a result of the proposed 
transactions, under Alternative A, 
Entergy S.A. will become a subsidiary of 
Entergy within the meaning of section 
2(a)(8) of the Act and Costanera will be 
an affiliate of Entergy within the 
meaning of section 2(a)(ll)(A) of the 
Act. 

Under Alternative B. both Entergy 
S.A. and Costanera will become 
subsidiaries of Entergy within the 
meaning of section 2(a)(0) of the Act, 
and Electee and Entergy S.A. will 
become holding companies within the 
meaning of section 2(a)(7) of the Act. 
Applicants request an order under 
section 3(b) exempting Entergy S.A. and 
Costanera, as subsidiary companies, 
from all provisions of the Act, and under 
section 3(a)(5), exempting Electee and 
Entergy S.A. as holding companies, from 
all provisions of the Act. 

Applicants state that Entergy S.A. and 
Costanera will derive their income, 
directly or indirectly, only from 
Argentine sources and that neither 
Entergy S.A. nor Costanera nor any of 
their subsidiaries is a public-utility 
company operating within the United 
States. In addition, should Electee and 
Entergy S.A. become holding companies. 
Applicants state that Electee and 
Entergy S.A. will derive no material part 
of their income from subsidiary 
companies, which are companies the 
principal business of which within the 
United States is that of a public-utility 
company. 

The Southern Company (70-8006) 

The Southern Company (“Southern”), 
a registered holding company, 64 
Perimeter Center East, Atlanta, Georgia 
30346 has filed a declaration under 
section 12(b) of the Act and Rule 45 
thereunder. 

Southern proposes to use the proceeds 
from borrowing authorized in HCAR No. 
25507 (March 31.1992), together with 
treasury funds and proceeds from other 
external sources, to make capital 
contributions to its wholly owned 
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electric utility subsidiary. Mississippi 
Power Company (’’Mississippi**). 
Southern proposes to make such capital 
contributions, which will not exceed the 
aggregate amount of $100 million, from 
time-to-time through June 30,1994. 

Mississippi will use the proceeds of 
any such capital contributions, together 
with other funds, to finance its electric 
utility business, including payment of a 
portion of its construction program. 

For the Commission, by the Division of 
Investment Management, pursuant to 
delegated authority. 

Margaret H. McFarland, 

Deputy Secretary. 

IFR Doc. 92-13018 Filed 6-11-02; 8:45 am) 
BILUMQ COO€ tOKMlI-ai 


DEPARTMENT OF TRANSPORTATION 

National Highway Traffic Safety 
Administration 

[Docket No. 02-06, Notice 2) 

The Keily-Springfield Tire Co.; Grant of 
Petition for Determination of 
Inconsequential Noncompllance 

This notice grants the petition by The 
Kelly-Springfield Tire Company (Kelly- 
Springfield) of Cumberland, Maryland, 
to be exempted from the notification 
and remedy requirements of the 
National Traffic and Motor Vehicle 
Safety Act (15 U.S.C 1381 et seq) for a 
noncompliance with Standard No. 109 
on the basis that the noncompliance is 
inconsequential as it relates to motor 
vehicle safety. 

Notice of receipt of the petition was 
published on February 13.1992, and an 
opportunity afforded for comment (57 FR 
5286). 

Paragraph S4.3 of Standard No. 109 
specifies that, “each tire shall have 
permanently molded into or onto both 
sidewalls, in letters and numerals not 
less than 0.078 inches high the * * • (e) 
Actual number of plies in the sidewall, 
and the actual number of plies in the 
tread area if different; 

During the period of November 3. 

1991. to December 7.1991, Kelly- 
Springfield produced 1,848 P195/60R15 
Cordovan Grand Prix Radial G/T tires 
which did not comply with No. 109. The 
subject tires were mislabeled 'Tread 4 
Plies (2 Polyester Cord-f 2 Steel Cord), 
Sidewall 2 Plies (Polyester Cord)** on the 
non-serial sidewall. That sidewall 
should have read ‘Tread 3 Plies (1 
Polyester Cord 4-2 Steel Cord). Sidewall 
1 Ply (Polyester Cord)** as marked on the 
serial sidewall. The error occurred as a 
result of using an incorrectly stamped 
mold. Kelly-Springfield supported its 


petition for Inconsequential 
noncompliance with the following: 

All other labelled information as 
specified in Standard No. 109 Paragraph 
S4.3 (a) through (g) is correct and 
comply to Standai^ No. 109 in all 
respects, including the load and inflation 
pressure information. Additionally, all 
tires shipped with the above stated 
condition were properly labeled on the 
tread with the actual number of plies in 
the sidewall, and the actual number of 
plies in the tread area. 

No comments were received on the 
petition. 

As the petitioner states, the correct 
labeling information is to be found on 
the serial side of the tire, and on a paper 
label applied to the tread before the tire 
is sold. The improper information on the 
non-serial side of the tire bears no 
relationship to the performance of the 
tire. The petitioner has provided 
assurances that the tires comply with 
the strength and endurance 
requirements of the standard. The 
petition is similar to others which 
NHTSA has panted over the years. 

Accordingly, it is hereby found that 
the petitioner has met its burden of 
persuasion that the noncompliance 
herein described is inconsequential as it 
relates to motor vehicle safety, and its 
petition is granted. 

Authority: 15 U.S.C 1417; delegation of 
authority at 49 CFR 1.50 and 49 CFR 501.8. 

Issued: June 9.1992. 

Barry Felrice, 

Associate Administrator for Rulemaking. 

[FR Doc- 92-13889 Filed 6-11-92; 8:45 am] 
B4UJNO COOC 


Denial of Motor Vehicle Petition 

This notice sets forth the reason for 
the denial of a petition submitted to the 
National Highway Traffic Safety 
Administration (NHTSA) under Section 
124 of the National Traffic and Motor 
Vehicle Safety Act of 1966, as amended 
(15 U.S.C. 1381 et seq.y 

Donald L Pevsner, Esq., petitioned the 
agency on February 12.1992, to recall 
1990 through 1992 model year Lexus LS 
400, and 1992 model year Lexus models 
SOIOO. ES-300. and SC-300. He 
included in his petition all other vehicles 
equip|>ed with so-called electro¬ 
luminescent dashboards which do not 
have audible and visible headlamp 
warning systems. The subject vehicles 
are designed so that, when the ignition 
key is turned on, the dashboard is 
illuminated. The petitioner is concerned 
that the illuminated dashboard will 
result in a false signal to a driver that 
the vehicle*s roadway illumination lights 
are on when, in fact, they are not. The 


petitioner believes that this can result in 
an unsafe condition and requests that 
such vehicles be recalled and be 
modified by adding an audible and 
visible headlight warning system. 

The petitioner states that such 
warning systems are necessary to alert 
the driver to the fact that the headlamps 
are not illuminated when the ambient 
outside light falls below the lawful level 
for driving %vithout having the 
headlamps illuminated. Mr. Pevsner 
based his petition on his observation 
that United States motorists have, over 
the course of more than half a century, 
become used to the fact that, when the 
dashboard lights are on, the parking 
lights or headlamps are also on. 

The agency's safety standards for 
controls and displays in passenger cars, 
trucks, multipurpose vehicles, and buses 
are Federal Motor Vehicle Safety 
Standards Nos. 100 and 101, “Controls 
and Displays.*' These standards ensure 
the accessibility of motor vehicle 
controls and displays and facilitate their 
selection under daylight and nighttime 
conditions. There is no requirement 
which specifies a “telltale** indication 
for the headlamps being “on.** 

All new vehicles must be certified by 
the manufacturer to comply with 
applicable vehicle standards. Toyota 
has certified that the subject Lexus 
vehicles meet all applicable safety 
standards. A review of the information 
that Mr. Pevsner provided did not 
suggest a noncompliance to the safety 
standards on vehicle controls and 
displays. 

The Pevsner also requested that the 
agency mandate the installation of the 
subject warning systems in all vehicles. 
Thus, in addition to petitioning the 
agency for a recall of existing vehicles, 
the petitioner has requested that 
NHTSA commence a rulemaking 
proceeding to require the installation of 
an audible and visible headlamp 
warning system. 

The petitioner has provided no factual 
information indicating that accidents 
have occurred or will occur due to the 
lack of such a warning system. His 
request is based only on his view that 
the lack of such a warning system 
creates a safety concern. The agency 
reviewed its consumer complaint files 
and found no data to indicate that the 
drivers of the subject vehicles are 
experiencing safety-related problems 
with the electro-luminescent dashboard. 
The agency notes that vehicles with 
vacuum fluorescent displays exhibit 
performance similar to the electro¬ 
luminescent displays of concern to Mr. 
Pevsner, in that they are illuminated 
when the ignition is on, without the 
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headlamps being turned on. Such 
displays have been in vehicles for many 
years and the agency is unaware of any 
data to indicate that these vehicles have 
a greater risk of accident involvement 
because of such illuminated displays. 

A review of the available information 
revealed no defect trend in vehicles 
equipped with electro-luminescent 
dasboards. Existing state and local laws 
concerning the required use of 
headlamps under specified ambient light 
conditions, coupled with human 
behavioral actions to turn headlamps on 
when warranted by light conditions, are 
providing satisfactory safety 
performance. Therefore, with respect to 
that portion of Mr. Pevsner’s petition 
concerning a safety recall, in 
consideration of the available 
information, it was concluded that there 
is not a reasonable possibility that an 
order concerning the notification and 
remedy of a safety-related defect in 
relation to the petitioner’s allegations 
would be issued at the conclusion of an 
investigation. 

With respect to that part of Mr. 
Pesvener’s petition concerning 
requested regulatory changes, for the 
reasons cited above, it was also 
concluded that there is not a reasonable 
possibility that the requested 
rulemaking would be issued at the 
conclusion of a regulatory proceeding. 
Therefore, the petition is denied in its 
entirety. 

Authority; Sec. 124, Public Law 93-492; 88 
Stal. 1470 (15 U.S.C 1410a); delegations of 
authority at 40 CFR 1.50 and 501.8. 

William A. Boehly, 

Associate Administrator for Enforcement. 

Issued on; June 8,1992. 

Barry FeLrice. 

Associate Administrator for Rulemaking, 

|FR Doc. 92-13802 Filed 6-11-92; 8;45 am) 

BILUHQ COOC 4S10-5»-«l 


Denial of Motor Vehicle Petition 

This notice sets forth the reason for 
the denial of a portion of a petition 
submitted to the National Highway 
Traffic Safety Administration (NHTSA) 
under Section 124 of the National Traffic 
and Motor Vehicle Safety Act of 1966. as 
amended (15 U.S.C 1381 etseg.) that 
requests a motor vehicle recall. It does 
not address another portion of the 
petition, which seeks a ’’stay” on the 
installation of passenger-side air bags in 
passenger cars. 

Ms. Annemarie Shelness petitioned 
the agency on February 26,1992, to 
order a halt of installation of passenger- 
side air bags until or unless it can be 
shown that a deploying air bag poses no 


danger to an infant in a rear-facing child 
restraint, and to recall all vehicles 
equipped with passenger-side air bags 
for the purpose of warning owners of a 
potential danger and provide them with 
a warning label, urging them to affix 
that label on the air bag housing. 

A survey of Owner’s Manuals from 
manufacturers who provide air bags for 
the right front seating position disclosed 
that all of the manuals already contain 
cautions and warnings covering the use 
of infant seats to alert the owner or 
driver as to the need for proper usage 
and placement of such infant seats. In 
addition, many vehicles with passenger- 
side air bags have similar warnings on 
the driver and passenger-side sun visors 
or in the glove box. Most manufacturers 
of vehicles with passenger-side air bags 
recommend that rear facing infant seats 
be placed in the rear seat, and warn that 
they should not be placed in the front 
passenger seat. The exception noted is 
Porsche, which reports that its vehicles 
have a confined rear seating area that is 
too small for the rear-facing child 
restraint to be installed. Instead, the 
right front seat has a long track which 
permits the seat to be moved sufficiently 
rearward to provide clearance for the 
installation of the rear-facing child 
restraint. The Porsche Owner’s Manual 
contains the following caution: 
“Rearward facing child restraint system: 
Only use in the passenger seat in the 
rearmost adjusting position.’’ 

The agency has already 
acknowledged the value of consumer 
information concerning the interaction 
between passenger-side air bags and 
rear-facing child restraints. NHTSA’s 
Consumer Advisory Bulletin, issued on 
December 10,1991. stated, in part: 

The safest position for any type of child 
seat is in the rear seat, even if a car is not 
equipped %vith a passenger-side air bag. This 
is particularly true when rear-facing infant 
safety seats are placed in a car with a 
passenger-side air bag because the child 
could be seriously injured if the air bag 
deploys. Rear-facing infant seats extend 
closer to the dashboard. 

It further stated that: 

If it is absolutely necessary to place a child 
in the front with the driver, the passenger 
seat should be moved back as far as possible. 
This will maximize the distance between the 
dashboard and the child seat and lessen the 
possibility of injury. The child seat should not 
come in contact with the dashboard. 

A February 11,1992. NHTSA News 
Release pointed out that a common error 
in child safety seat use is placing a rear- 
facing safety seat in the front seat of a 
car equipped with a passenger-side air 
bag. Finally, an April 1992 Consumer 
Information brochure points out that, 
“Rear-facing child safety seats should 


always go in the rear seat in cars 
equipped with passenger-side air bags.’^ 

The petitioner stated that she had 
viewed films and actual deployments 
concerning the interaction of air bags 
with rear-facing child restraints. On the 
basis of these, the petitioner indicated 
concern for the injuries that she believes 
could occur. However, the petitioner has 
presented no supporting information or 
factual data documenting the actual 
occurrence of child injuries resulting 
from the deployment of a passenger-side 
air bag while an infant was occupying a 
rear-facing child seat in the right front 
seating position. NHTSA has separately 
analyzed available data Hies on real- 
world crashes and found no record of 
child injuries in which a passenger-side 
air bag deployed and a rear-facing child 
seat was present. Additionally, analysis 
of the agency's computerized consumer 
complaint file has disclosed no 
complaints concerning this issue. 

Because our review of all available 
information reveals that manufacturers 
have already provided owners with 
warnings concerning child restraint 
placement in vehicles equipped with 
passenger-side air bags, there is no 
reasonable possibility that an order 
concerning the notification and remedy 
of a safety-related defect in relation to 
the petitioner’s allegations would be 
issued at the conclusion of an 
investigation. Further commitment of 
agency resources does not appear to be 
warranted. Therefore, the petition is 
denied. 

Authority: Sec. 124, Public Law 93-492; 88 
Stal. 1470 (15 U.S.C. 1410a); delegations of 
authority at 49 CFR 1.50 and 501.8. 

Issued on; June 9.1992. 

William A. Boehly, 

Associate Administrator for Enforcement. 

|FR Doc. 92-13891 Filed 6-11-92; 8:45 am) 
BILLmO CODC 49fO-5a-M 


DEPARTMENT OF THE TREASURY 

Treasury Advisory Committee on 
Commercial Operations of the 
Customs Service 

AGENCY: Departmental Offices. 
Treasury. 

action: Renewal of Treasury Advisory 
Committee on Commercial Operations 
of the U.S. Customs Service and 
solicitation of committee members. 


SUMMARY: It is in the public interest to 
renew the Advisory Conunittee for 
another two-year term. This notice also 
establishes criteria and procedures for 
the selection of members. 
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FOR FURTHER INFORMATION CONTACT: 

Dennis M. O'Connell Director, Office of 
Tariff and Trade Affairs. Office of the 
Assistant Secretary (Enforcement). (202) 
622-0220 

Pursuant to the Federal Advisory 
Committee Act. 5 U.S.C app. I (1962). 
and section 9503(c) of the Omnibus 
Budget Reconciliation Act of 1987 (Pub. 

L 100-203), the Assistant Secretary 
(Enforcement) announces the renewal of 
the following advisory committees: 

Title: The Treasury Advisory 
Committee on Commercial Operations 
of the U.S. Customs Service. 

Purpose: The purpose of the 
Committee is to present advice and 
recommendations to the Secretary of the 
Treasury regarding commercial 
operations of the U.S. Customs Service 
and to submit a report to Congress 
containing a summary of its operations 
and its views and recommendations. 

Statement of Public Interest: It is in 
the public interest to continue the 
existence of the Committee upon 
expiration, under the provisions of the 
Advisory Committee Act, of its current 
two-year term. The Committee provides 
a critical forum for distinguished 
representatives of diverse industry 
sectors to present their views on major 
issues Involving commercial operations 
of the Customs Service. These views are 
offered directly to senior Treasury and 
Customs officials on a regular basis in a 
candid atmosphere. There exists no 
other single body that serves a 
comparable function. 

SUPPLEMENTARY INFORMATION: 

Background 

In the Omnibus Budget Reconciliation 
Act of 1987 (Pub. L. 100-203). Congress 
repealed the statutory mandate for a 
Customs User Fee Advisory Committee 
and directed the Secretary of the 
Treasury to create a new Advisory 
Committee on Commercial Operations 
of the U.S. Customs Service. The original 
Committee consisted of 20 members 
drawn broadly from industry sectors 
affected by Customs commercial 
operations. The Committee's charter 
was filed on October 17,1988 and 
expired two years later. A new charter 
was filed on October 17,1990, renewing 
the Committee for an additional two- 
year term. The renewed Committee held 
its first meeting on April 5.1991, and it 
has met quarterly thereafter. The current 
term of the Committee will end with the 
expiration of the current charter on 
October 16,1992 The Treasury 
Department plans to file a new charter 
by that date renewing the Committee for 
a third two-year term. 


Objectives, Scope and Description of the 
Committee 

The Committee's objectives are to 
advise the Secretary of the Treasury on 
issues relating to the commercial 
operations of the Customs Service. It is 
expected that during its third two-year 
term, the Committee will consider such 
issues as proposed customs 
modernization legislation, the North 
American Free Trade Agreement 
negotiations, the Merchandise 
Processing Fee. Harbor Maintenance 
Fee issues, administration of staff and 
resources for commercial operations, 
commercial and trade enforcemenl 
administration and enforcement of 
export control laws, impact of Customs 
commercial operations on ports and 
carriers, automated systems, and the 
President's regulatory moratorium and 
deregulation initiative. 

The Conunittee %vill be chaired by the 
Assistant Secretary of the Treasury for 
Enforcement The Committee will 
function for a two-year period before 
renewal or abolishment and will meet 
approximately eight times (quarterly) 
during the period The meetings will 
generally be held in the Treasury 
Department Washington. DC. However, 
one or two meetings may be held 
outside of Washington during the two- 
year period particularly at port 
locations (e.g. New York, San Diego, 
Miami). 

The members shall be selected by the 
Secretary of the Treasury from 
representatives of the trade or 
transportation community serviced by 
Customs, the general public, or others 
who are directly affected by Customs 
commercial operations. In addition, 
members shall represent major regions 
of the country, and not more than ten 
members may be affiliated with the 
same political party. No person who is 
required to register under the Foreign 
Agents Registration Act as an agent or 
representative of a foreign principal may 
serve on an advisory committee. 
Members shall not be paid 
compensation nor shall they be 
considered Federal Government 
employees for any purpose. No per 
diem, transportation, or other expenses 
are reimbursed for the cost of attending 
Committee meetings at any location. 

Members who are serving on the 
Committee during its expiring two-year 
term are eligible to reapply for 
membership. However, it is expected 
that appro)dmately half of the current 
membership of the Committee will be 
replaced with new appointees. 
Membership on the Committee is 
personal to the appointee. Under the 
Committee By-Laws, a member may not 


send an alternate to represent him at a 
Committee meeting. However, since 
Committee meetings are open to the 
public, another person from a member's 
meetings are open to the public, another 
person from a member's organization 
may attend and observe the proceedings 
in a nonparticipating capacity. Regular 
attendance is essential: a member who 
is absent for two consecutive meetings 
or two meetings in a calendar year shall 
lose his seat on the Committee. 

Application for Advisory Committee 
Appointment 

Any interested person wishing to 
serve on the Treasury Advisory 
Committee on Commercial Operations 
of the U.S. Customs Service must 
provide the following: 

—Statement of interest and reasons for 
application: 

—Complete professional biography or 
resume; 

—Political affiliation, in order to ensure 
balanced representation. 

In addition, applicants must state in 
their applications that they agree to 
submit to reappointment and annual 
security and tax checks. 

The application period for interested 
candidates will extend to August 1.1992 
Applications should be submitted in 
sufficient time to be received by the 
closing date to the Director, Office of 
Tariff and Trade Affairs. Office of the 
Assistant Secretary (Enforcement). 
Department of the Treasury. 1500 
Pennsylvania Avenue, NW., 

Washington. DC 20220. 

Dated: June 5,1992 
Peter K. Nunez, 

Assistant Secretary (Enforcement). 

(FR Doc. 92-13868 Filed 6-11-92 8:45 am] 

BILUNQ CODE 4810-Z$-M 


Public information Collection 
Requirements Submitted to 0MB for 
Review 

Date: June 6.1992 

The Department of the Treasury has 
submitted the following public 
information collection requirement(8) to 
OMB for review and clearance under 
the Paperwork Reduction Act of 1980, 
Public Law 96-511. Copies of the 
6ubmission(s) may be obtained by 
calling the Treasury Bureau Clearance 
Officer listed. Comments regarding this 
information collection should be 
addressed to the OMB reviewer listed 
and to the Treasury Department 
Clearance Officer. Department of the 
Treasury, room 3171, Treasury Annex. 
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1500 Pennsylvania Avenue, NW., 

Washington. DC 20220 

Fmanclal Management Service 

OMB Number: 1510-0020 

Form Number POD 134. 

Type of Review: Extension. 

Title: Release Form. 

Description: This form is used by 
Eligible Recipients of a Postal Savings 
account of a deceased depositor to 
transfer their rightful share to another 
person. 

Respondents: Individuals or households. 

Estimated Number of Respondents: 20. 

Estimated Burden Hours Per Response: 
30 minutes. 

Frequency of Response: On occasion 
and other (as needed). 

Estimated Total Reporting Burden: 10 
hours. 

Clearance Officer Jacqueline R. Perry. 
(301) 436-6453. Financial Management 
Service, 3361-L 75th Avenue. 
Landover. MD 20785. 

OMB Reviewer: Milo Sunderhauf. (202) 
395-8880, O^ice of Management and 
Budget, room 3001, New ^ecutive 
Office Building, Washington. DC 
20503. 

Loii K. HoUaixi. 

Departmental Reports Management Officer, 

|FR Doc. 92-13823 Filed 6-11-92; 8:45 ami 

BILUNO COO€ 4810-SS-4I 


Public Information Coliection 
Requirements Submitted to OMB for 
Review 

Date: June 6.1992. 

The Department of Treasury has 
submitted the following public 
information collection requirement(8) to 
OMB for review and clearance under 
the Paperwork Reduction Act of 1980, 
Public Law 98-511. Copies of the 
submissionls) may be obtained by 
calling the Treasury Bureau Clearance 
Officer listed. Comments regarding this 
information collection should be 
addressed to the OMB reviewer listed 
and to the Treasury Department 
Clearance Officer, Department of the 
Treasury, room 3171 Treasury Annex. 
1500 Pennsylvania Avenue, NW.. 
Washington, DC 20220. 

U.S. Customs Service 

OMB Number 1515-0001. 

Form Number CF 7509. 

Type of Review: Extension. 

Title: Air Cargo Manifest. 

Description: Tlie CF 7509 is the source of 
information that provides for the 
accountability, integrity and security 
of goods in air commerce that are 
Imported into the United States. 
Respondents: Businesses or other for- 
profit 


Estimated Number of Respondents/ 
Recordkeepers: 150. 

Estimated Burden Hours Per 
Respondent/Recordkeeper 34 
minutes. 

Frequency of Response: On occasion. 

Estimated Total Reporting/ 
Recordkeeping Burden: 116.586 hours. 

OMB Number 1515-0088. 

Form Number: None. 

Type of Review: Reinstatement. 

Title: Foreign Assembler's Declaration 
(with Endorsement of Importer). 

Description: The information is used to 
substantiate a claim for duty-free 
treatment of U.S. fabricated 
components sent abroad for assembly 
and subsequently returned to the U.S. 

Respondents: Individuals or households, 
Businesses or other for-profit Small 
businesses or organizations. 

Estimated Number of Respondents/ 
Recordkeepers: 2,730. 

Estimated Burden Hours Per 
Respondent/Recordkeeper 50 
minutes. 

Frequency of Response: On occasion. 
Other (with every importation of 
merchandise under this tariff 
classification). 

Estimated Total Reporting/ 
Recordkeeping Burden: 283.469 hours. 

OMB Number: 1515-0110. 

Form Number None. 

Type of Review: Reinstatement. 

Title: Declaration by Person Who 
Processed Goods Abroad. 

Description: This declaration is needed 
to insure duty free entry of articles 
which were exported for processing 
and brought back into the United 
States. 

Respondents: Individuals or households. 
Businesses or other for-profit. Small 
businesses or organizations. 

Estimated Number of Respondents/ 
Recordkeepers: 730. 

Estimated Burden Hours Per 
Respondent/Recordkeeper 46 
minutes. 

Frequency of Response: On occasion. 

Estimated Total Reporting/ 
Recordkeeping Burden: 2.260 hours. 

Clearance Officer Ralph Meyer. (202) 
566-9182, U.S. Customs Service, 
Paperwork Management Branch, room 
6316.1301 Constitution Avenue. NW.. 
Washington. DC 20229. 

OMB Reviewer Milo Sunderhauf. (202) 
395-6880, Office of Management and 
Budget, room 3001, New Executive 
Office Building, Washington, DC 
20503. 

LoU 1C Holland, 

Departmental Reports Management Officer. 

|FR Doc. 92-13824 Filed 6-11-02; 8:45 am] 

B1UJNO COO€ 4»20•a^-M 


Public Information Collection 
Requirements Submitted to OMB for 
Review 

Dated: |une 5.1992. 

The Department of Treasury has 
submitted the following public 
information collection requirement(s) to 
OMB for review and clearance under 
the Paperwork Reduction Act of 1980, 
Public Law 98-511. Copies of the 
submission(8) may be obtained by 
calling the Treasury Bureau Clearance 
Officer listed. Comments regarding this 
information collection should be 
addressed to the OMB reviewer listed 
and to the Treasury Department 
Clearance Officer, Department of the 
Treasury, room 3171 Treasury Annex, 
1500 Pennsylvania Avenue NW.. 
Washington, DC 20220. 

Internal Revenue Service 

OMB Number 1545-0026. 

Form Number IRS Form 926. 

Type of Review: Extension. 

Title: Return by a U.S. Transferor of 
Property to a Foreign Corporation. 
Foreign Estate or Trust, or Foreign 
Partnership. 

Description: U.S. persons file Form 926 
to report the transfer of property to a 
foreign entity and to report 
information required by section 6038B. 
The IRS uses Form 928 to determine if 
the excise tax is properly computed 
and if any of the exceptions from the 
excise tax apply. 

Respondents: Individuals or households. 
Businesses or other for-profit 
Estimated Number of Respondents/ 
Recordkeepers: 1,000. 

Estimated Burden Hours Per 
Respondent/Recordkeeper 
Recordkeeping—7 hours, 25 minutes. 
Learning about the law or the form—2 
hours. 59 minutes. 

Preparing and sending the form to the 
IRS—3 hours. 14 minutes. 

Frequency of Response: On occasion. 
Estimated Total Reporting/ 
Recordkeeping Burden: 13.620 hours. 
OMB Number 1545-0044. 

Form Number IRS Form 973. 

Type of Review: Extension. 

Title: Corporation Claim for Deduction 
for Consent Dividends. 

Description: Corporations file Form 973 
to claim a deduction for dividends 
paid. If shareholders consent and IRS 
approves, the corporation may claim a 
deduction for dividends paid, which 
reduces the corporation's t€Lx liability. 
IRS uses Form 973 to determine if 
shareholders have included the 
dividend in gross income. 
Respondents: Businesses or other for- 
profit. 
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Estimated Number of Respondents/ 
Recordkeepers: 500. 

Estimated Burden Hours Per 
Respondent/Recordkeepen 
Recordkeeping—4 hours, 4 minutes. 
Learning about the law or the form— 
24 minutes. 

Preparing and sending the form to the 
IRS—29 minutes. 

Frequency of Response: On occasion. 


Estimated Total Reporting/ 
Recordkeeping Burden: 2.475 hours. 
OMB Number. 1545-0055. 

Form Number. IRS Form 1040A, 
Schedules 1, 2, 3, and EIC. 

Type of Review: Revision. 

Title: U.S. Individual Income Tax 
Return. 

Description: This form is used by 
individuals to report their income 


subject to income tax and to compute 
their correct tax liability. The data is 
used to verify that the income 
reported on the form is correct and are 
also for statistics use. 

Respondents: Individuals or households. 

Estimated Number of Respondents/ 
Recordkeepers: 19,954,530. 

Estimated Burden Hours Per 
Respondent/Recordkeeper: 



Recordkeeping 

Leeming about the law or the form 

Preparing the form 

Copying, 
assembling, 
and sending 
the form to 
the IRS 

Fofm ICMOA.... 

1 hr 3 min......... .. 

2 hr., 7 min................ 

2 hr.. 46 min_ 

35 min. 

20 min. 

28 mirt 

QrhAH 1 

2Q min. ... 

d min....... 

10 min....«....«..._«.«.«...«. 

Sched. 2..... 

33 min........-. 

11 min.......«... 

37 min___ 

Schad 3 

13 min .... 

14 min.... 

26 min._____ 

35 mm. 

47 min. 

Sched. EIC 

30 min ..., , . 

16 min......... 

33 min...... 






Frequency of Response: Annually. 

Estimated Total Reporting/ 
Recordkeeping Burden: 149.593,192 
hours. 

OMB Number: 1545-0714. 

Form Number IRS Forms 8027 and 8027- 
T. 

Type of Review: Extension. 

Title: ^ployer’s Annual Information 
Return of Tip Income and Allocated 
Tips (Form 8027). Transmittal of 
Employer's Annual Information 
Return of Tip Income and Allocated 
Tips (Form 8027-T). 

Description: To help IRS In its 
examinations of returns filed by 
tipped employees, large food or 
beverage establishments are required 
to report annually information 
concerning food or beverage 
operations receipts, tips reported by 
employees, and in certain cases, the 
employer must allocate tips to certain 
employees. 

Respondents: Individuals or households. 
State or local governments, 

Businesses or other for-profit. Non¬ 
profit organizations. 

Estimated Number of Respondents/ 
Recordkeepers: 52,050. 

Estimated Burden Hours Per 
Respondent/Recordkeeper: 



Form 8027 

Form 

8027-T 

(mirv 

utes) 

Recordkeeping. 

5 hr., 44 min. 

43 

Leammg about the 
law or the form. 

35 min... 


Preparmg and 
sending the form 
to the IRS. 

43 min.«.....«_ 

1 


Frequency of Response: Annually. 


Estimated Total Reporting/ 
Recordkeeping Burden: 346,456 hours. 

OMB Number 1545-1132. 

Regulation ID Number lNTL-536-89 
Final. 

Type of Review: Extension. 

Title: Registration Requirements with 
Respect to Certain Debt Obligations; 
Application of Repeal of 30 Percent 
Withholding by the Tax Reform Act of 
1984. 

Description: The Internal Revenue 
Service needs the information in order 
to ensure that purchasers of bearer 
obligations are not U.S. persons (other 
than those permitted to hold 
obligations under section 165(j)) and 
to ensure that U.S. persons holding 
bearer obligations properly report 
income and gain on such obligations. 
The people reporting will be financial 
institutions holding bearer obligations. 

Respondents: Businesses or other for- 
profit. 

Estimated Number of Respondents/ 
Recordkeepers: 5.000. 

Estimated Burden Hours Per 
Respondent/Recordkeeper 10 
minutes. 

Frequency of Response: On occasion. 

Estimated Total Reporting/ 
Recordkeeping Burden: 852 hours. 

OMB Number 1545-1266. 

Form Number IRS Form 8829. 

Type of Review: Extension. 

Title: l^penses for Business Use of Your 
Home. 

Description: Internal Revenue Code 
(IRC) section 280A limits the 
deduction for business use minus 
certain business deductions. Amounts 
not allowed due to the limitations can 
be carried over to the following year. 
Form 8829 is used to verify that the 
deduction is properly figured. 


Respondents: Individual or households. 
Estimated Number of Respondents/ 
Recordkeepers: 4,000,000. 

Estimated Burden Hours Per 
Respondent/Recordkeeper 
Recordkeeping—52 minutes. 

Learning about the law or the form—7 
minutes. 

Preparing the form—1 hour, 13 
minutes. 

Copying, assembling, and sending the 
form to the IRS—20 minutes. 
Frequency of Response: Annually. 
Estimated Total Reporting/ 
Recordkeeping Burden: 10,200,000 
hours. 

Clearance Officer Garrick Shear, (202) 
535-4297, Internal Revenue Service, 
room 5571,1111 Constitution Avenue 
NW., Washington, DC 20224. 

OMB Reviewer Milo Sunderhauf, (202) 
395-6880, Office of Management and 
Budget, room 3001, New Executive 
Office Building, Washington, DC 
20503. 

LoU K. HoUand, 

Departmental Reports, Management Officer. 
[FR Doc. 92-13825 Filed 6-11-92; 8:45 am) 
BILUNQ COOC 4S30-01-M 


Public Information Collection 
Requirements Submitted to OMB for 
Review. 

Date: June 8,1992. 

The Department of the Treasury has 
submitted the following public 
information collection requirement(8) to 
OMB for review and clearance under 
the Paperwork Reduction Act of 1980. 
Public Law 96-511. Copies of the 
submis8ion(8) may be obtained by 
calling the Treasury Bureau Clearance 
Officer listed. Comments regarding this 
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information collection should be 
addressed to the OMB reviewer listed 
and to the Treasury Department 
Clearance Officer. Department of the 
Treasury, room 3171. Treasury Annex. 
1500 Pennsylvania Avenue NW., 
Washington. DC 20220. 

Internal Revenue Service 

OMB Number New. 

Form Number None. 

Type of Review: New Collection. 

Title: Focus Group Interviews on Form 
9264, Request for Abatement of 
Delinquency or Failure to Pay Tax 
Penalty. 

Description: Focus Group interviews are 
necessary to test the effectiveness of 
Form 9264 and to obtain taxpayer 
suggestions for any Improvements or 
changes needed. Affected public is 80 
participants. 

Respondents: Individuals or households. 
Estimated Number of Respondents: 000. 
Estimated Burden Hours Per 
Respondent 3 hours. 

Frequency of Response: Other (One-time 
Focus Group). 

Estimated Total Reporting Burden: 307 
hours. 

Clearance Officer Garrick Shear (202) 
535-4297. Internal Revenue Service, 
room 5571.1111 Constitution Avenue 
NW.. Washington. DC 20224. 

OMB Reviewer Milo Sunderhauf (202) 
395-6680, Office of Management and 
Budget, room 3001. New Executive 
Office Building. Washington. DC 
20503. 

LoU K. Holland. 

Departmental Reports Management Officer. 
|FR Doc. 92-13849 Filed 6-11-92; a45 am| 
ailXItlQ COOC 4a3(Mll-M 


Public Information Collection 
Requirements Submitted to OMB for 
Review 

Date: June 8.1992. 

The Department of the Treasury has 
submitted the following public 
information collection requirement(s) to 
OMB for review and clearance under 
the Paperwork Reduction Act of 1980. 
Public Law 96-511. Copies of the 
submission(s) may be obtained by 
calling the Treasury Bureau Clearance 
Officer listed. Comments regarding this 
information collection should be 
addressed to the OMB reviewer listed 
and to the Treasury Department 
Clearance Officer. Department of the 
Treasury. Room 3171 Treasury Annex, 
1500 Pennsylvania Avenue. NW., 
Washington. DC 2022a 

Internal Revenue Service, 

OMB Number 1545-0051. 


Form Number IRS Form 990-C. 

Type of Review: Extension, 

Title: Fanners* (Cooperative Association 
Income Tax Return. 

Description: Form 990-C is used by 
farmers* cooperative to report the tax 
by section 1381. IRS uses the 
information to determine whether the 
tax is being properly reported. 

Respondents: Farms. Businesses or other 
for-profit. 

Estimated Number of Respondents/ 
Recordkeepers: 5.6(X). 

Estimated Burden Hours Per 
Respondent/Recordkeeper 
Recordkeeping—75 hours. 20 minutes 
Learning about the law or the form— 
22 hours. 58 minutes 
Prepanng and sending the form to the 
IRS—40 hours. 7 minutes 
Copying, assembling, and sending the 
form to the IRS—4 hours. 17 minutes 

Frequency of Response: Annually. 

Estimated Total Reporting/ 
Recordkeeping Burden: 799,176 hours. 

Clearance Officer: Garrick Shear (202) 
535-4297, Internal Revenue Service, 
room 5571,1111 Constitution Avenue, 
NW.. Washington, DC 20224. 

OMB Reviewer Milo Sunderhauf (202) 
395-0880, Office of Management and 
Budget room 3001, New Executive 
Office Building, Washington. DC 
20503. 

Lois K. Holland. 

Departmental Reports Management Officer. 

|FR Doc. 92-13850 Filed 0-11-92: 8:45 am) 

BILLmO COOe 4S30-0I-«I 


[Numbef: 19-01] 

Directive; Delegation of Authority to 
Purchase Certain Equipment and 
Facilities 

Dated: )une 5.1992. 

1. Delegation. By virtue of the 
authority vested in the Treasurer of the 
United States by Treasury Order 101-05, 
I hereby delegate to the Director, United 
States Mint, without limitation, all the 
authority vested in the Secretary by 
section 5111(c)(1) of title 31 of the United 
States Code (U.S.C.). as amended, 
related to the acquisition of articles, 
materials, supplies, and services 
(including equipment, manufacturing 
facilities, patents, patent rights, 
technical knowledge, and assistance) 
necessary to produce the coins refer^ 
to in title 31 U.S.C.. as amended. Any 
action heretofore taken by the Director. 
United States Mint, which Involved the 
exercise of authority hereby granted is 
affirmed and ratified. 

2. Cancellation. Treasury Directive 
19-01. •*Delegation of Authority to 
Purchase Certain Equipment and 


Facilities.** dated November 14.1986, is 
superseded. 

3. Office of Primary Interest. Office of 
the Treasurer of the United States. 
Catalina V. Villalpando, 

Treasurer of the United States. 

|FR Doc. 92-13827 Filed 6-11-92; 8:45 am| 
BILLING COOC 4810-2S-M 


Customs Service 
IT.O. 92-55) 

Suspension of Individual Customs 
Broker License No. 4333; Milton 
Weinberg 

agency: U.S. Customs Service. 
Department of the Treasury. 
action: General notice. 

SUMMAHY; Notice is hereby given that 
the Commissioner of Customs pursuant 
to section 641, Tariff Act of 1930, as 
amended (19 U.S.C. 1641). and §§111.52 
and 111.74 of the Customs Regulations, 
as amended (CPR 111.52,111.74). 
suspended the individual broker license 
(no. 4333) issued to Mr. Milton 
Weinberg, effective June 5.1992. This 
suspension will last for a period of 270 
days. 

Dated: )ane 4.1992. 

C L Brainard, 

Director, Office of Trade Operations. 

(FR Doc, 92-13813 Filed 6-11-92; &45 am) 

BtLUNO COOC 4*20-(O-M 


UNITED STATES INFORMATION 
AGENCY 

Samantha Smith Memorial Exchange 
Program; Youth Exchangee 

agency: United States Information 
Agency. 

action: Notice; Request for proposals. 

summary: The United States 
Information Agency (USIA) invites 
applications from U.^ educational, 
cultural, and other not-for-profit 
institutions to conduct exchanges of 
youth under the age of 21 with Albania. 
Bulgaria, the Commonwealth of 
Independent States. Czechoslovakia. 
Estonia. CJeorgia. Hungary. Latvia, 
Lithuania. Poland. Romania, and the 
following former republics of 
Yugoslavia: Bosnia-Hercegovina, 
Croatia. Macedonia, and Slovenia. 
These exchanges represent part of the 
activities of the Samantha Smith 
Memorial Exchange Program and are 
subject to the availability of funding for 
the Fiscal Year 1993 program. A request 
for proposals in support of exchanges of 
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college and university undergraduate 
students under the aegis of the 
Samantha Smith program will be 
published separately. 

DATES: Deadline for proposals: All 
copies must be received at the U.S. 
Information Agency by 5 p.m. 
Washington. DC time on Friday. 
September 25.1992. Faxed documents 
will not be accepted, nor will documents 
postmarked on September 25 but 
received at a later date. It is the 
responsibility of each grant applicant to 
ensure that complete proposals are 
received by the above deadline. Grants 
should begin on or after May 1,1993. 
addresses: The original and 12 copies 
of the completed application (stapled, 
not bound), including required forms, 
should be submitted by the deadline to: 
U.S. Information Agency. Ref: Samantha 
Smith Program—Youth Exchanges, 

Office of Grants Management. E/XE, 
room 357. 301 4th Street, SW., 
Washington. DC 20547. 

FOR FURTHER INFORMATION CONTACT: 
Interested organizations/institutions 
should contact Bruce B. Brown, at the 
U.S. Information Agency. 301 4th Street 
SW.. Youth Programs Division, E/VY, 
room 357, (202) 619-0299; FAX (202) 619- 
5311, to request detailed application 
packets, which include award criteria 
additional to this announcement, all 
necessary forms, and guidelines for 
preparing proposals, including speciBc 
budget preparation information. 
SUPPLEMENTARY INFORMATION: Pursuant 
to the Bureau's authorizing legislation, 
programs must maintain a non-political 
character and should be balanced and 
representative of the diversity of 
American political, social and cultural 
life. 

Overview 

Grant funding is intended to promote 
the exchange of young people 21 years 
of age or younger between the U.S. and 
Albania. Bulgaria, the Commonwealth of 
Independent States, Czechoslovakia. 
Estonia. Georgia, Hungary. Latvia. 
Lithuania, Poland. Romania, and the 
following former republics of 
Yugoslavia: Bosnia-Hercegovina, 

Croatia, Macedonia, and Slovenia. The 
Agency's main objective is to foster 
interaction between American and 
foreign youth. Consequently, extensive 
interaction is a requirement Proposals 
should demonstrate how American and 
foreign youth will interact in a way that 
encourages the exchange of ideas, 
values and information. 

Twenty-five percent (25%) of the 
available funds will be reserved for 
projects that have not received Samatha 
Smith grants in the past three years. 


Grants are awarded to expand or 
enhance existing exchange programs or 
to encourage the development of new 
exchanges. Programs may involve the 
U.S. organization in a partnership with 
organizations in one or more countries. 
The minimum length of stay in country 
for any project is three weeks. Three 
categories of grants are being offered. 

Category A — SchooJ-tchSchooI 
Exchanges 

A school-to-school exchange is one 
that involves a direct linkage between 
two elementary, middle, or high schools. 
An applicant must be a school or school 
district. The maximum grant for this 
category is $10,000. The exchange 
should be reciprocal and should take 
place during the academic year when 
schools are in session. The proposal 
should provide detailed information on 
the classroom and other activities in 
both the U.S. and the partner country. 
The duration of projects may be one 
academic year, semester or short-term 
(generally understood to mean three to 
eight weeks). Schools receiving funding 
under other grants awarded by USIA for 
youth exchanges may not apply under 
this category. 

Category B—Multiple School 
Partnership Programs 

A maximum of $150,000 is available 
for grants generally in the range of 
$50,000 to $75,000 in support of programs 
of exchanges between the U.S. and the 
CIS based on multiple school linkages. 

At its most basic level the typical 
project involves the annual exchange of 
groups of students and teachers among 
several school linkages for short-term 
stays during the academic year. 

Semester and year-long exchanges of 
individual student are also possible. The 
grants are intended only to partially 
subsidize the costs of the programs, 
which will be funded on the American 
side primarily by contributions from the 
participating students, their schools and 
communities. Applicants for these 
grants should furnish written evidence 
of a commitment from a CIS entity 
describing the nature of the services and 
source of funding that will be provided 
in the participating CIS schools and 
communities. Consortia will also be 
eligible for this grant. 

Category C—General Youth Exchanges 

This category includes all other 
projects, which will be eligible for grants 
of up to $50,000. Semester and year-long 
high school study programs conducted 
by exchange organizations fall within 
this category. For short-term (3-8 weeks) 
exchanges, preference is given for 
projects with a thematic focus. Eligible 


foci n>ay include, but are not limited to: 
the arts (theater, dance, music, fine arts, 
literature, folklore, and film/video); 
language and culture: science, 
technology, and mathematics: 
conservation and the environment: 
historic preservation: museum training: 
political, social and economic issues: 
business and administrative/ 
management (including enterprise 
promotion); and agriculture. 

Projects requesting support for tours 
of performing arts groups or sports 
teams are eligible if the primary purpose 
of the program is interaction between 
international participants and their 
hosts. Tours of performing arts groups or 
sports groups where the primary activity 
is performance or competition are not 
eligible. 

Organizations other than schools that 
seek funds for an academic high school 
exchange of six months duration or 
more must be designated by USIA as a 
Secondary School Exchange Visitor 
Program Sponsor. 

Reciprocity is not a requirement for 
this category, but in general USIA gives 
preference to proposals for reciprocal 
exchanges. The proposal should provide 
detailed information on the activities in 
both the U.S. and the partner country. 
The number of U.S. and foreign 
participants should be roughly equal. 
Such proposals should provide written 
evidence that the U.S. organization has 
the commitment of a counterpart 
organization in the partner country 
willing and able to engage in the 
proposed activities. In most cases the 
counterpart organization should assume 
responsibility for the cost of hosting the 
American participants in the reciprocal 
portion of the program. 

Guidelines 

All categories of proposals must 
include: 

—Participant selection criteria and a 
description of the selection process. 
All participants must be under age 21 
at the lime they begin the program. 
Participants should be chosen for theii 
actual or potential leadership 
qualities. The proposal should 
describe in detail the selection 
process for both U.S. and foreign 
participants. The ratio of adult escorts 
to youth participants should be as low 
as possible. 

—Description of orientation programs. 
There should be ample introduction to 
the program theme, administrative 
procedures, basic historical, cultural 
and social information, and 
substantive issues likely to be raised 
by their U.S. of foreign counterparts. 
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—Information concerning stays in the 
host country—Preference is generally 
given to longer stays in country. The 
proposal should describe in detail the 
selection process for both U.S. and 
foreign host families/institutions. 
Consideration will be given to those 
projects which for reasons or 
requirements of the partner country or 
countries are of short duration, but the 
length of stay in country must be a 
minimum of three weeks. 

—Information concerning language 
qualifications—Speaking ability in the 
language of the host country for both 
American and foreign participants is 
preferred, but not required. Ideally 
some participants in each incoming 
delegation should be conversant in 
English, and some participants in each 
outgoing delegation should be 
conversant in the host country 
language. 

—Details on planning. Proposal should 
evidence adequate lead/planning time 
to ensure a successful exchange. 

Proposed Budget 

Organizations must submit a 
comprehensive line item budget for 
which specific details are available in 
the application packet. 

Allowable costs: Grant-funded 
expenditures will generally be limited to 
the following categories: 

—In country travel and per diem, i.e., 
lodging, meals, clothing maintenance, 
and incidentals, or stipends. 

—Orientation, honoraria, or preparation 
costs; briefing materials. Honoraria is 
limited to SlSO/day/speaker. 

—Educational and cultural enrichment 
at a limit of $150 per each program 
youth participant 
—^Tutitions, conference/seminar 
registration fees, and other program 
admission fees. 

—International travel, normally limited 
to partial support for Americans 
traveling to the CIS or East Europe, 
and East Europeans traveling to the 
U.S. CIS partner organizations should 
be encouraged to cover international 
travel. 

—Administration costs (salaries, 
benefits, other direct and indirect 


costs) may not exceed 20% of the total 
funds requested. 

—Applications should demonstrate 
substantial cost sharing in both 
program and administrative expenses. 

Review Process 

USIA will acknowledge receipt of all 
proposals and will review them for 
technical eligibility. Proposals will be 
deemed ineligible if they do not adhere 
to the guidelines established herein and 
in the application packet. Eligible 
proposals will be forwarded to panels of 
USIA officers for advisory review. All 
eligible proposals will also be reviewed 
by the appropriate geographic area 
office, and the budget and contracts 
offices. Proposals may also be reviewed 
by the Agency’s Office of General 
Counsel. Funding decisions are at the 
discretion of the Associate Director for 
Educational and Cultural Affairs. Final 
technical authority for grant awards 
resides with the USIA’s contracting 
officer. 

Review Criteria 

Technically eligible applications will 
be reviewed according to the following 
criteria: 

1. Quality of the program plan and 
adherence of proposed activities to the 
criteria and conditions described above. 

2. Reasonable. Feasible, and Flexible 
Objectives. Proposals should clearly 
demonstrate how the institution will 
meet the program’s objectives and plan. 

3. Multiplier Effect/Impact. Proposed 
programs should strengthen long-term 
mutual understanding, to include 
maximum sharing of information and 
establishment of long-term institutional 
and individual linkages. 

4. Value to U.S.-Partner Country 
Relations. Assessments by USIA’s 
geographic area desk, and overseas 
officers of the need, potential, impact 
and significance in the partner 
country(ies). 

5. Cost Effectiveness. The overhead 
and administrative components of 
grants, as well as salaries and 
honoraria, should be kept as low as 
possible. All other items should be 
necessary and appropriate. Proposals 


should maximize cost-sharing through 
other private sector support as well as 
institutional direct funding 
contributions. 

6. Institutional Capacity. Proposed 
personnel and institutional resources 
should be adequate and appropriate to 
achieve the program or project's goals. 

7. Institution's Track Record/Ability. 
Proposals should demonstrate potential 
for program excellence and/or track 
record of applicant institution. The 
Agency will consider the past 
performance of prior grantees and the 
demonstrated potential of new 
applicants. 

8. Follow-on Activities. Proposals 
should provided a plan for continued 
follow-on activity (without USIA 
support) which insures that USIA 
supported programs are not isolated 
events. 

9. Evaluation Plan. Proposals should 
provide a plan for evaluation by the 
grantee institution. 

Notice 

The terms and conditions published in 
this RFP are binding and may not be 
modified by any USIA representative. 
Explanatory information provided by 
the Agency that contradicts published 
language will not be binding. Issuance of 
the RFP does not constitute an award 
commitment on the part of the 
Government. Final awards cannot be 
made until funds have been fully 
appropriated by Congress, allocated and 
committed through internal USIA 
procedures. 

Notification 

All applicants will be notified of the 
results of the review process on or about 
April 1,1993. Awarded grants will be 
subject to periodic reporting and 
evaluation requirements. 

Dated: June 8.1992. 

William P. Glade, 

Associate Director, Bureau of Educational 
and Cultural A ffairs. 

[FR Doc. 92-13887 Filed 8-11-92; 8:45 am] 
BILUNQ CODE 1230-01-M 
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Sunshine Act Meetings 


Federal Register 
Vol. 57, No. 114 
Friday. June 12. 1992 


This section of the FEDERAL REGISTER 
contains notices of meetings published 
under the ‘‘Government In the Sunshine 
Act“ (Pub. L 94-409) 6 U.SC. 552b<e)(3). 


FEDERAL DEPOSIT INSURANCE 
CORPORATION 

Notice of Agency Meeting 

Pursuant to the provisions of the 
"Government in the Sunshine Act" (5 
U.S.C 552b), notice is hereby given that 
at 10:03 a.m. on Tuesday, June 9.1992, 
the Board of Directors of the Federal 
Deposit Insurance Corporation met in 
closed session to consider the following 
matters: 

Matters relating to a certain financial 
institution. 

Matters relating to the probable failure of 
certain insured banks. 

Administrative enforcement proceedings. 

Reports of the Office of Inspector General. 

Matters relating to the (Corporation's 
corporate activities. 

In calling the meeting, the Board 
determined, on motion of Director C.C. 
Hope. Jr. (Appointive], seconded by 
Director Stephen R. Steinbrink (Acting 
Comptroller of the Currency), concurred 
in by Vice CChairman Andrew C. Hove, 
Jr., Mr. Jonathan Fiechter, acting in the 
place and stead of Director T. Timothy 
Ryan. Jr. (Office of Thrift Supervision), 
and Chairman William Taylor, that 
Corporation business required its 
consideration of the matters on less than 
seven days' notice to the public; that no 
earlier notice of the meeting was 
practicable; that the public interest did 
not require consideration of the matters 
in a meeting open to public observation; 
and that the matters could be 
considered in a closed meeting by 
authority of subsections (c)(2), (c)(6). 
(c)(8), (c)(A)(ii). and (c)(9)(B) of the 
"Government in the Sunshine Act" (5 
U.S.C. 552b(c)(2), (c)(6). (c)(8), 
(c)(9)(A)(ii). and (c)(9)(B)). 

The meeting was held in the Board 
Room of the FDIC Building located at 
550 - 17th Street. NW., Washington. DC. 

Dated; June 9.1992. 

Federal Deposit Insurance Corporation. 
Robert E. Feldman. 

Deputy Executive Secretary. 

|FR Doc. 92-13978 Filed 6-10-02; 10:49 am) 
BH.LJNQ COOC 6714-Ot-M 


BOARD OF GOVERNORS OF THE FEDERAL 
RESERVE SYSTEM 

TIME AND date: 10:00 a.m., Wednesday. 
June 17,1992. 

place: Marriner S. Eccles Federal 
Reserve Board Building, C Street 
entrance between 20th and 21st Streets, 
N.W., Washington, D.C. 20551. 

STATUS: Closed. 
matters to be considered: 

1. Personnel actions (appointments, 
promotions, assignments, reassignments, and 
salary actions) involving individual Federal 
Reserve System employees. 

2. Any items carried forward from a 
previously announced meeting. 

CONTACT PERSON FOR MORE 
iNFORMA-nON: Mr. Joseph R. Coyne, 
Assistant to the Board; (202) 452-3204. 
You may call (202) 452-3207, beginning 
at approximately 5 p.m. two business 
days before this meeting, for a recorded 
announcement of bank and bank 
holding company applications scheduled 
for the meeting. 

Dated: June 10.1992. 

Jennifer ). Johnson, 

Asscfaaie Secretary of the Board. 

[FR Doc. 92-13964 Filed 6-10-92:9:53 am] 
BtLLIRG COOC S2tO-01-4l 


SECURITIES AND EXCHANGE COMMISSION 

Agency Meeting 

Notice is hereby given, pursuant to the 
provisions of the (k)vemment in the 
Sunshine Act. Pub. L 94-^409, that the 
Securities and Exchange Commission 
will hold the following meeting during 
the week of June 15,1992. 

A closed meeting will be held on 
Tuesday, June 16,1992, at IDKX) a.m. 

Commissioners, Counsel to the 
Commissioners, the Secretary to the 
Commission, and recording secretaries 
will attend the closed meeting. Certain 
staff members who have an interest in 
the matters may also be present. 

The General Counsel of the 
Commission, or his designee, has 
certified that, in his opinion, one or more 
of the exemptions set forth in 5 U.S.C. 
552b(c) (4). (8). (9)(A) and (10) and 17 
CFR 200.402(a) (4). (8). (9)(i) and (10). 
permit consideration of the scheduled 
matters at a closed meeting. 


Commissioner Beese, as duty officer, 
voted to consider the items listed for the 
closed meeting in a closed session. 

The subject matter of the closed 
meeting scheduled for Tuesday, June 16. 
1992, at 10:00 a.m., will be: 

Institution of injunctive actions. 

Institution of administrative proceedings of 
an enforcement nature. 

Settlement of injunctive action. 

Settlement of administrative proceedings of 
an enforcement nature. 

At times, changes in Commission 
priorities requires alterations in the 
scheduling of meeting items. For further 
information and to ascertain what, if 
any. matters have been added, deleted 
or postponed, please contact: Bruce 
Rosenblum at (202) 272-2300. 

Dated: June 10.1992. 

Jonathan G. KaU, 

Secretary. 

IFR Doc. 92-14037 Filed 6-10-92: 3:49 pmj 
B4UJM0 COOC IOfO-01-M 


TENNESSEE VALLEY AUTHORITY 

[Meeting No. 1449J 

TIME AND DATE: 9 a.m. (EDT), June 16. 
1992. 

place: TVA Knoxville Office Complex. 
400 West Summit Hill Drive, Knoxville, 
Tennessee. 

STA-rus: Open. 

agenda: Approval of minutes of meeting 
held on May 21,1992. 

Actioo Items 
New Business 
B—Purchase Awards 

Bl. Negotiated Purchase Contract with 
Asea Brown Boveri-Combustion Engineering 
for Low NOX Burner Assemblies for Gallatin 
Fossil Plant (92T2-79080D). 

B2. Requisition YD-94110D—Open Systems 
Technical Workstation/Server 
Procurement—Information Services. 

F—Unclassified 

Fl. Filing of Condemnation Coses. 

F2. Supplement to Personal Services 
Contract No. TV-80854V with PLG. Inc. 
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F3. Supplement to Contract No. 92NNA- 
44877C with RuBt Engineering. 

F4. Supplement to Contract No. TV-83423V 
with Digital Engineering, Incorporated. 

CONTACT PERSON FOR MORE 

information: Alan Carmichael 
Manager of Media Relations, or a 
member of his sta^ can respond to 
requests for information about this 
meeting. Call (615) 632-6000, Knoxville. 
Tennessee. Information is also available 
at TVA’s Washington Office (202) 479- 
4412. 

Dated: (une 9.1992. 

Edward S. Christenbury, 

General Counsel and Secretary. 

(FR Doc. 92-13972 Filed 6-10-02; 10:31 am) 
B4LUNO CODE B120-08-M 
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INFORMATION AND ASSISTANCE 


CFR PARTS AFFECTED DURING JUNE 


Federal Register 

Index, finding aids & general information 

202-523-5227 

Public inspection desk 

523-5215 

Corrections to published documents 

523-5237 

Document drafting information 

523-5237 

Machine readable documents 

523-3447 

Code of Federal Regulatlona 

Index, finding aids ft general information 

523-5227 

Printing schedules 

523-3419 

Laws 

Public Laws Update Service (numbers, dates, etc.) 

523-6641 

Additional information 

523-5230 

Presidential Documenta 

Executive orders and proclamations 

523-5230 

Public Papers of the l^sidents 

523-5230 

Weekly Compilation of Presidential Documents 

523-5230 

Tbs United Statsa Government Manual 

General information 

523-5230 

Other Services 

Data base and machine readable specifications 

523-3447 

Guide to Record Retention Requirements 

623-3187 

Legal staff 

523-4534 

Privacy Act Compilation 

523-3187 

Public Laws Update Service (PLUS) 

523-6641 

TDD for the hearing impaired 

523-5229 


FEDERAL REGISTER PAGES AND DATES, JUNE 

23043-23134.__1 


23135-23300.2 

23301-23522. 3 

23523-23924. „„4 

23925-24178.5 

24179-24344.8 

24345-24538 .„.9 

24539-24748.„10 

24749-24934.. 11 

24935-28602.12 


At the end o( each month, the Office of the Federal Register 
puhitshes separately a List of CFR Sections Affected (LSA), which 
lists parts and sections affected by documents published since 
the revision date of each title. 


3 CFR 

Executive Ordera: 
12324 (Revoked by 


EO 12807).„...23133 

12808 (See EO 
12810).23437 

12807 .23133 

12808 .23299 

12809 .23925 

12810 .23437 

Prodsmatlone: 

4865 (See EO 

12807).23133 

6443 ._.... 24179 

6444 . 24935 

AdmMetrattve Orders: 
Memorandums: 

February 10. 1992.23435 

Presidential Determinalfons: 

92-27 Of 

May 26.1992. 24925 

92-28 of 

May 26. 1992. 24927 

92-29 Of 

JuneZ 1992. 24539 

92-30 of 

Juno 3.1992. 24929 

92-31 Of 


Juno 3. 1992_24931 

92-32 of 

June 3.199Z_24933 


5CFR 


430. 

.23043 

432. 

.23043 

540. 

.23043 

Proposed Rules: 


890™. 

.23126 

7 CFR 


703. 

23906 

926..24351, 

, 24352 

932. 

.24353 

947. 

.24541 

998. 

.24354 

Proposed Rulee: 


906. 

.24384 

911. 

.24385 

915. 

.24386 

921. 

.24388 

922. 

.24388 

923. 

.24388 

924. 

.24388 

946. 

.24561 

947. 

24562 

958... 

.24390 

982.... 

.24563 

965.... 

.24391 

998.... 

.24392 

1209.. 

.24720 


9 CFR 

91.23046 


93.. 

_?30^ 

94.. 

.. 23927 

317™. 

.24542 

381 . 

. 24543 

Proposed Rules: 

91.. 

-23066 

160_ 


161. 

-23540 


162.™...—.23540 


10 CFR 


19 .. 

20 ... 

205. ... .. 

417..... 

_23929 

-23929 

..23929 

..23931 

445... 

..23931 

45a.... 

.23931 

490,. 

.23931 

59a. . 

.23523 

1001. 

.23929 

Proposed Rules: 
30. 

.24763 

35. 

.24763 

52. 

.24934 

100. 

.23546 

12 CFR 

304.... 

.23931 

337.. 

-..23933 

1609.... 

....24937 

Propoesd Rules: 

563... 

_24994 

611. 

.23348 

615... 

.23348 

627 

_23348 

700. 

.24395 

1503. 

.24994 

14 CFR 

21. 

.23523 

29. 


39.23049-23053, 23126, 

23135,23526-23530.24358. 

7, 

24938-24941 
.24357 

95.. 

.24358 

97_ 

.24181.24182 

121.™._ 

.23922 

125_ 

...23922 

127 _ 

_23922 

129_ 

.23922 

135.... 

.23922 

139..23126 

Proposed Rules: 
Ch. 1. 

.23165 

21. 

.23165 

23.. 

.23166 


39. 23168. 23169. 23549- 

23553.23966-23978,24200, 
24201.24395.24407 
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71_23126.23257.24202. 

2441^24413 
382. 23555 


15 CFR 

Proposed Rules: 

303. .24414 

Ch. IX..... 


.23067 

16 CFR 

Proposed Rules: 


19_ 


.24998 

23_ 


2499fl 

245. 


.24998 

17 CFR 

1_ 

_ 

_ 23136 

3. 


..23136 

Proposed Rules: 


240. 


.24415 

270 


.23080 

18 CFR 

1301. 


.23531 

Proposed Rules: 


33. 


.23171 

35. 


.23171 

290. 


.23171 

19 CFR 

4. 


23944. 24942 

19. 


.24942 

123. 

.. 

.24942 

141_ 


.-24942 

143. 


..24942 

145.. 


.24942 

148. 


...24942 

20 CFR 

404. 

.23054, 23155, 23945, 


23946,24186.24308 

416. 


.23054 

21 CFR 

3. 


. 24544 

176. 

_ 

.23947 

178. 


.23950 

558_ 


.23058, 23953 

573..-. 


...24187 

807..-. 


.23059 


1308....^....23301 

PropoMd RuIm: 


146.-. 

163...-.... 

334___ 

...23555 

...23989 

...23174 

22 CFR 

1101. 

...24944 

23 CFR 

Proposed Rules: 

Ch. 1. 

.. 23460 

24 CFR 

901. 

...23953 

Proposed Rules: 

P03... 

24424 

204...-.. 

...24424 

25 CFR 

700. 

...24363 


26CFR 

1.24187.24749 

PropoMd RuIm: 

1.23176.23356. 24426 


301...23356 


1.-. 

27 CFR 

47.. 24188 

Proposed Rules: 

0 .23S59 

24. 

.23357 

28 CFR 

32. 

.-.24912 

541. 

.-.23260 

29 CFR 

1910. 

..23060, 24310, 24438. 

24701 

1915.. 

....24438 

1926. 

.24310, 24438 
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For those of you who must keep informed 
about Presidential Ptociamatloira and 
Executive Orders, there is a convenient 
reference source that will make researching 
these documents much easier. 

Arranged by subject matter, this edition of 
the Codification contains proclamations and 
Exscutive orders that were issued or 
amended during the period April 13,1945, 
through January 20, 1989, and which have a 
continuing effect on the public For those 
documents that have been affected by other 
proclamations or Executive orders, the 
codified text presents the amended version. 
Therefore, a reader can use the Codification 
to determine the latest text of a document 
without having to "reconstruct" it through 
extensive research. 

Special features include a comprehensive 
index and a table listing each proclamation 
and Executive order issued during the 
1945-1989 period—along with any 
amendments—an indication of its current 
status, and, where applicable, its location 
In this volume. 

Published by the Office of the Federal Register, 
National Archives and Records Administration 
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_copies of CODinCATION OF PRESIDENTIAL PROCLAMATIONS AND EXECUTIVE ORDERS. 
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(Additional address/attention line) 
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Please Choose Method of Payment: 
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Mail To: New Orders, Superintendent of Documents 
P.O. Box 371954, Pittsburgh, PA 15250-7954 
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j The United States 
Government Manual 
1991/92 

As the official handbook of the Federal 
Government, the Manual is the best source of 
information on the activities, functions, 
oi^anization, and principal officials of the 
!j agencies of the legislative, judicial, and executive 
branches. It also includes information on quasi¬ 
official agencies and international organizations 
in which the United States participates. 

Particularly helpful for those interested in 
where to go and who to see about a subject of 
particular concern is each agency's "Sources of 
Information" section, which provides addresses 
and telephone numbers for use in obtaining 
specifics on consumer activities, contracts and 
grants, employment, publicatiorts and films, and 
many other areas of dtizen interest. The Manual 
also includes comprehensive name and 
agency/subject indexes. 

Of significant historical interest is Appendix C, 
which lists the agencies and ftmetions of the 
Federal Government abolished, transferred, or 
changed in itame subsequent to March 4, 1933. 

The Manual is published by the Office of the 
Federal Register, National Ar^ves and Records 
Administration. 

$23.00 per copy 
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The authentic text behind the news 


• t 


The Weekly 
Compilation of 

Presidential 

Documents 

Administration of 
George Bush 



This uhique service provides up-to^e 
information on Presidential policies 
and announcements. It contains the 
full text of the President’s public 
speeches, statements, messages to 
Congress, news conferer^ces, person¬ 
nel appointments and nominatior», and 
other Presidential materials released 
by the White House. 


The Weekly Compilation carries a 
Monday dateline and covers materials 
released during the preceding week. 
Each issue contains an Index of 
Contents and a Cumulative index to 
Pfiof Issues. 

Separate indexes are published 
periodically. Other features Include 


lists of acts appfx>v^ by the 
President, nominations submitted to 
the Senate, a checklist of White 
House press releases, and a digest of 
other Presidential activities and White 
House announcements. 

Published by the Office of the Federal 
Register. National Archives and 
Records Administration. 
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The Federal Register 


Regulations appear as agency documents which are published daily 

in the Federal Register and codified annually in the Code of Federal Regulations 



The Federal Register, published daily, is the official 
publication for notifying the public of proposed and final 
regulations. It is the tool for you to use to participate in the 
rulemaking process by commenting on the proposed 
regulations. And K keeps you up to date on the Federal 
regulations currently in effect. 

Mailed monthly as part of a Federal Register subscription 
are: the LSA (List of CFR Sections Affected) which leads users 
of the Code of Federal Regulations to amendatory actiorts 
published in the daily Federal Register; and the cumulative 
Federal Register Index. 


The Code of Federal Regulations (CFR) comprising 
approximately 196 volumes contains the annual codification of 
the final regulations printed in the Federal Register. Each of 
the 50 titles is updated annually. 

Individual copies are separately priced. A price list of current 
CFR volumes appears both in the Federal Register each 
Monday and the monthly LSA (List of CFR Sections Affected). 
Price inquiries may be made to the Superintendent of 
Documents, or the Office of the Federal Register. 


Superintendent of Documents Subscription Order Form 


OnW Pfoct sa n o Code 

*6463 


□YES, 


Charge your order. 

It’s easy! 



Owgt orders may be telephoned to the GPO order 
desk at (202) 783-3238 from 8 00 I m to 4 00 p n 
eastern tune. Monday-Fnday (euept holdays) 


please send me the following indicated subscriptions: 


• Federal Register 
• Paper: 

_$340 for one year 

_$170 for six-months 


• Code of Federal Regulations 

• Paper 

_^$620 for one year 


• 24 X Microfiche Format: 

_$195 for one year 

-$97.50 for six-months 


• 24 X Microfiche Format: 
_$188 for one year 


• Magnetic tape: 

_$37,500 for one year 

_$10,750 for six-months 


• Magnetic tape: 

_$21,750 for one year 


1. The total cost of my order is $-All prices include regular domestic postage and handling and are 

subject to change. International customers please add 25%. 

Please Type or Print 


2. _ 

(Company or personal name) 


(Additional addresa/attention Una) 
(Street addre^ 


3. Please choose method of payment: 

D Check payable to the Superintendent of 
Documents _ 

im GPO Deposit Account LI I I I I I 

Cn VISA or MasterCard Account 


(City. State. ZIP Code) 

(_^_I_ 

(Daytime phone including area code) 


_ Thank you for your order! 

(Credit card expiration date) 


. u _ _ (Signature) (Rev. 2/90) 

e. Mail to; Superintendent of Documents, Government Printing Office, Washington, D.C. 20402-9371 






























































Would you like 
to know... 

if any changes have been made to the 
Code of Federal Regulations or what 
documents have been published m the 
Federal Register without reading the 
Federal Register every day? If so, you 
may wish to subscribe to the LSA 
(List of CFR Sections Affected), the 
Federal Register Index, or both. 

LSA • List of CFR Sections Affected 

The LSA (List of CFR Sections Affected) 
is designed to lead users of the Code of 
Federal Regulations to amendatory 
actions published In the Federal Registei: 

The LSA is issued monthly in cumulative form. 
Entries indicate the nature of the changes— 
such as revised, removed, or corrected. 

$21.00 per year 

Federal Register Index 

The index, covering the contents of the 
daily Federal Register, is issued monthly in 
cumulative form. Entries are carried 
primarily under the names of the issuing 
agencies. Significant subjects are carried 
as cross-references. 

$19.00 per year. 

A f/odtng atd is inckxied in each publication which lists 
Feoetai Registef page nufnbefs wHh the oale of publication 
tn the Feoeral Register. 

Note to FR Subscnbers 

FR Indexes and the LSA (List of CFR Sections Affected) 
are mailed automaticaity to regular FR subscnbers 
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DEPARTMENT OF LABOR 

Occupational Safety and Health 
Administration 

29 CFR Parts 1910,1915.1917,1918, 
1926,1928 

[Docket No. H-020 A] 

Air Contaminants 

AGENCY: Occupational Safety and 
Health Administration (OSHA), 
Department of Labor. 

ACTION: Proposed rule. 

SUMMARY: The Occupational Safety and 
Health Administration (OSHA) 
proposes to amend its existing air 
contaminant standards that set 
permissible exposure limits [PELs] for 
the maritime, construction and 
agriculture industry sectors. The existing 
standards for maritime and construction 
are based on either the 1968 or 1970 
•‘Threshold Limit Values of Airborne 
Contaminants” of the American 
Conference of Government Industrial 
Hygienists (ACGIH). There are no 
permissible exposure limits applicable 
to agricultural employees. 

Since those ACGIH recommendations 
were compiled, there has been new 
research and many new substances 
have entered general use. As a result 
both ACGIH and the National Institute 
of Occupational Safety and Health 
(NIOSH) have recommended new or 
lower exposure limits for many 
substances. 

Based on those recommendations, on 
June 7.1988 (53 FR 20960). OSHA 
proposed new exposure limits for 
general industry. After reviewing the 
record of a lengthy public hearing, many 
comments and extensive scientific data, 
OSHA issued on January 19.1989 (54 FR 
2332) new exposure limits for general 
indust^. OSHA stated after reviewing 
feasibility data, it would propose the 
same new exposure limits for 
construction, maritime and agricultural 
employees. 

In this notice of proposed rulemaking 
OSHA is proposing to issue more 
protective exposure limits for 
approximately 210 substances currently 
related in the construction and 
maritime industries and add new 
exposure limits for approximately 160 
chemicals to protect these workers. 

OSHA is also proposing that 
employees in agriculture be covered by 
these PELs as well as by approximately 
220 additional limits which currently 
exist in general industry, maritime and 
construction, but do not exist for the 
agricultural industry. By appropriations 
act rider, only employees of farms with 


more than 10 employees are covered by 
OSHA standards. 

OSHA preliminarily concludes that 
the new or more protective limits will 
substantially reduce significant risk of 
material impairment of health for 
construction, maritime and agriculture 
Workers and are technologically and 
economically feasible for those 
industries. Diseases reduced include 
heart diaease. cancer, neurological 
disorders, lung, liver and kidney 
disease, eye disorders, moderate and 
severe irritation and other disorders. 

The new standard will prevent 
approximately 8 to 13 deaths and 31,000 
illnesses per year. 

The proposed changes will be carried 
out for the maritime sectors by adding a 
new S 1915.1000 for shipyards, by 
adding new $ 1917.1000 for marine 
terminals and by adding a new 
§ 1918.1000 for longshoring along with 
necessary consequential amendments. 
For construction { 1926.55 will be 
revised and for agriculture a new 
§ 1928.1000 will be added. 

DATES: Written comments on the 
proposed standard must be postmarked 
on or before September 25.1992. Notices 
of Intention to Appear at the informal 
rulemaking hearings on the proposed 
standard must be postmarked on or 
before September 11.1992 Individuals 
who wish to comment or appear during 
the public hearings must see Section 
VIII of this document for specific 
requirements. 

Parties who request more than 10 
minutes for their presentation at the 
informal public hearing and parties who 
will submit documentary evidence at the 
hearing must submit the full text of their 
testimony and all documentary 
evidence, postmarked on or before 
September 25.1992. The informal 
rulemaking hearing is scheduled for 
October 20-30,1992, in Washington. DC. 
for November 17-20,1992 in San Diego. 
California, and on December 6-11,1992 
in Des Moines. Iowa. 

ADDRESSES: Written comments should 
be submitted to OSHA Docket Office. 
Docket No. H-020A, room N-2634. U. S. 
Department of Labor. 200 Constitution 
Avenue NW.. Washington. DC 20210, 
telephone (202) 523-7894. 

Notice of Intention to appear, 
testimony and documentary evidence to 
be submitted at the hearing are to be 
sent to Mr. Tom Hall. OSHA Division of 
Consumer Affairs, Docket No. H-020A, 
room N-3647. U.S. Department of Labor. 
200 Constitution Avenue NW., 
Washington, DC 20210, telephone (202) 
523-8615. 

The hearing will be held in 
Washington, DC in the Auditorium, 


Frances Perkins Department of Labor 
Building, Third and Constitution Avenue 
NW. The informal public hearing will 
begin at 9:30 a.m. The hearing in San 
Diego will be held at the Holiday Inn on 
the Bay, 1355 North Harbor Drive, San 
Diego. California, 92101; Tel: (619) 232- 
3861. The hearing in Des Moines will be 
held at the Holiday Inn Des Moines, 

1050 Sixth Ave., Des Moines, Iowa. 
50314; Tel: (515) 283-0151. 

FOR FURTHER INFORMATION CONTACT. 

Mr. James F. Foster. Director. Office of 
Information and Consumer Affairs, 
OSHA, U.S. Department of Labor, room 
N-3649, 200 Constitution Avenue NW., 
Washington, DC 20210. Telephone (202) 
523-8151. 

SUPPLEMENTARY INFORMATION: 

Introduction and Organization of this 
Document 

This Federal Register notice proposes 
to update the exposure limits for air 
contaminants in the construction, 
maritime and agriculture sectors. As a 
result there will be more protective 
limits for approximately 210 substances 
currently regulated in construction and 
maritime and new exposure limits for 
approximately 160 substances in these 
sectors. These new and more protective 
limits will also be made applicable to 
agriculture as will the approximately 220 
limits already applicable to other 
sectors which have not been applied to 
agriculture. This notice then proposes to 
add to 29 CFR a new § 1915.1000 for 
shipyards, a new { 1917.1000 for marine 
terminals, a new § 1918.1000 for 
longshoring along with necessary 
conforming amendments. Section 
1926.55 will be revised for construction 
and a new { 1928.1000 added for 
agriculture. 

The first part of this document 
(Sections 1.11 and III of the preamble) 
discusses the approach, regulatory 
history and the general need for updated 
and new health standards in the 
construction, maritime and agricultural 
industries. It discusses the legal basis 
for this rulemaking and the background 
of the rulemaking which updated 
exposure limits for general industry (54 
FR 2322-2982; January 19,1989). Various 
tables are presented identifying the 
substances to be covered and the 
changes being proposed. At the 
beginning of this part of the preamble 
there are questions to assist the public 
in commenting on the proposal. 

Next, (in Section IV) the preamble 
discusses the health effects of the 
substances which OSHA proposes to 
regulate. This begins with a general 
discussion of the principles of toxicology 
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and dose^response analysis. (See 
Section IV A and B.) The sulratances 
covered are divided into categories 
based on their health effects, e.g. 
narcotic effects, ocular effects, systemic 
toxicity. Each category of substances is 
reviewed in a separate subsection of 
Section IV. The ^scussion begins with a 
general overview of the relationship 
between toxic substances in that 
category and the illnesses or material 
impairments of health i^ch they cause, 
followed by individual discussions of 
each substance in the category 
addressing illnesses or he^th 
impairments associated with each 
substance and the most important 
studies which demonstrate those effects. 

Because OSHA's health discussions 
draw on the Air Contaminants 
rulemaking for Genera] Industry, they 
cover the major studies in OSHA's view 
and in the views of participants who 
submitted comments to that rulemaking. 
In addition, the discussions incorporate 
or respond to the comments already 
made by the public in the general 
industry rulemaking. 

The health discussions in this 
preamble also incorporate newer studies 
(generally post 1387) which were not 
available prior to the general industry 
rulemaking and studies which may have 
specifically covered workers in the 
construction, maritime and agricxilture 
sectors. FlnaUy the individual 
discussions include OSIiA's reasoning 
and preliminary conclusion that the new 
exposure limit is necessary to 
substantially reduce or eliminate a 
significant risk of material impairment 
of heath or functional capacity. 

Section V of the preamble addresses 
the technologic and economic feasibility 
of the proposed exposure limits for the 
construction, maritime and agriculture 
sectors. A separate analysis is presented 
for shipyards, and for longshoring and 
marine terminals. This section also 
includes an estimate of the overall 
benefits for purposes of Executive Order 
12231, and presents OSHA’s preliminary 
conclusions on the technical and 
economic feasibility of the proposed 
new exposure limits. 

This section of the preamble (V) then 
includes an analysis of the impact on 
small business under the Regulatory 
Flexibility Act. It also includes an 
environmental impact assessment. 

Section VI contains the Clearance of 
Information Collection Requirements 
and the State Plan Applicability. Section 
VII of the preamble discusses the 
specific regulatory language for each 
sector. The regulate^ changes are more 
complex for the maritime sector because 
of the need to integrate them with 
detailed existing pro\asiona unique to 


those sectors. This is followed, in 
Section Vm, by information on how the 
public can file written comments aiui 
participate in the oral public hearings. 
The hearing rules are ^scussed. 
Reference to authority under which the 
document was prepared is made in 
Section IX. The proposed regulatory text 
and tables are presented in Section X, 
followed by appendixes in Section Xl. 

OSHA's intention is that after this rule 
is completed, all employees under 
OSHA's jurisdiction will be covered by 
the PELs. If any subsector has not been 
evaluated and discussed by OSHA, it 
should assume that OSHA's intention is 
to cover it, and it should submit relevant 
comments. 

Table of ConteoU 
L Background 

A. Need and Approach 

B. Comments Solicited from Interested 
Parties 

C. History and Need for Revision of the 
PELs in Construction 

D. History and Need for Revision of the 
PELs in Maritime 

E History and Need for Establishing PELs 
In Agriculture 

P. Substances Included in the Update of 
PELs for Construction, Maritime and 
Agriculture 

G. Index to Preamble Disciission of 
Individual Substances 

H. Mixture or Computation Formulae 
IL Pertinent Legal Authority 

IlL Glossary 

IV. Health Effects of Substances to be 
Regulated 

A. General Principles of Toxicology and 
Dose-Response 

& Historical Development of Occupational 
Exposure Limits 

C Description of the Substances for Which 
Limits Are Being Proposed 

I. Substances for Which Proposed Limits 
Are Based on Avoidance of Neuropathic 
Effects 

2. Substances for Which Proposed Limits 
Are Based on Avoidance of Narcotic 
Effects 

3. Substances for Which Proposed Limits 
are Based on Avoidance of Sensory 
Irritation 

4. Substances for Which Proposed Limits 
are Based on Avoidance of Liver or 
Kidney Effects 

5. Substances for Which Proposed Limits 
are Based on Avoidance of Ocular 
Effects 

8. Substances for Which Proposed Limi ts 
are Based on Avoidance of Respiratory 
Effects 

7. Substances for Which Proposed Limits 
are Based on Avoidance of 
Cardiovascular Effects 

8. Substances for Which Proposed Limits 
are Based on Avoidance of Systemic 
Toxicity 

9. Substances for Which Proposed Limits 
are Based on No Observed Adverse- 
Effect Levels 


ia Substances for Which Proposed Limits 
are Based on Avoidance of Physical 
Irritation and Other Effects 

11. Substances for Which Proposed Limits 
are Based on Analogy to Related 
Substances 

12. Substances for Which Proposed Limits 
are Based on Avoidance of Biochemical/ 
Metabolic Effects 

13. Substances for Which Proposed Limits 
are Based on Avoidance of Sensitixation 
Effects 

14. Substances for Wliich Proposed Limits 
are Based on Avoidance of Cancer 

15. Substances for Which 1967-1988 
ACGIH TLVs Are Less Stringent Than 
Existing OSHA PELs 

16. Substances for Which OSHA Is 
Proposing to Establish Short-Term 
Exposure Limits 

17. Substances for Which OSHA is 
Proposing to Add Skin Notations 

D. References for Section IV 
V. Preliminary Feasibility, Regulatory Impact, 
Regulatory Flexibility and Environmental 
Impact Analyses 

A Executive Summary 

B. Preliminary Regulatory Impact Analysis 
for Construction 

C Preliminary Regulatory Impact Analysis 
for Maritime 

D. Preliminary Regulatory Impact Analysis 
for Agriculture 

E Preliminary Regulatory Impact Analysis 
for General Industry 
VL Clearance of Information Collection 
Requirements and State Plan 
Applicability 

VIL Summary and Explanation of the 
Proposed Standard Construction 

Maritime 

Agricultiire 

vm. Public Participation and Public Hearings 

IX. Index of Terminology end Authority 

X. Standard 
XL Appendices 

I. Background 

A, Need and Approach 

There are 5 million workers In 
construction and 180,000 workers in the 
maritime industries who may be 
currently exposed to toxic substances 
which have no or inadequately 
protective exposure limits in these 
sectors. There are approximately 780,000 
workers in agriculture under OSHA 
jurisdiction who may be exposed to 
some of the approximately 600 toxic 
chemicals which have protective 
exposure limits for wooers in the 
general industry sectors. There are no 
protective exposure limits for these 
agricultural workers. 

It is among OSHA's highest priorities 
to extend this needed health protection 
to all workers under OSHA's 
jurisdiction. All workers under OSHA's 
jurisdiction are equally important. The 
OSH Act states "The Congress declares 
it to be its purpose and policy * * * to 
assure so far as possible every working 
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man and woman in the nation safe and 
healthful working conditions * * **’ 
(section (2)(b): emphasis added). OSHA 
estimates that accomplishing this goal 
will save 8 to 13 lives per year and 
prevent 31.000 illnesses annually. 

In order to promulgate this rule 
efficiently and in a reasonable time, 
OSHA intends to utilize analyses 
previously conducted by OSHA and by 
other reputable scientific bodies. This 
information will be integrated with the 
latest available scientific and feasibility 
data. 

OSHA believes the regulatory 
approach it has adopted is the best 
method for accomplishing the goal while 
meeting legal requirements and being 
consistent with good science. 

The first step in the approach is to 
make use of the scientific work, public 
comment £uid experience gained during 
the Air Contaminants rulemaking for 
general industry. In that rulemaldng. 
proposed June 7,1988 (53 FR 20960) and 
issued January 19,1989 (54 FR 2332). 
OSHA explained that it had issued more 
protective health standards for only 26 
substances in its 18 years. However, 
there were many hundreds of toxic 
substances not covered by OSHA 
regulations and. in addition, many 
substances regulated by OSHA in its 
tables were covered by exposure limits 
that were considered inadequate by the 
scienti^c community. It was clear that 
OSHA needed a more systematic 
approach to regulation; it had to move 
beyond substance^by-substance 
rulemaking. 

OSHA determined that setting new 
exposures limits for a large number of 
toxic substances was of higher priority 
for protecting workers than 
promulgating a few standards with 
complete ancillary provisions (e.g.. 
medical surveillance, exposure 
monitoring). It concluded that making 
use of the existing scientific work of the 
National Institute for Occupational 
Safety and Health (NIOSH) and the 
American Conference of Government 
Industrial Hygienists (ACGIH) as a 
starting point in OSHA’s analysis, 
would expedite the regulatory process 
while still insuring that health decisions 
were based on sound science. 

In developing and promulgating its 
General Industry Air Contaminants rule. 
OSHA reviewed the existing literature 
on control technology and its costs, 
engaged in a massive survey of 5700 
firms in industry, reviewed 
approximately 1500 public comments 
and more than 2000 scientific studies, 
and held extensive public hearings. 
Consequently, its final decisions were 
based on full public input and complied 
with required rulemaking procedures. 


See discussions at 53 FR 20962--67, 
20977-^1 and 54 FR 2333-39, 2361-2383 
for an extended discussion of OSHA's 
approach. 

OSHA determined that it would be 
most effective to extend the new 
exposure limits to the construction, 
maritime, and agriculture sectors in a 
second rulemaking. This would permit 
OSHA to consult with the Construction 
Advisory Committee and the Shipyard 
Advisory Committee, to meet with 
representatives of the longshore and 
marine terminal sectors, and to make 
presentations to and have meetings with 
the agriculture community. In addition, 
it would give OSHA the time and 
resources to extensively analyze 
feasibility for these sectors. See 54 FR 
2383. OSHA has completed its advisory 
committee consultations and economic 
analyses. 

In addition. OSHA will consult with 
the Departments of Transportation and 
Agriculture, the Environmental 
Protection Agency, the Small Business 
Administration, and the Office of 
Science and Technology Policy 
regarding the extension of revised 
exposure limits to these three major 
industry sectors, and to small 
businesses within each sector. 

OSHA is only opening the record for 
construction and maritime for the 376 
substances where it concluded new or 
changed limits were appropriate in 
general industry. For each substance 
OSHA is proposing the exposure limit it 
concluded was appropriate in the 1939 
General Industry rulemaking, which was 
determined after extensive review of 
scientific literature and public 
comments. 

In addition. OSHA is opening the 
record for consideration of exposure 
limits for fiberglass, mineral wool and 
asphalt for construction, maritime, 
agriculture and general industry. OSHA 
did not reach final conclusions on these 
substances in the general industry 
rulemaking. 

There are a few substances where 
OSHA has issued substance specific 
standards for general industry (in 29 
CFR 1910.1001-1048), but has not made 
the exposure limit applicable to 
construction or maritime. These include 
lead for construction and cotton dust for 
both construction and maritime. OSHA 
is proposing to apply the exposure limit 
from the substance specific general 
industry standard to construction and 
maritime (but not the ancillary 
provisions which are not being 
considered in this rulemaking). 

There are no exposure limits 
applicable to agriculture. OSHA 
believes that the Act, the need for health 
protection and good health policy all 


require that agricultural workers should 
be protected from the effects of toxic 
chemicals. (By appropriations rider, 
OSHA cannot issue or enforce 
regulations on agricultural operations 
with no more than 10 employees.) 
Accordingly. OSHA is proposing that 
agricultural workers be protected by all 
the exposure limits applicable to 
workers in other sectors. This includes 
exposure limits for the 376 substances 
being covered for construction and 
maritime, the approximately 220 
substances already applicable to other 
workers, and the substances regulated 
with single-substance standards. 

OSHA wishes to make it absolutely 
clear that it is considering the group of 
220 substances only for agriculture. 
Opening the record for other sectors 
would excessively delay this rulemaking 
and workers already have protection in 
the other sectors. 

In addition. OSHA is not opening the 
record of the 376 substances for general 
Industry, and wiU not consider those 
substances for general industry. OSHA 
has just completed a review of all of 
these substances for general industry 
and it would be inappropriate to review 
them so shortly after full consideration. 
The only substances being considered 
for general industry are fibrous glass, 
mineral wool and asphalt fumes. 

OSHA is not opening the record or 
considering any comments on ancillary 
provisions such as medical surveillance 
and exposure monitoring in this 
rulemaking. OSHA has already 
commenced consideration of whether to 
issue general exposure monitoring and 
medical surveillance provisions. 
Advanced notices of proposed 
rulemaking have been issued, and a 
major study is in process on medical 
surveillance. These matters are in the 
published regulatory agenda as separate 
rulemakings. It would unnecessarily 
delay this rulemaking and exposure limit 
protection for construction, agriculture 
and maritime workers to attempt to 
consider ancillary provisions in this 
rulemaking. 

Table I-F lists the substances being 
considered for each sector and for the 
maritime subsectors. 

In the future OSHA intends to update 
its Air Contaminant exposure limits at 
approximately 3 to 5 year intervals. 
TTiese updates will consider changes to 
existing limits and inclusion of new 
substances. They will cover all sectors 
and workers within OSHA’s jurisdiction. 
This process is listed in the published 
regulatory agenda. These updates are a 
more appropriate forum to consider, 
across the board, changes in current 
general industry exposure limits. 
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OSHA concludes, based on its 
expertise and experience, that this 
approach to air contaminant regulation 
is the best method for increasing health 
protection for all American workers in a 
reasonable time. As discussed below in 
the Legal Authority section, OSHA 
concludes this approach is legal. OSHA 
will continue to engage in single 
substance rulemakings as appropriate. 

Technical Matters 

OSHA is not considering In this 
rulemaking the 13 substances (29 CFR 
1910.1003-16) for which it has work 
practices but no exposure limits. This 
rulemaking is designated to cover 
exposure limits. It is also not 
considering nine substances currently 
involved in ongoing single substance 
rulemakings. OSHA has already 
completed extensive consideration of 
these substances in those rulemakings, 
and it would be wasteful of resources to 
reconsider them here. It is also not 
considering a few substances for 
agriculture (e.g., coke oven emissions] 
which have absolutely no relevance in 
that sector. 

OSHA will consider in the first future 
update and not this rulemaking, 
different limits for the four substances 
that it has committed to reconsider in 
response to the legal challenge brought 
by the AFL/CIO to the General Industry 
rule. These substances are carbon 
tetrachloride, vinyl bromide, 
trichloroethylene and gasoline. It will 
also reconsider the four substances it 
agreed to reconsider pursuant to 
settlement agreements reached with 
industry. These are nitroglycerin and 
ethylene glycol dinitrate for the civilian 
explosives industry and calcium oxide 
and hydroxide. The first update is a 
better forum because all industry 
sectors can be efficiently considered at 
one time. 

Existing exposure limits vary among 
industry sectors. The existing limits for 
General Industry, Longshoring and 
Marine Terminals are based on the 1971 
OSHA PELs, which were originally 
based on the 1968 ACGIH TLVs. The 
existing limits for Construction and 
Shipyards are based on the 1970 ACGIH 
TLVs. (See also the Legal Authority 
discussion on Shipyards for a further 
analysis). There are no existing limits 
for Agriculture. The Transitional Limits 
in the proposed Z-Tables are the 
existing limits for each sector, and vary 
accordingly. The Transitional Limits are 
effective until the new limits are phased 
in. 

A few of the 370 substances changed 
for general Industry are not being 
opened for consideration for 
Construction and Shipyards because the 


1970 TLVs (the current construction 
PELs) already included the change 
which OSHA adopted in 1989 for 
General Industry. 

Also, OSHA is not opening the record 
for Construction and Maritime for 
consideration of the 52 substances it 
considered but determined not to 
change for General Industry. It would be 
an inefficient use of resources to reopen 
in this proceeding substances for which 
OSHA so recently concluded, based on 
a full rulemaking record, that change 
was inappropriate at that time. 

OSHA has attempted to make the 
tables of exposure limits for Shipyards, 
Marine Terminals & Longshoring, 
Construction and Agriculture as useful 
as possible. In keeping with its practice 
for General Industry, there will be a 
Table Z. Construction; a Table Z, 
Shipyards; a Table Z, Longshoring & 
Marine Terminals; and a Table Z, 
Agriculture. However, there will be only 
one Table Z for each sector, in contrast 
to the three for General Industry, Table 
2^1-A, Z-2 and Z-3. General industry 
has 3 Tables because (1) Table Z-2 is 
based on ANSI standards, which utilize 
a different definition of ceiling than does 
ACGIH or OSHA. (The Z-2 definition of 
maximum peak is somewhat similar to 
OSHA’s concept of a STEL) And (2) 
Table Z-3 presents mineral dust limits, 
some of which are formulas, not specific 
numbers. 

OSHA believes that a single table, 
with the same concepts and specific 
numbers rather than complex formulae 
will be easier for the public to use, 
understand and comply with. 
Accordingly OSHA is, where necessary 
for Table Zr-2 substances, utilizing the 
Peak levels as STELs and not 
incorporating the ceilings. In addition, 
formulas are being converted to the 
nearest gravimetric measurement 
(weight per unit volume). 

OSHA believes these slight 
adjustments are in the nature of 
technical changes and make no 
substantive difference in either health or 
feasibility. OSHA intends to make 
similar changes for General Industry as 
technical amendments in the future to 
achieve uniformity and consistency 
across all sectors regulated by OSHA. 

The new Z-Tables list all substances 
for which OSHA has exposure limits, 
including those substances where there 
are single substance standards with 
ancillary provisions that are applicable. 
These substances will be footnoted or 
textual cross referenced indicating 
where the ancillary provisions are 
located. This will make it easier for the 
public to determine whether a substance 
is regulated by OSHA, what the 


exposure limit is. and whether there are 
ancillary provisions. 

Approximately 100 substances listed 
in the Z-Tables are registered pesticides 
regulated by EPA. Where an agricultural 
employer uses any registered pesticide 
in accordance with the EPA label, 

OSHA has no jurisdiction pursuant to 
section (4)(b)(l) of the OSH Act. If the 
substance is used for non-pesticide 
purposes or the agricultural employer 
makes the substance and it is not 
labelled, then the OSHA exposure limit 
applies. See the discussion under Legal 
Authority. 

B, Comments Solicited from Interested 
Parties 

OSHA requests comments on all 
issues raised by this proposal including 
health effects, feasibility, risk and policy 
issues. The following are some specific 
questions which may assist interested 
parties in preparing their comments. If a 
commenter has data in a less detailed 
form than OSHA requests or just partial 
information to some questions, the 
information would still be useful to 
OSHA, and the commenter is requested 
to submit the data or information in 
whatever form it exists. 

''Risk-Risk Analysis'* 

OSHA has preliminarily concluded 
that this standard could prevent 
approximately 8 to 13 deaths and 31.000 
illnesses per year. See also, the 
"Economic Impacts" section of the PRIA 
below, V-B (Construction), V-C 
(Maritime), V-D (Agriculture), V-E 
(General Industry] for further 
information on OSHA's preliminary 
economic impact estimates. OSHA notes 
that these benefit estimates may change 
pending consideration of public 
comments about this proposed rule and 
the consideration of the Issues raised by 
OMB. 

OMB requested that OSHA consider 
*'[h]ow will compliance with the 
proposed PEL rule affect workers* 
employment, wages, and therefore 
health?" OMB asked OSHA to assess 
comprehensively whether the net health 
benefit of this rule to workers is positive 
or negative. The objective of OMB*S 
request is to weigh the risks to workers 
from exposure to toxic substances 
regulated under the rule with the health 
risks posed to those same workers if 
compliance with the proposal lowers 
their incomes or employment levels. 
OMB asked OSHA to give serious 
thought to this kind of analysis to 
determine, in our judgement, if the 
arguments raised by OMB were valid, 
and to consider sponsoring additional 
empirical work in the future. 
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OMB has requested that the 
Department study this issue and section 
3(a) of Executive Order 12291. states 
**each agency shall, in connection with 
every major rule, prepare, and to the 
extent permitted by law consider, a 
Regulatory Impact Analysis.’* If the type 
of analysis suggested by OMB is able to 
generate a clearer picture of the total 
benefits provided workers by regulatory 
proposals, then the Agency and the 
public will be better informed of the 
likely Impact of the regulations. We 
clearly recognize, however, that 
information generated by any study can 
be used by OSHA only in accordance 
with the OSH Act and controlling case 
law. See the “Pertinent Legal Authority” 
section, infra, at Section II. The 
information needs to be relevant to 
analyzing whether workers are at 
significant risk of material impairment 
of health or whether compliance with 
the rules is feasible for it to be legally 
relevant to OSHA’s decisions regarding 
the PELS. 

The Department has thus agreed to 
study the questions raised by OMB. to 
the extent applicable to worker health, 
and will consider whether weighing the 
risks to workers’ from exposures to toxic 
substances with the risks associated 
with lowering those same workers* 
incomes is appropriate and relevant. 
OSHA will consider the issue while 
simultaneously moving forward with the 
rulemaking. 

To assist OSHA is assessing the 
issues raised by OMB, OSHA is 
soliciting comments on the following 
questions and on any other information 
that the commentator believes will 
assist OSHA in meeting its statutory 
obligations. 

1. What are the advantages and 
disadvantages of introducing “risk-risk” 
analysis into this rule? Specifically, has 
the methodology been tested and 
verified? 

2. What is the validity of the 
suggested economic analysis proposed 
by OMB? 

3. How valid is the issue OMB raises 
with respect to the linkage between 
income and health? 

4. How valid is the issue OMB raises 
ivith respect to the linkage between the 
costs of regulation and workers* 
incomes? 

5. Can one empirically estimate the 
impact of the cost of a regulation on the 
incomes of the same workers? 

6. Comment is requested on all 
aspects of whether any such analysis 
should consider indirect effects only on 
workers covered by the rule, or those 
effects on all workers covered by the 
OSH Act? 


7. What general equilibrium 
considerations, if any. would need to be 
taken into account in performing such 
an analysis? 

8. What macro-economic 
considerations, if any. would need to be 
taken into account in performing such 
an analysis? 

9. Are there any methodological 
issues, not covered by the above 
questions, with the suggested economic 
analysis proposed by OMB? 

To contribute to OSHA’s effort to 
examine whether the estimated health 
benefits of this rule to workers are 
positive or negative, OSHA solicits 
public comment on concerns raised by 
OMB. Specifically, commenters should 
describe whether there are modelling 
techniques, data sources, or parameter 
estimates which provide accurate and 
unbiased estimates of two key 
relationships associated with this 
question: (1) The relationship between 
OSHA regulations (or this rule in 
particular) and measures of workers’ 
economic welfare such as financial 
wealth, income, wages and employment 
status: (2) The relationship between 
these measures of workers’ economic 
welfare and measures of health status 
such as mortality. 

Regarding the relationship, if any. 
between regulatory compliance and 
changes in workers* economic welfare, 
commenters may discuss whether this 
rule is likely to affect workers' real 
income, employment, and/or 
productivity. Estimates of potential 
employment and wage effects due to 
OSHA regulations in general would also 
be helpful in this analysis. Most useful 
in such analysis would be data 
describing what changes in workers* 
economic welfare coidd occiir in the 
industries affected by this rulemaking. 
Comments may include retrospective 
analyses of the effect of past OSHA 
regulations on workers’ economic 
welfare, and discussions of why this 
rule’s ejects may be similar or different. 
Alternatively, commenters may offer 
prospective analyses of the ejects of 
this rule. Ail comments should justify 
the underlying assumptions about key 
parameters in the analysis. Finally, 
commenters may discuss whether and 
how particular changes in variables 
such as employment or wages are in fact 
attributable to the rule. 

Regarding the relationship, if any. 
between workers’ economic welfare and 
their health status, OMB is interested in 
OSHA obtaining information on any 
research or studies which examine the 
positive relationship between income 
and health status. A preliminary review 
of the literature points to several studies 
which estimate the size of this income/ 


health relationship. OMB is interested in 
OSHA obtaining information on all 
aspects of these studies, including the 
quality of their estimates and their 
applicability to the employment context. 
OMB is interested in OSHA obtaining 
information about the accuracy of these 
estimates and the existence of a 
relationship. This list is not 
comprehensive, and commenters are 
encouraged to submit any additional 
data or studies. Comments which 
consider international data on how 
incomes and health, or mortality, vary 
either over time or across countries are 
also invited. 

OMB has provided OSHA with a 
summary and analysis of research 
which OMB cited as relevant to the 
questions it raised above regarding this 
proposed rule. OSHA solicits public 
comment on this research and on the 
questions raised by OMB to the extent 
relevant under the OSH Act to workers’ 
health. OMFs summary and analysis of 
this research is listed as follows. 

OMB Summary' and Analysis of 
Selected Studies on Income and Health 

The most careful large sample studies 
by Anderson and Burkhauser. by 
Duleep, and by Wolfson et oL seem to 
suggest that losses in wages in the range 
of $1.9 to $6.5 million dollars annually 
are associated with one additional 
fatality axmually. Although causality is 
not proven, an association between 
income and mortality persists after 
controlling for prior health status, for 
educational attainment, and for 
exposure to quantifiable occupational 
risks. Further, the association exists, 
although more weakly, at high income 
levels. Although most of the more 
careful studies focus on wages and 
worker mortality, the general effect that 
they are trying to measure is the relation 
between real income broadly defined, 
and health status of the family. 

Several studies are summarized in the 
following table. To facilitate 
comparisons of the results of the various 
studies, the table includes estimates of 
the income gain necessary to avert one 
fatality. These estimates of ’‘willingness- 
to-spend”, which are calculated from the 
effect of income on mortality reported in 
the papers, are intended to be 
illustrative and not definitive. As the 
effect of income on mortality is likely to 
depend on age, income, and number of 
years of observations, estimates of 
willingness-to-spend to save a statistical 
life similarly depend on these variables. 
Differences among studies in the 
estimated willingness to spend depend 
in part on differences in the means and 
distributions of the age of respondents. 









Federal Register / Vol. 57. No. 114 / Friday, June 12. 1992 / Proposed Rules 


26007 


their income, and the number of years 
over which mortality was observed. 

Among the studies is a commonly 
cited one by Ralph Keeney (1990). who 
estimated that under a particular set of 
assumptions, regulatory costs equal to 
$7.25 million could Induce one fatality. 
His estimate is based in part on 
correlations between income and 
mortality reported in Kitagawa and 
Hauser (1973). who used 1960 Census 
data and matched death certificates for 
the 4 months following the month of the 
Census. 

Another commonly cited study is 
More Medical Care. Better Health: An 
Economic Analysis of Mortality Rates. 
(1982) by Jack Hadley, Co-Director of 
Community and Family Medicine. 
Georgetown University. Hadley showed 
that increase in total family income of 
1% were associated with statistically 
significant declines in mortality of 0.07% 
for white males between 45 and 64. and 
of 0.116% for black males between 45 
and 64.* * He used aggregate cross- 
sectional data for 400 county groups for 
1970. and focused on mortality rates by 
age group, by sex and by race. Income 
effects were also large for white and 
black infants of both sexes. For some 
groups, e.g.. black females, increases in 
income were associated with increases 
in mortality, but these were not 
statistically significantly different from 
zero. 

Aggregate cross-sectional analyses, of 
which Hadley's study is a well-known 
example, tend to suffer from several 
well-lmown difficulties. First, 
measurement error in the explanatory 
variables due to the misclassification of 
data is likely to bias the estimates 
towards zero. Measurement error may 
result because current family income is 
a poor proxy for permanent income with 
which current mortality should 
correlate, and because decedents may 
have crossed county lines prior to death. 
The failure to correct for geographic 
variations in the cost of living also 
introduces measurement error. Second, 
since income effects on mortality are 
estimated separately for different sub¬ 
groups of the populations, e.g., men, the 
estimated effect likely understates the 
overall effect of income changes on 
mortality. In fact the true effect of total 
family income on mortality may be the 
sum of the income effects for each sub¬ 
group making up a family. Finally, since 
healthier populations that have lower 
mortality can work harder and earn 
more, the estimated elasticity may be 


* Sec Hadley, p. 112. 


exaggerated by failing to correct for 
reverse causality.* 

A1984 study of the Joint Economic 
Committee (JEC) of Congress entitled 
"Estimating the Effects of Economic 
Change on National Health and Social 
Well-Being" reports that the 3% decline 
in real per capita income below trend 
during the 1973 recession is associated 
with a 3% Increase in total mortality. 
Written by M. Harvey Brenner of Johns 
Hopkins University, the report examines 
relationships between economic 
variables such as changes in income, 
and unem 'iloyment. and indicators of 
social well being, including mortality 
rates. Applying the reported 
relationships to today's economy 
implies that a decline in per capita 
income of 3%, or about $690 per capita 
would result in an increase in mortality 
of 3%, or about 65,000 premature deaths. 
A decline in income of between $1.8 
million and $2.7 million would thus be 
associated with one death.* 

The estimate by the JEC may be an 
overstatement of the long-run effect of 
income on health, since it reflects the 
effects of transitional income changes. 
Such income changes are likely to be 
associated with changes in mortality 
greater than those caused by permanent 
changes in income, since the former are 
associated with more stress than the 
latter. 

Kathryn Anderson and Richard 
Burkhauser showed that an increase in 
wages of $1.00 (17%) implies a 4.2% 
decline in mortality risk over the next 10 
years, (p. 321).^ Their study, published 


* Taking Hadley’a estimate of 0.07% for the 
elasticity of middle-aged male mortality with 
respect to income implies that an Income loss of $3S 
million is necessary to induce one fatality. This 
figure, which is higher than those mentioned below, 
is calculated by dividing a hypothetical 1% decline 
in US GNP, (57 billion), by 1500 deaths, the 0.07% 
increase in mortality that is predicted to occur by 
applying Hadley's elasticity estimate to U.S. 
mortality. Since lower elasticity estimates result in 
larger required income losses to induce one fatality, 
the fact that the $38 million estimate seems high 
may be ascribed to the various factors that appear 
to lower the estimated elasticity. 

*The higher figure from applying the elasticity of 
unity to 1991 income and mortality data, in 
particular, a 1% decline in current GNP is a loss of 
about $57 billion, and this would be associated with 
a 1% rise in mortality, or about 21.000 premature 
deaths. Thus the dollar losses necessary to induce 
one fatality equal approximately $2.7 million. 
(2.7000.00 s $57 billion/21.000). The lower follows 
from applying the elasticity to 1975 data, and 
inflating to current dollars. 

♦The coefficient from their logit analysis is —.21. 
while the probability of death in their sample is JZd. 
Applying the formula to interpret logit coefficients 
found on p. 791 of fudge etol (1988) gives 4.2% as an 
estimate of the change in the risk of death 
attributable to an additional dollar of hourly wage 
income. 


in 1985 in the Journal of Human 
Resources, used 10 years of mortality 
data from 4878 male workers aged 58 to 
63. to analyze the joint determination of 
health and retirement from the labor 
force. A decline in mortality risk of 4.2%, 
given their sample amounts to 200 fewer 
deaths over the 10 years, or 
approximately 20 fewer deaths per year. 
Thus an increase in wages of $1.00 per 
hour for the 4878 workers is expected to 
prevent 20 deaths annually. If workers 
are paid for 2080 hours annually, then 
the annual wage gain necessary to avert 
one death is approximately $510,000 in 
1969 dollars. Using the Consumer Price 
Index to adjust for inflation implies that 
an increase in wages of $1.9 million 
would prevent one premature fatality. 

Anderson and Burkhauser's study also 
implies that an increase of $10,000 in the 
value of worker’s homes lowered the 
risk of death by 0.79%. and prevented 3.8 
deaths annually. To translate these 
changes in the stock of wealth to 
changes in income flows, note that the 
annualized equivalent of $10,000 is $890 
annually, if borrowed at mortgage rates 
of 8% for 30 years. Thus gains in income 
of $4.3 million (4878X$890 of additional 
income annually) are associated with 3.8 
fewer deaths. Using the Consumer Price 
Index to convert these 1969 dollars to 
current dollars implies that a gain in 
income of $4.3 million should be 
associated with one averted death. 

Several qualifications are necessary 
before interpreting the Anderson and 
Burkhauser results in this manner. 
Analyses on the mortality of older 
persons may underestimate the effect of 
income on mortality if low income 
people have already died at younger 
ages. Finally, as mentioned by Duleep, 
(1986), income's effect on mortality is 
dependent on the extent to which death 
is preventable. At older ages the income 
effect falls as death becomes 
unavoidable. 

Harriet Duleep. using a sample of 9618 
white married men showed that 
earnings of less than $3000 instead of 
more than $9000 have a direct effect on 
the probability of death by age fifty, of 
0.089, and an indirect effect, (through the 
probability of becoming disabled), of 
0.028, for a total effect of 0.117. Her 
study, published in 1986 in the Journal of 
Human Resources used data on 
earnings, disability, and mortality of 
men aged 35 to 64 to estimate the effects 
of earnings on mortality. Her analysis 
held constant educational achievement, 
corrected for the reverse causality of 
health on income by controlling for 
whether the workers were initially 
disabled, and used sophisticated 
statistical methods. Although Duleep’s 
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work seems to suggest that the observed 
relation may be causal, the effect of 
income on mortality is significant only 
in the lower income categories. For 
workers with earning greater than the 
mean, the effect of income on mortality 
is insignificantly different from zero. Her 
other key findings include the following: 

(1) Having earnings of less than $3000, 
instead of more than $9000. raises the 
probability of becoming disabled 
between ages 25 and 35 by 8 percentage 
points, and the probability of becoming 
disabled between the ages of 25 and 50 
by about 26 percentage points. 

(2) *The probability of death (during a 
six year period) for a 50 year-old man in 
the lowest earnings category with a high 
school education is more than twice as 
high as for his counterpart in the highest 
earnings category.” (See p. 242) 

To estimate the wage increases 
necessary to avert one fatality, first note 
that an increase in wages to between 
$6000 and $9000 from between $3,000 
and $6,000 lowers mortality risk by 0J023 
over the six years, or by about 01X)38 
over one year, assuming that the 
incremental risk is uniformly distributed 
over the period.® 

On average, raising annual wages by 
$3000 for each of 264 workers currently 
earning between $3000 and $6000 would 
avert one fatality per year. (.38% X 264 
= 1). Converting these figures to current 
1992 dollars, a rise in wages of $2.5 
million is on average associated with 
one averted fatality annually. 

Duleep (1989), found that income was 
significantly related to mortality 
throughout six income levels. In 
particular, mortality was higher for men 
with annual incomes between $38,000 
and $47,000. (in 1992 dollars), than for 
similar men with incomes above $47,000. 
The effect of income on mortality was 
stronger In the lower income ranges 
than in the higher income ranges. 
Comparing the third and fourth income 
categories, her results imply that an 
increase in Income of $6.5 million 
annually is associated with one less 
fatality per year. Her study covered 
13,954 white married men aged 25 to 64 
during the years 1973 to 1978. Comparing 
the relationship between mortality and 
income with the findings of Kitcigawa 
and Hauser who used 1980 data, she 
found an apparent lack of improvement 
in the relative mortality experience of 
low income men. 

In a more recent paper. Duleep (1991) 
investigates whether low income is 
associated with higher mortality 
because poorly paid workers face higher 
occupational risks to health and safety. 


* See Table 1. column 5 in Duleep (1986). 


Using information from the National 
Occupational Hazards Survey on the 
distribution of potential employee 
exposures to chemical substances and 
physical hazards, she found that each of 
six different measures of occupational 
hazard has only statistically 
insignificant effects on mortality. 
Furthermore, the effects of income on 
mortality are changed only slightly 
when occupational hazards are 
controlled for. Her results indicate that 
wage gains of $3.9 million in current 
dollars are associated with one less 
premature fatality.* 

Thus it appears that the effect of low 
income on mortality is not a 
consequence of lower paid workers 
being exposed to greater on the job 
hazards. 

Wolfson, et qL in a forthcoming 
article in the Journal of Gerontology, 
show that income effects on mortality of 
500,000 older Canadian males exist even 
between the highest and second highest 
income quintiles. Since all Canadians 
had access to public health care during 
the sample period, it appears that access 
to medical care is not the key 
mechanism linking income to mortality. 
Wolfson et a!„ show that the mortality 
risk of the married males retiring at age 
65 with incomes in the 95th percentile is 
only a86 of the risk for the similar males 
with median average earnings. Given 
that the risk of death by age 70 is about 
0.15 for married males with median 
income, a relative risk of 0.86 implies 
that an increase in income from the 
median to the 95th percentile is 
associated wdth dedines in mortality of 
about 2%. To express this in terms of 
dollars per life, note that an increase in 
income from the median to the 95th 
percentile is about 25,000 Canadian 
dollars annually. Converting to U.S. 
dollars, and adjusting for inflation, this 
amounts to $24,0001991 U.S. dollars. An 
increase in incomes by this amount for 
married workers dose to 65 would 
decrease mortality by two percentage 
points. Thus increases of $^,000 per 
year for each of 50 such workers earning 
the median income would be expected 
to avert one fatality during the years 
when these workers are age 65 to 70. 
Increase in income of $24,000 per year 


* This estimate U delived by conaiderins the 
effect of a change in income from the category of 
$3.000-S5.999 to the category' $6nOO-$8,99e, aa 
reported in the first column of Duleep's Table 1. 
Applyi^ again the formula for inter^ting logit 
coefHcients fotmd on p. 791 of fudge et al., implies 
that the decline in the risk of mortality is ia% over 
the 6 years. Taking one sixth of this change as the 
annu^ effect implies that annual Income gains of 
$1.1 million would be associated with one lest 
mortality annually. Expressed in current dollars e 
gain of $3S million in workers Income in this 
Income range would reduce mortality by one. 


for each of 250 workers ($6 million in 
total) would thus be expected to avert 
one fatality per year, assuming for 
simplidty that the fatalities are 
uniformly distributed over the years in 
question. Wolfson condudes that “the 
results cast doubt on the primacy of 
causal explanations such as reverse 
causality and health selection”. 

The National institutes of Health of 
the U.S. Depeuiment of Health and 
Human Services has studied extensively 
the relation between mortality and 
various demographic, social and 
economic factors.’^ They report that 
higher incomes are associated with 
lower mortality in the vast majority of 
the many cohorts that they considered. 
Using a follow-up study of one million 
Americans over the 3 years from 1979 to 
1981, they calculate simple correlations 
between mortality and family income, 
for particular age. sex. and race cohorts. 
Their study does not use multiple 
regression techniques that might control 
for reversal causality by including 
important variables such as prior health 
status. They also do not control for 
education while considering the effects 
of income on mortality. They find, for 
example, that the mortality rates for 
white males aged 25-34 %vith family 
incomes of between $5,000 and $9,999 
annually were 28% higher than for all 
whites in this age group. For white 
males aged 25-34 with family incomes 
between $25,000 and $49,999, mortality 
rates were only 57% as high as for all 
white males in this age group. Similarly, 
for black females aged 55-64 with family 
incomes of $5,000 to $9,999 females in 
this age group. For black females aged 
from 55-64 with family incomes of $5,000 
to $9,999 annually, mortality rates were 
8% higher than for all black females in 
this age group. For black females aged 
fiDm 55-64 with family incomes of 
$25,000 to $49,999 annually, mortality 
rates were 46% as high as for all black 
females in this age group. Similar 
patterns between family income and 
mortality seem to exist for most cohorts. 

These data permit a rough estimate of 
the income gains necessary to avert one 
death. Focusing on white males age 35- 
44, increasing income from the $15,000 to 
$19,999 category to the $20,000 to $24,999 
category lowers mortality rates over the 
three years from .45% to .38%. Thus the 
decline in mortality rates is about 
0.023% per year. Shifting 10,000 families 
fi-om the low income category to the 


^ Nation*] Inf tltute* of Health. A MortaUty Study 
of One Million Persona: by Demographic Social and 
Economic Factors: 1979-1981 Follow-up Firil Data 
Book. U.S. National Longitudinal Mortality Study. 
March 1986. 
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higher Income category would save on 
average 2.3 adult male lives per year. 
Improvements in income sufficient to 
shift families from the $15,000 to $19,099 
category to the $20,000 to $24,999 
category would also lower the death 
rates for other family members. For girls 
aged less than 15 it would fall by .028%« 
for boys aged less than 15 it would 
decline by 0.026%, while for women 
aged 35-44 it would fall by 0.09%. Thus 
shifting laOOO families all composed of 
two parents, one boy and one girl. 


would reduce mortality by 17 lives. 

Since improvements in income would 
range frt)m $1 to $10,000 we take $5,000 
as die midpoint. Thus income gains of 
$50,000,000 save 17 lives. Converting 
from 1980 dollars to current dollars 
using the Consumer Price Index gives 
$49 million per life. Although this 
estimate considers the relation between 
family income and family mortality, it 
does so only over a short period, (3 
years), without controlling for education, 
or prior health status. 


All these studies estimate imperfectly 
the effect of income on mortality. Since 
these studies, with the exception of the 
NIH report, consider only the 
association between wage earnings and 
mortality of the individual, (or of the 
worker), rather than the relation 
between family income and mortality of 
family members, they tend to 
underestimate the relationship between 
family income and mortality generally, 
including that of all family members. 


Summary of Selected Studies on Income and Health 


Data 

ImpAcit Income gains necessary to 
avert one death (miSlons) 

Used Income and mortality correlations 
form Kitagawa and Hauser. (1960) data, 
and others. 

4^ inrrwTM enunly- 

_ 

838 .. . 

Wide mortality rates. 

Aggregate U.S. Irxx)me. employmenL mor¬ 
tality. and morbidity; 1950-1980. 

4878 male workers over 10 years, 1969- 
1979. 

$1 A to 2 7 . 

S1.9 (wages) $4.3 (other income) — 

9618 white married male workers age 35- 
64 over 6 years. 1973-197a 

13,954 white married male workers aged 
25-64 over 6 years, 1973-1978. 

9618 white married male workers aged 35- 
64 over 6 years. 1973-197a 

500,000 Canadian workers, over 10-20 
years. 

.. 

$85 .. -. 

$39 _ _ -- .. 

$8 


1,000,000 Americans, all ages. 1979-1961... 

$49, . 



Study 


Keeny (1990).. 


Hadley (1982).. 


Joint Economic Committee (1984) 
Anderson and Burkhauser (1985) — 


Duleep (1986). 
Duieep(1989). 


DuI06P(1991)_ 
Woltson (1992).. 


National InstiUites o( Health (1988). 


Comments 


C»o6\g\UAW^.OSHA 


Aggregate cross-sectional study. Measure¬ 
ment error may exaggerate estimate. 

Reflects Income loss from recession of 
1974-75. 

Older workers aged 68-63. Measured ef¬ 
fects of wages and of value of one's 
home on mortafity. 

(Controls for prior disabifity. and educat}or^al 
attainment 


Same as above. Also corrects for expo¬ 
sure to occupational hazards. 

Investigates longevity rather than mortalify. 
Finds inconte effects at highest quintiles 
of income. 
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Additional Questions for Public 
Comment 

General (Apply to Construction, 
Maritime Gr Agriculture) 

1. Are there any exposures to 
substfmces considered in this 
rulemaking other than those identified 
by OSHA? If 80 , which activities? Which 
substances? How many employees are 
exposed? To what exposure levels? 
What controls are used? 

2. Please submit any additional 
exposure monitoring data to supplement 
the data OSHA already has. If possible, 
the results should be accompanied by a 
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description of the activity and any 
controls used. 

3. Is there information regarding 
laboratory analytical procedures which 
may be used in lieu of those suggested 
by OSHA to determine exposure to air 
contaminants? 

4. Are there any circumstances in 
which the proposed changes in PELs 
would have significant impacts beyond 
those identiHed by OSHA? 

5. What controls are available to 
reduce exposures below existing levels 
in addition to those identified by OSHA, 
and what are the estimated costs 
associated with these controls? 

6 . OSHA requests comments on all 
aspects of and approaches to the 
regulation of fibrous glass, including 
refractory ceramic fibers, and mineral 
wool. This includes the scientific 
evidence on nonmalignant respiratory 
disease, carcinogenicity, and irritant 
effects, feasibility data, and various 
approaches to regulation based on these 
factors. 

7. OSHA’s proposed final limit for 
silica is based on gravimetric 
measurement. The 1970 TLV for silica Is 
measured in m.p.p.c.f. (millions of 
particles per cubic foot of air. based on 
impinger samples counted by light-field 
techniques). Should OSHA convert this 
sampling methodology to the more 
commonly utilized gravimetric 
measurement of mg/m’, for the purpose 
of listing in the transitional table of the 
final rule on the effective dale of the 
final rule? The advantages of using 
gravimetric measurement will occur 
sooner and OSHA does not foresee 
feasibility problems as this is the 
common practice. 

8 . Comments are requested on all 
aspects of the regulation of asphalt 
fumes including issues as to its 
respiratory effects and carcinogenicity, 
and other issues relating to its 
regulation. 

9. A risk assessment for asphalt fumes 
is presented based on the Hanson study. 
There is scientific disagreement on 
whether the exposed employees were 
exposed significantly to coal tar pitch as 
well as asphalt as discussed in the 
preamble. Is this study appropriate for 
risk assessment? Is the quantitative risk 
assessment methodology used 
appropriate? Have there been any other 
quantitative risk assessments conducted 
for asphalt fumes? If so. OSHA requests 
all relevant information. 

10 . OSHA proposed that the PEL for 
asphalt fumes be measured and 
expressed as total particulate. Another 
view is that use of the “benzene-soluble 
fraction" is more appropriate. OSHA 
solicits comments on this issue. 


11 . OSHA is proposing effective dates 
of 6 months for compliance with any 
means of engineering, word practice 
controls, and personal protective 
equipment and 4 years for engineering 
controls for longshoring and marine 
terminals. For agriculture the first date 
is 1 year and the second is 4 years. For 
shipyards and construction the dates are 
3 months and 4 years based in part on 
the Advisory Committee 
recommendations. Are these dates 
appropriate? Should they be longer or 
shorter? 

12 . Based on the assumption that a 1 
percent excess mortality rate among 
workers in the construction industry 
would result from non-compliance with 
the proposed PELs, OSHA has estimated 
that 8 to 13 extra deaths per year would 
occur without this rule (see PRIA, V-2). 
OSHA requests comment on this 
assessment methodology, especially 
data which confirm or deny the assumed 
excess mortality rate. 

13. In assessing the number of 
illnesses that would occur in the 
absence of this regulation, OSHA has 
assumed that BLS illness estimates for 
this Industry are under-reported by a 
factor of five (See PRIA. V~2B). OSHA 
requests comment on this estimate, 
especially data which confirm or deny 
the magnitude of any under-reporting in 
reported illness statistics. 

14. OSHA preliminarily concludes that 
the proposed PELs are economically and 
technologically feasible for all sectors. 
OSHA requests comments on the 
technological and economic feasibility 
of attaining these PELs in industry 
sector where working conditions may be 
different from those in general industry. 
Commenters may address feasibility 
issues on an industry or sub-industry 
basis. 

15. In order to assess the benefits 
associated with this rulemaking, OSHA 
has preliminarily projected that the 
proposed PELs will cause an 80 percent 
reduction in the incidence of 
occupationally related illnesses (see 
PRIA). OSHA requests comments about 
whether an eighty percent effectiveness 
rate is a reasonable estimate of the 
rule’s efficacy. 

Construction 

1 . In the process of estimating risk to 
workers, OSHA has estimated the 
extent of exposures in the construction 
industry as the number of full-time 
equivalent employees exposed (See 
PRIA. page VB-58). This is to say that 
the total risk of 100 workers exposed 
above the PEL full-time is equivalent to 
the risk to 1000 workers each exposed 
for one-tenth the time. OSHA requests 
comments on the validity of this 


assumption and on all other aspects of 
converting exposure estimates into risk 
estimates. Should strict linearity be 
assumed? 

Maritime 

1. OSHA has some data on what 
percentage of workers currently wear 
respirators. Additional data on what 
percentage of tank cleaners, welders 
and painters currently wear personal 
protective equipment, including 
respirators, and on what percentage of 
other occupational groups wear 
personal protective equipment, including 
respirators is requested. 

2 . The use of “real time" 
measurements may be useful in tank 
cleaning and other confined space entry 
situations. Identify methods or 
instruments used for making “real time" 
measurements, in addition to those 
identified by OSHA. How accurate are 
these methods? What costs are 
involved? 

3. Ship repairing and shipbreaking 
reference the 1970 ACGIH TLVs. Ship 
building references OSHA’s Z-1 Table. 
OSHA proposes that, as of the effective 
date of the standard, all of the 
previously mentioned subgroups within 
the maritime sector utilize the 1970 TLVs 
as transitional limits. This will facilitate 
conversion to the same levels for these 
groups and provide consistency. The 
Shipyard Employment Standards 
Advisory Committee generally supports 
this proposal. OSHA also solicits 
comments from other interested 
members of the public. 

Agriculture 

1 . OSHA requests additional 
information concerning the controls and 
work practices presendy used to reduce 
exposures to respirable dust during silo 
filling, grain dust during the filling of 
transport vehicles and respirable silica 
during the harvesting of grapes. 

2 . OSHA requests any information 
regarding exposure to pesticidal residue 
during cotton ginning or other post¬ 
harvest agricultural processing. 

3. OSHA requests information 
concerning activities at large 
agricultural establishments which 
present exposure to hazardous 
substances not identified in uSHA’s 
preliminary analysis. 

4 . In addition to those substances 
identified by OSHA, what other 
substances found in the Z Table for 
Agriculture are used in agriculture? 
During what operations or activities? 

5 . OSHA is proposing that agricultural 
workers be protected by all the same 
exposure limits as workers in other 
sectors since they face the same risks 
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when exposed, (The use of EPA- 
registered pesticides pursuant to the 
label is related by EPA.) OSHA 
intends, through non-mandatory 
appendices, special publications and/or 
outreach programs, to inform 
agricultural employers and employees of 
the more common substances for which 
there is exposure in agriculture and 
appropriate precautions to take. OSHA 
requests information on the best way to 
supply this information to the 
agricultural community and the 
substances for which this program 
would be most useful. 

5 . OSHA has proposed to set 
Permissible Exposure Limits for over 100 
pesticides that are regulated under the 
Federal Insectici de, Fu ngicide, and 
Rodenticide Act (FIFRA). These PELs 
would only apply if labelling instruction 
were not followed or if unlabelled 
pesticides were used. OSHA requests 
comment on whether additional 
regulation of registered pesticides is 
necessary, given the penalties of FIFRA. 
Would PELs cause confusion in the 
agricultural sector as to which 
re^^atory requirements would take 
precedence or would the additional 
information provided by the exposure 
limits tend to reduce the number of 
poisonings from pesticides? 

C, History and Need for Revision of 
PELs in Construction 

Construction work sites are complex 
and varied, and may create special 
problems for identifying and controUing 
hazards (Bertinuson and Weinstein, 
(1978) O^pational Hazards of 
Construction). Construction sites are 
temporary and change constantly as the 
work moves ahead and as new trades 
arrive on the site. Several trades may 
share the same work area, exposing 
each other to toxic substances. The 
work is usually rushed, increasing the 
chances that an accident might occur or 
that a harmful chemical exposure goes 
unnoticed. Construction workers c^nge 
jobs often, and some work for a number 
of employers during the same year. All 
of these factors contribute to the 
complex array of activities and related 
exposures, increasing the potential risk 
of accident or illness. 

According to the Bureau of Labor 
Statistics, in 1989 the rate of work- 
related injuries in construction was the 
highest of any sector at 14.2 per 100 full¬ 
time workers. The average rate for all 
sectors combined was 8.2 injuries per 
100 full-time workers. Construction also 
leads the other sectors in lost workdays, 
a measure of severity of injuries. 

A construction worker is at least four 
times as likely to die on the Job as 
workers In general. Occupational 


fatalities occurred at the rate of 5.4 in 
the private sector in 1969, with the rate 
for construction being 22.4 per 100.000 
full-time workers according to BLS data 
for 1989. 

Rates of occupational illnesses 
reported to BLS in construction appear 
to be lower than other sectors. There are 
a number of reasons for this. One is 
specifically related to the nature of 
occupational illnesses, which are more 
diffi(^t to recognize, often have a long 
latency between exposure and 
development of disease, and are more 
di^cult to relate to the workplace than 
injuries. As a result, injuries and 
fatalities, which are easy to recognize, 
have a short latency period, and are 
often more easily related to the 
workplace, are much more likely to be 
reported than illnesses. 

Exposure profiles for construction 
workers vary from jobsite to jobsite, and 
typically include exposures to multiple 
substances, some of which they may not 
be working with directly. Workers tend 
to be employed on certain jobs or with 
particular contractors for short periods 
of time. 

The difficulties inherent in identifying 
occupational illnesses and the transient 
nature of both the worksite and the 
workforce are the two major reasons for 
lack of reporting of occupational 
illnesses in construction. 

The above analysis applies to BLS 
data. Recognizing this. OSHA has made 
its best estimate of illnesses and deaths 
avoided in construction. These are 
22,000 illnesses and 15 to 20 deaths 
avoided per year. See the regulatory 
analysis for the approach used. 

Construction Standards 

Standards relevant to construction, 
pri mari ly safety standards, are found in 
29 CFR part 1926. Section 1926.20 of 
subpart C—General Safety and Health 
Provisions, under paragraph (a). 
Contractor requirements states: 

(1) Section 107 of the Act requires that it 
shall be a condition of each contract which is 
entered into under legislation subject to 
Reorganization Plan number 14 of 1950 (64 
State. 1267), as defined in 9 1928.12. and is for 
construction, alteration, and/or repair, 
including painting and decorating, that no 
contractor or subcontractor for any part of 
the contract work shall require any laborer or 
mechanic employed in the performance of the 
contract to work in surroundings or under 
working conditions which are unsanitary, 
hazardous, or dangerous to his health or 
safety.** 

The above regulation was first issued 
under the Construction Safety Act on 
April 17,1971 at 36 FR 7340, and in 1971 
became an occupational safety and 


health standard for all construction 
workers. (See pertinent Legal Authority.) 

Section 1926.55 regulates exposure to 
gases, vapors, fumes, dusts, and mists, 
and references the “Threshold Limit 
Values of Airborne Contaminants for 
1970“ of the American Conference of 
Governmental Industrial Hygienists. 
These are the limits that currently exist 
and are enforced in construction. Much 
scientific knowledge in the area of 
health effects of toxic substances has 
been gained in the past twenty years. 
OSHA is proposing to update these 
limits. The levels that are being 
proposed in construction are those 
levels that are currently in effect in 
general industry. The objective of this 
rulemaking is to produce the same 
exposure limits across all sectors, 
resulting in the same level of protection 
for all workers. 

In addition, the scope of many of the 
substance-specific health standards 
found in 29 CFR part 1910 includes 
coverage of the construction sector. 
Lead. 1910.1025, and coke oven 
emissions are the only substance- 
specific standards which specify 
exposure limits that do not cover 
construction. However, lead is covered 
in construction to the degree that the 
1970 TLV for lead is 200 >tg/m*. And 
while the standard for coke oven 
emissions does not apply to 
construction, the coal tar pitch volatile 
TLV of 200 ^g/m* does apply. 

OSHA is proposing, as part of this 
current rulemaking, a PEL of 50 ftg/m* 
for lead in construction. This is the level 
that has existed in general industry 
since 1976; this is also the level effective 
in the maritime sector. The ancillary 
provisions (e.g. medical surveillance, 
exposure monitoring) are outside the 
scope of this rulemaking. However, 
OSHA is currently developing a 
proposal to address all of the other 
issues in a comprehensive standard 
addressing workplace exposure to lead 
in the construction industry. 

As per its legal mandate to do so. 
OSHA has consulted with the Advisory 
Committee on Construction Safety and 
Health (ACCSH) in regard to this 
proposal. On June 29-1,1990 ACCSH 
met and unanimously passed the 
following motion: 

The Advisory Committee on Constnretion 
Safety and Health recommends to the 
Assistant Secretary of Occupational Safety 
and Health the adoption of the 
recommendations presented in the report of 
the workgroup on Permissible Exposure 
Limits for Construction and proceed with 
rulemaking to promulgate the D Hst (Table 2^ 
Construction) as a 1926 construction standard 
and include in Table D provisions for mineral 
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wool, fibrous glass, asphalt fume, lead at 50 
micrograms per cubic meter and cotton dust 
at 500 micrograms per cubic meter. 

D. History and Need for Establishing 
PELS in Maritime 

The Department of Labor has had 
some authority for many years for the 
maritime industry under the Longshore 
and Harbor Workers Compensation Act 
(33 U.S.C 901 et seq.). Specific authority 
was granted prior to the OSH Act under 
Public Law 89-742, August 22.1958, 33 
U.S.C. 941 for the Secretary of Labor to 
issue regulations to protect the health 
and safety of longshoremen, marine 
terminal workers, ship repairers, 
shipbuilders and shipbreakers (See also 
33 U.S.C. 902). Pursuant to section 
4(b)(2) of the OSH Act, standards issued 
pursuant to 33 U.S.C. 941 became OSH 
standards on May 29,1971 at 36 FR 
10466. 

At that time the Shipyard standards 
were in three Parts of 29 CFR part 1915 
for ship repairing, part 1916 for 
shipbuilding and part 1917 for 
shipbreaking. These were recodified 
with the same basic organization on 
October 19.1977 at 37 FR 22458. 

On April 20.1982 at 47 FR 16964, parts 
1915,1916 and 1917 were consolidated 
into a new part 1915, Shipyards, 
covering shipbuilding, ship repairing and 
shipbreaking. As a consequence of their 
history, the permissible exposure limits 
applicable to the new part 1915, 
Shipyards are complex. The 
shipbreaking and ship repairing 
subsectors and the use of toxic solvents 
and removers in the shipbuilding and 
ship repair subsectors are covered by 
the 1970 TLVs of the ACGIH. See 
§§ 1915.5,1915.11,1915.12,1915.32 and 
1915.33. For shipbuilding operations not 
involving toxic solvents and removers, 
the 1971 OSHA PELs apply. No specific 
exposure limits are specified for 
shipbuilding outside those 2 
circumstances. When no standard is 
specified for a subsector, and there is a 
standard for general industry, then the 
general industry standard applies to the 
subsector. See 29 CFR 1910.5(c). The 
OSHA general industry standard for air 
contaminants are the Z Tables in 29 CFR 
1910.1000. OSHA did not make the 
updated (1989) PELs applicable to 
maritime awaiting the completion of this 
rulemaking. See 29 CFR 
1910.1000(n(3)(ii). In addition, a number 
of OSHA single-substance standards 
(1910.1001-1048) are applicable to the 
maritime sectors. See the individual 
standards and 29 CFR 1910.19. 

Clearly it is confusing both to the 
shipyard industry, its employees and for 
OSHA enforcement for slightly different 
standards to apply to different 


operations in the same work place. (The 
1970 TLVs and the 1968 PELs do differ 
for some substances, though usually not 
by significant amounts.) Consequently, 
for shipyards, OSHA feels the existence 
of different standards for different 
subsectors should be eliminated as soon 
as possible. Accordingly, OSHA is 
proposing that the new PELs will take 
effect for all of shipyards on the 
effective date of the standard, to be 
achieved by any reasonable means of 
compliance. The preference for 
engineering controls in the transition 
period will apply to the 1970 TLVs for all 
subsectors of shipyards. 

Pursuant to the Longshoremen and 
Harbor Worker Compensation Acts 1958 
amendments (33 U.S.C. 941), OSHA in 
1960 issued regulations protecting 
longshore employees (25 FR 1569). These 
regdations also covered marine 
terminal employees. They were adopted 
as OSHA standards on May 29,1971 at 
36 FR 10466. They were recodified as 29 
CFR part 1918 on May 19.1977 at 37 FR 
22530. 

On July 5.1983 (48 FR 30886), OSHA 
issued a final standard specifically 
covering marine terminals separately 
from longshoring. The Marine Terminals 
Standard was designated 29 CFR part 
1917. (It should be recalled that the 
earlier part 1917 covering shipbreaking 
had been recodified as part of part 
1915—Shipyards.) The Marine Terminal 
Standard basically provides that 
employees not be exposed to air 
contaminants over the limit set in the 
1971Z Tables of CFR 1910.1000. See 
55 1917.2(p). 1917.22, 23, 25. 

Longshoring operations continue to be 
regulated by 29 CFR part 1918. OSHA 
has consistently interpreted that the air 
contaminant exposure limits set forth in 
1910.1000 are applicable pursuant to 
5 1910.5(c) to longshoring because no 
quantitative exposure limits are set forth 
for most air contaminants. Section 
1918.93 only sets forth specific numerical 
limits for carbon monoxide. It is OSHA's 
intention to clarify in this rulemaking 
that all the air contaminant exposure 
limits in the 1971 Z Tables in 1910.1000 
are applicable and will remain 
applicable to longshoring during the 
transition period. 

OSHA is proposing to update the air 
contaminants standards used in the 
maritime sector. Ship repairing and 
shipbreaking are currently covered by 
the 1970 TLVs. and shipbuilding, marine 
terminals and longshoring are covered 
by the 1971 OSHA PELs-subpart Z. The 
product of this rulemaking will be one 
table used by all subsectors of Maritime. 
Thus, this proposed rulemaking will 
produce consistency across all 
subsectors of the maritime sector. 


This proposal for maritime is 
necessary for several reasons. First, the 
existing limits are out-of-date and not 
sufficiently protective for 376 
substances. Second, workers are 
regularly exposed to a variety of toxic 
substances in this sector. Third, current 
standards are inconsistent among the 
various subsectors of maritime leading 
to confusion. The Shipyard Advisory 
Committee has discussed and is 
supportive of these changes. 

E. History and Need for Establishing 
PELs in Agriculture 

Historically, OSHA has developed 
and applied few health and safety 
regulations in the agricultural sector. 

The OSH Act is intended to apply to 
agricultural workers, though Congress 
has exempted the employers of farms 
with ten or fewer employees by 
appropriations rider since 1977. See the 
discussion in the Legal Authority 
section. 

When OSHA was formed, the Agency 
was given two years to adopt 
'^consensus" standards, under section 
6 (a) of the OSH Act, so that it would 
have some regulations with which to • 
start enforcement procedures. The 
issuance of very few standards for 
“agricultural operations** appears to 
have been based on the view that, since 
the 1910 consensus standards of the time 
were primarily ANSI and NFPA 
standards, and these standards had 
been developed by the industrial sector, 
this raised the question of whether these 
could be considered “consensus** 
standards when adopted to fit 
agricultural situations. 

Part 1928 (source: 40 FR 18257, Apr. 26, 
1975) of the CFR refers to those 
standards currently applicable in 
agriculture. Subpart B. 1928.21 
specifically cites those standards in 29 
CFR part 1910 (General Industry) which 
apply to agricultural operations: 

(1) Temporary labor camps—5 1910.142 

(2) Storage and handling of anhydrous 

ammonia—5 1910.111(a) and (b): 

(3) Pulpwood logging—5 1910.266: 

(4) Slow-moving vehicles—§ 1910.145: 

(5) Hazard communication—§ 1910.1200 

In addition, standards which apply to 
Roll-Over Protective Structures in 
agriculture are found in subpart C of 29 
CFR part 1928. Part 1928 subpart D 
addresses the use of guarding for 
agricultural equipment (Safety for 
Agricultural Equipment). Field 
Sanitation. 1928.110. is found in Subpart 
I—General Environmental Controls. 29 
CFR 1928.21(b) specifically states that 
*‘(e)xcept to the extent specified in 
paragraph (a) of this section, the 
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standards contained in subparts B 
through T and subpart Z of 1910 of this 
title do not apply in agricultural 
operations.” 

There are no Permissible Exposure 
Limits (PELs) that apply to agriculture. 
OSHA states in its Air Contaminants 
Final Rule. (Federal Register. Vol. 54. 

No. 12. p. 2383): "In the future OSHA 
will consider, based on relevance, 
priorities and administrative resources, 
whether or not it is appropriate to 
consider coverage for agriculture.” The 
Agency has considered this issue and 
concluded that it is appropriate to 
provide the same level of protection 
from toxic substances to workers 
employed in the agricultural sector as 
workers employed in other sectors, e.g. 
general industry or construction. 

For purposes of analysis of agriculture 
for this standard. OSHA has relied 
primarily on the classifications in 
OMB's Standard Industrial 
Classification (SIC) manual. The 
Standard Industrial Classification 
manual assigns agriculture the following 
SIC codes: Major Group 01. Agricultural 
Production—Crops; Major Group 02, 
Agricultural Production—Livestock; 
Major Group 07. Agricultural Services. 
The SIC manual defines agriculture as 
including an ‘‘establishment (e.g. farms, 
ranches, dairies, greenhouses, nurseries, 
orchards, hatcheries) primarily engaged 
in the production of crops, plants, vines 
or trees (excluding forestry operations); 
and the keeping, grazing, or feeding of 
livestock for the sale of livestock * • • 
also establishments primarily engaged 
in the production of mushrooms, 
bulbs. ♦ * • seeds and in the growing of 
hydroponic crops.” Nurseries and 
greenhouses are considered to be 
agricultural establishments only if the 
products they sell are grown primarily at 
the establishment. Otherwise these 
establishments are considered retail 
trade establishments. Forestry (08). (but 
not logging) comes under agriciilture and 
is being considered in this rulemaking. 
Fishing (09) is considered to fall under 
general industry. However, fishing may 
wish to submit data, which OSHA will 
then consider. 

OSHA has studied Major Group 07. 
Agricultural Services, but parts of that 
sector may be covered by the General 
Industry standard. Any subsector which 
believes it is covered but has not been 
studied, should submit appropriate 
comments. OSHA‘8 Intention is that 
after after this rule is completed, that all 
employees under OSHA‘8 jurisdiction 
will be covered. If any sector believes it 
has feasibility matters it wishes to bring 
to 0SHA*8 attention, which OSHA has 


not considered, it should submit this 
information. 

Agriculture is one of the most 
hazardous of U.S. industries, with 1,300 
deaths and 120,000 worker injuries in 
1989, according to National Safety 
Council figures. These estimates 
indicate that agriculture has the second 
highest death rates of any major 
industry division, second only to mining, 
but greater than construction. 

In terms of illnesses, the illness 
incidence rate among agricultural 
workers for 1989. the latest year 
reported by the Bureau of Labor 
Statistics, was 45.5 per 10,000 full-time 
workers, higher than mining and 
construction. 

In addition, these statistics are 
believed to underestimate agricultural 
morbidity by a large margin because 
OSHA does not require recordkeeping 
and reporting by farms with 10 or fewer 
employees and because workers* 
compensation laws in most states do not 
cover farms with few employees. As a 
consequence, the reporting of 
agricultural injuries and illnesses on a 
national level is very poor. For illnesses 
that are the result of agricultural 
exposures, the statistics are further 
understated due to the problems 
inherent in identifying and reporting 
occupational illnesses. 

The single most hazardous group of 
substances to which agricultural 
workers are exposed is pesticides. In the 
United States, any chemical that is to be 
used for pesticidal purposes must be 
registered in accordance with EPA, and 
in particular with Federal Insecticide, 
Fun^cide and Rodenticide Act (FIFRA), 
requirements. In addition to requiring 
registration, FIFRA has the authority to 
regulate conditions of use. including 
worker safety and health, for pesticidal 
substances. EPA first regulated pesticide 
worker safety in 1974, when it 
promulgated a Worker Safety standard 
(still being enforced) that applies only to 
workers performing hand labor at 
agricultural establishments. EPA has 
recently proposed to update and expand 
its worker protection standard for 
agricultural pesticides. The proposed 
standard also would apply to pesticide 
users at farm sites, nurseries, 
greenhouses, and forest areas used for 
the commercial production of wood fiber 
and timber products. EPA has left open 
the question of the size-class of 
agricultural establishments to be 
covered by these regulations and has 
solicited input on this issue. In contrast 
to the 1974 rule, the proposed standard 
would apply to workers engaged in all 
pesticide handling activities (e.g. mixing, 
loading, and application) conducted at 


agricultural establishments. The FIFRA 
proposal addresses the following areas: 
specific information to be provided to 
workers; training and labeling 
requirements; selection of personal 
protective equipment; avoidance of 
exposure to non-applicators; minimum 
reentry times; availability of water, 
soap, and towels; and biological 
monitoring of cholinesterase levels for 
pesticide handlers exposed to certain 
organophosphates for specified 
durations. 

Once FIFRA‘8 Worker Safety 
standard becomes final, EPA will have 
exercised its jurisdiction authorized 
under FIFRA, regulation of many safety 
and health issues related to worker 
exposure to use of labelled pesticides. In 
consequence, OSHA will not, in many 
cases, have authority to regulate 
pursuant to section 4(b)(1) of the OSHA 
Act when a labelled pesticide is used 
according to its label. See the discussion 
under Legal Authority, 

In 1980, about 800 active ingredients 
(or groups of active ingredients) were 
registered under FIFRA (54 FR 7740). 
Since 1980, EPA has issued 194 
registration standards (documents 
describing EPA's regulatory position and 
the Agency’s underlying rationale for 
regulating particular pesticides); these 
194 standards have addressed 
approximately 350 chemical substances 
used either as active or inert pesticide 
ingredients. 

Some of the pesticides currently 
registered under FIFRA appear on 
OSHA’s Z-Table. For the sake of 
completeness, and for use as a 
reference, a short discussion of these 
substances is included in the 
appropriate health effects section of the 
preamble. Where the substance has a 
FIFRA-registered application, that 
information is included. In many cases 
there are non-pesticidal uses of these 
substances that result in occupational 
exposures. Again, see the discussion 
under Legal Authority for OSHA 
jurisdictional issues. 

A number of the substances on 
OSHA’s Z Table, Agriculture are 
fertilizers. These are among the 
substances that are covered by this 
rulemaking. The following are OSHA- 
regulated substances used as fertilizers 
in agriculture: 


Oiemicai 

CAS No. 

Ammonia .... 

7664-41-7 

Borax (borates, (etra. decahyUrate)..... 
Caidum cyanamide...... 

1303-98-4 

156-82-7 

Diatomaceous eertb (amorphous ^ 

617490-53-2 

Dolomite (caidum carbonate)_ 

Furfural... 

1317-65-3 

98-01-1 
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Chemical 

CAS No, 

Qypsum...____ 

3397-24-6 

7647-01-0 

1317-65-3 

H^ocNohe add (hydrogen chto- 
ride)_____ 

Limestone (caldum cartxDoate)_ 

Nitdc add..... 

7647-01-0 

N/A 

7664-38-2 

7664-93-9 

PefSte ... 

Pt¥>sphof1c add....._... 

Sdffurtc Add.. 



Source: Fann Chemicals Handbook. 


Farm workers use many different 
cleansers and disinfectants that are 
regulated by OSHA in its Z-l-A Table. 
Among the most important are: Caustic 
soda (sodium hydroxide), used to clean 
milking equipment and containers; and 
ammonium hydroxide, used to 
neutralize formaldehyde, another 
substance commonly used. 

Farm workers regularly use solvents, 
paints, acids, coatings, adhesives and 
other materials that contain toxic 
substances. They are thus exposed to 
heavy metals (e.g., in paints), solvents 
(when cleaning machinery and tools), 
fuels (when fueling farm vehicles), 
resins (in coatings and adhesives), 
welding fumes (when welding), and 
toxic gases (from manure pits), and a 
host of other contaminants. In addition, 
these workers are routinely exposed to 
grain dust, a major cause of pulmonary 
dysfunction in farm workers. 

The agricultimal work environment is 
often quite dusty. Agricultural dusts in 
the farm environment may come from 
any animal or plant source associated 
either specific^y with agricultural 
production or in general with the rural 
environment Agricultural dusts vary 
with the season, climate, weather 
conditions, and type of agricultural 
operation (Mutel et al, 1966 as cited in: 
Donham, iC. (1986) Hazardous Agents in 
Agricultural Dusts and Methods of 
Evaluation, Am J of Ind Med 10:205-220). 
They are typically complex, including a 
mixture of both inorganic and organic 
particles and perhaps aerosolized 
pesticides and chemical fertilizers 
(Mutel et al.. as cited in: Donham. iC, 
(1966) Hazardous Agents in Agricultural 
Dusts and Methods of Evaluation. Am | 
of Ind Med 10:205-220). 

Various agricultural acti\iUe8 can 
result in exposure to dusts. Har\*e8ting. 
transporting, or storing grain, milling 
grain, mixing feed or feeding animals, 
during various activities. Swine and 
poultry confinement buildings are 
sources of especially high exposures. 


Trucking or otherwise moving grain or 
hay. cleaning out livestock structures, 
storing grain, unloading the top of silage 
from nonairtight silos, and harvesting 
grain can create exposure to dusts 
(Darke et al.. 1978; Donham et al., 1970, 
1983; Lacey and Lacey. 1964; Mutel et 
al., 1986; as cited in; Donham, K. (1986) 
Hazardous Agents in Agricultural Dusts 
and Methods of Evaluation. Am (Ind 
Med, 10:205-220). 

Potential for exposure to animaL 
related dusts is encountered during 
routine animal care, including feeding, 
cleaning animal quarters, sorting and 
handling animals, administering 
medications, milking dairy cows, or 
replacing their bedding (Donham et aL, 
1977, as cited in: Donham. K. (1986) 
Hazardous Agents in Agricultural Dusts 
and Methods of Evaluation, Am (Ind 
Med. 10*.205-220). An even greater 
potential for significant exposure to 
dusts exists when generated in an 
enclosed structure, such as a bam. silo, 
or livestock confinement structure. 

The Air Contaminants Final Rule (FR 
Vol 54, No. 12, Jan. 19,1989) adopted 164 
new PELs where none previously 
existed and 212 PELs that were more 
protective than the old. Tliere were 
approximately 160 substances that had 
been in effect since the publication of 
the Z-Table and were not considered for 
change during this rulemaking because 
there was no difference between the old 
PEL (Z-1 Table value) and the 1967-88 
TLV. (One of the criteria for 
consideration of updating of a particular 
PEL was that the 1987-8 ACGIH TLV be 
significantly dififerent bx)m the old 
OSHA PEL) 

The situation in agriculture, however, 
is very di^erent Because there have 
been no Z-Tables, and thus no PELs in 
effect in agriculture, the approximately 
160 substances referenced in the earlier 
paragraph are being proposed for the 
ffrst time in agriculture. In addition, 
there are approximately 50 substances 
which OSHA is not proposing to change 
for construction and maritime because 
OSHA determined in the general 
industry rulemaking that ^ange was not 
appropriate at that time. These are being 
proposed for agriculture also. There is 
the same need for health protection from 
the toxic effects of these chemicals in 
agricultural applications as in other 
sectors. Health write-ups are provided. 

In addition, there are ten substances 
for which OSHA has developed 


comprehensive substance-specific 
standards. These standards are not 
limited to a Permissible Exposure Limit, 
but typically have other provisions (e.g. 
medic^ surveillance, exposure 
monitoring requirements, medical 
removal protection) which further 
reduce the risk of illness to workers 
exposed to these substances. None of 
the substance-specific standards has 
been applied to the agricultural sector. 
OSHA is attempting to correct this 
situation during this rulemaking. 
However, since this rulemaking is 
covering only the Permissible Exposure 
Limits and not other provisions, only the 
PELs for these substances will be 
proposed. The same PELs that have 
been previously established in other 
sectors are being proposed in agriculture 
for the following substances: Asbestos, 
vinyl chlorid^ inorganic arsenic, lead, 
benzene, cotton dust, l,2'-dibromo-3- 
chloropropane (DBCP), acrylonitrile, 
ethylene oxide and formaldehyde. 

It is important to note that farming 
operations that do not maintain a 
temporary labor camp and that employ 
10 or fewer employees are exempt fexim 
OSHA regulations. In addition, 
immediate family members of farm 
employers are not regarded as 
employees when making the 
determination as to number. These 
situations are exempted by 
appropriations rider. See the discussion 
under Legal Authority. 

Small farms constitute the majority 
(96%, see Preliminary Regulatory Impact 
Analysis) of American farms. 

Addressing the Injuries, illnesses and 
fatalities which have become part of 
daily life on these farms is an area 
OSHA feels it does have a 
responsibility, albeit not a regulatory 
one. The focus of OSHA’s current effort 
is to work with and through the U.S. 
Department of Agriculture to reach out 
to states, land grant universities. Farm 
Bureaus. Granges. 4-H Clubs, and others 
such as the National Safety Council and 
National Farmers Union In furthering 
education and awareness in agricultural 
health and safety. OSHA is also 
collaborating closely with NIOSH to 
facilitate information collection and 
dissemination to the benefit of both 
agencies and ultimately the agricultural 
community. Although a fair amount of 
groundwork has already been laid. 
OSHA is still in the early stages of its 
agricultural outreach initiative. 
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Table I.F.— Substances Included in the Update of PELS for Construction, Maritime, and Agriculture 


Substance 

CAS No. 

Substances for 
which limits are 
being proposed 
in construction 

Substances for which limits are being proposed in 
maritime 

Ship repairing 
and ship 
breaking 

Ship building 

Marine 

terminala and 
iongshoring 

Abate (see Temephoe).... 

3383-96-6 





Acetaldehydo--- 

7S-07-0 

X 

X 

X 

X 


64-19-7 





Acetic anhydride—-- 

106-24-7 

X 

X 

X 

X 


67-64-1 

X 

X 

X 

X 


75-05-6 

X 

X 

X 

X 

Acetyleoe dfchloride; see 1.2-Dichlor- 






oethylene. 






Amtvinnfl .. 

79-27-6 





Acetylsallcyfic add (Aspirin).^- 

50-76-2 

X 

*’x. 

X 

X 

Acfoialn ..- .. 

107-02-6 

X 

X 

X 

X 

Acrylamide-- 

79-06-1 

X 

X 

X 

X 

iA|.ffy%j fHrl .. . 

7g.^t 

X 

X 

X 

X 

Acrylonitriie; see 1910.1045......._... 

107-13-1 






309-00-2 





Aayl alcohol- 

107-18-6 

X 

X " 

”x 

x~" 

Allyl chloride... 

107-05-1 

X 

X 

X 

X 

Ally! glyddyl ether (AGE)..— 

106-92-3 

X 

X 

X 

X 

Allyl propyl dtoufMe- 

2179-59-1 

X 

X 

X 

X 

aipha-AKjmina Total dust- 

1344-28-1 

X 

X 

X 

X 

. 












Aluminum (as Al) Metal_ 

7429-90-5 











PAfpira^A frortinn. 









X 

X 

X 

Aluminum (oon't) welding fumes........... 



X 

X 

X 

Soluble aalt^_.1..-. 


X 

X 

X 

X 

Allcyla.. _ _ 


X 

X 

X 

X 

2-Aminoethanol; see Ethanolamine 







504-29-0 





AmItrftUi. . 

61-62-5 

X 

X 

X 

X 

Ammonia....______ 

7664-41-7 

X 

X 

X 

X 

Ammonium chloride Arm#_ 

12125-02-9 

X 

X 

X 

X 

Ammonium auNamata..... 

7773-06-0 





Total dust..........._........ 


X 

X 

X 

X 

Respirable fraction_ 






n-Amyl acAbitA ... 

626-63-7 





sec-Amyl acetate... 

626-36-0 





Aniline and homologa_ 

62-53-3 

X 

X 

X 

X 

Anisidifie (o-. p-isomera)_....._ 

29191-52-4 





Antimony and compourids (as Sb)........ 

7440-36 





ANTU (alpha naphthytthkxjrea).............. 

86-68-4 





Arsenic, inorg^iic compounds (as 

7440-36-2 





As); see 1910.1016. 






Arse^ organic compounds (as As)..... 

7440-36-2 





Anine _ 

7764-42-1 





Asbestos; see 1910.1001; 1910.1101... 

(>) 





Asphall (petroleum) fumes._ 

6052-42-4 

X 

H: . . 

"x 

X 

Atrazine..,,,,,,, 

1912-24-9 

X 

X 

X 

X 

Azinphoa-methyl_.... 

86-50-0 





Barium, soluble compounds (as 8a)._ 

7440-39-3 





Barium aiifala.. .. 

7727-43-7 





Total dust (as Ba)~..._ 

X 

X 

X 

X 

Respirable fraction_ 






Benomyl. ... 

17804-35^2 





Total dual., 

X 

X 

X 

X 

Respirable fraction_ 






Benzene: see 1910.1028 . . 

71-43-2 





P-Benzoquinona; see Quinone 






Ben20(a)pyfene: see coal tar pitch 






voiatHes 






Benzoyl peroxido....___ 

94-36-0 





Benzyl chlorlda ..... 

100-44-7 





BeryHium and beryllium compounds 

7440-41-7 





(as Be). 






Biphenyl; see Diphenyl 






Bismuth tellunde. undoped... 

1304-62-1 





Total duat __, . 






Reapirabie fraction_ 






Bismuth tellurtds. SoHryarf 


X 

X 

X 

X 

Borates, tetra. aodkim s^ 






Anhydrous .. ... 

1330-43-4 

X 

V 

y 

X 

Pecahydrate_ 

1303-96-4 

X 

A 

X 

A 

x 

X 

Pentahydrata_ __ 

12179-04-3 

X 

X 

x 

X 

Boron oxide.... 

1303-86-2 






Substances lor 
wtik:h Hmits are 
being proposed 
in agdcutture 


Substances for 
which Kmita are 
being proposed 
In gen^ 
industry 
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Table I.F.— Substances Included in the Update of PELS for Construction, Maritime, and Agriculture— Continued 


Subttanco 

CAS No. 

Substances for 
which limits are 
being proposed 
in construction 

Substances for which Rmits are being proposed in 
maritime 

Sub 8 tarx:e 8 for 
which limits are 
being proposed 
In agriculture 

Substances for 
which limits are 
being proposed 
in general 
industry 

Ship repairing 
andship 
breaking 

Shipbuilding 

Marine 

terminals and 
lortgshoring 

Total dust.^.. 


X 

X 

X 

X 

X 


Boron tribroiTtkla_ 

10294^^33^ 

X 

X 

X 

X 

X 


Boron trtfluoride__ 

7637-07-2 





X 


Bramaci ..... 

314^.40-0 

X 

X 

X 

X 

X 


Bromine___ 

7726-95-6 

X 

X 

X 

X 

X 


Bromine pentafluoride___ 

7789-30-2 



X 

X 

X 



75-25-2 





X 


Butane 

10S-97-6 

X 

X 

X 

X. 

X 


Butanethiol; see Butyl mercaptan 








2-Butanone (Methyl ethyl ketone)_ 

78-93-3 

X 

X 

X 

X 

X 


2 -Btitnvyalhiinni ,. . 

111-76-2 

X 

X 

X 

X 

X 


n.RiJtyt.ace*ate.. . 

123-06-4 

X 

X 

X 

X 

X 


sec-Butyl acetate ______ 

105-40-4 





X 


tert-But^ aoelBle ... 

540-88-5 





X 


Butyl acrytate— 

141-32-2 

X 

X 

X 

X 

X 


n-Butyl aloohol--- 

71-30-3 

X 

X 

X 

X 

X 


sec-Butyl ateohot- 

78-92-2 

X 

X 

X 

X 

X 


tert-Butyl alcohol_ 

75-6S-0 

X 

X 

X 

X 

X 


Butylamine. .. 

109-73-9 





X 


tert-Butyl chromate (as OrOb)_ _ 

1169-85-1 





X 


rvButyl glycklyl ether (BGE)_ 

2420-00-6 

X 

X 

X 

X 

X 


n-Butyl lactale..^^... 

138-22-7 

X 

X 

X 

X 

X 


Butyl marcAptiin.., 

109-79-5 



X 

X 

X 


o-MC-ButyfphAnol... 

89-72-6 

X 

X 

X 

X 

X 


p,40rt.Bijlyi>inii>*ne^. 

98-51-1 

X 

X 

X 

X 

X 


Calcium carbonate..... 

1317-05-3 







Total (kiet. .. 

• 





X 


Respirable fraction.. 






X 


Calcium cyanamkie_ 

156-62-7 

X 

X 

X 

X 

X 


Calrs«n hyirtmirirWB_. 

1305-02-0 

X 

X 

X 

X 

X 


Caldum wide..... ... 

1305-78-8 





X 


Calcium silicate_ 

1344-95-2 







Tntel f4i*t ... 






X 


Reepkahle fractinn. 






X 


Calcium auNala____ 

7776-18-9 







Total Aial.. 






X 


Respirable fraction........... 






X 


Camphor, synthetic_ .... 

70-22-2 





X 


Caprolactam.... 

105-60-2 







Di^. ., .. 


X 

X 

X 

X 

X 


Vapor.. _... 


X 

X 

X 

X 

X 


Captafol (DNoMm)-... 

2425^r 

X 

X 

X 

X 

X 



133-00-2 

X 

X 

X 

X 

X 


. 

Carberyl (Savin) .... 

63-25-2 





X 


Carbofuran (Furadan).. 

1563-06-2 

X 

X 

X 

X 

X 


Oibon black__ _ 

1333-80-4 





X 


Carbon dioKide .. . . 

124-38-8 

X 

X 

X 

X 

X 


Carbon disulfide . 

75-15-0 

X 

X 

X 

X 

X 


Carbon monoxide___-. 

030-08-0 

X 

X 

X 

X 

X 


Carbon tatrabromide...... 

558-13-4 

X 

X 

X 

X 

X 


Carbon tetrachkxide... . 

50-23-5 

X 

X 

X 

X 

X 


Cwtorvfi fkioride..... 

353-50-4 

X 

X 

X 

X 

X 


Catechol (PyrocatechoO___ 

120-80-9 

X 

X 

X 

X 

X 


PnllKiooo,,, t ii. .... 

9004-34-0 





X 


Total dust....... 






X 


Respirable fraction... 






X 


Cesium hydroxide..... 

21351-79^1 

X 

X 

X 

'x. 

X 


Chkxdane.... 

57-74-9 





X 


Chlorinated camphene.... 

0001-35-2 

T* ... 

X .. 

X 

X 

X 


Chkxinated diphenyl oxide.... 

55720-99-5 





X 


Chlorine.. 

7702-50-5 

X 

X 

~X. 

X 

X 


Chlorine dioxide.. 

1004904-4 

X 

X 

X 

X 

X 


Chlorine trifkioride.... 

7790-91-2 





X 


Ci^hiyosfetaidohycio... 

107-20-0 





X 


e-Chkxoacetophenooe (Phenacyl 

532-27-4 





X 


chloride). 








ChkKOacetyl chloride.. 

79-04-9 

X 

X 

X 

X 

X 


Chioroberttane____ 

IOe. 90.7 





X 


oOitorobanzykdena malonoriitrile_ 

2690-41-1 





X 


Chtorobromomathane... . 

74-97-5 



.. 


X 


2-Chloro>l.3-buta(ieoe: see beta- 








Chloroprene 








Chkxodifkioromethane... 

74-46-0 

X 

X 

X 

X 

X 


Chlorodlphenyl (42% Chlorine) (PC 8 )... 

53409-21-9 





X 


Olofodiphenyl (54% Olorine) (PCS)... 

11097-09-1 




. . . 

X 
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Table I.F.— Substances Included in the Update of PELS for Construction. Maritime, and Agriculture— Continued 


Substance 

CAS No 

Substances for 
which limits are 
being proposed 
in construction 

Substances for which llmtts are being proposed in 
maritime 

Substances for 
which limits are 
being proposed 
in agncuHure 

Substances for 
which limits are 
being proposed 
in gen^ 
industry 

Ship repairing 
arxf ship 
breaking 

Ship building 

Marine 

terminals and 
iongshoring 

1-CbtofO^.3-epoKypropan0; see 








Epichlorobydrin 








2 •Cbk)^ 08 ^hano^. see Ethylene chkyo- 








hydrin 








Chkxolorm (Trichlofomethane)- 

67-SS-3 

X 

X 

X 

X 

X 


1-ChlOfO-1-ni1ropropane —. 

600-25-9 

X 

X 

X 

X 

X 


Chkyopentafluofoethane--- 

76-15-3 

X 

X 

X 

X 

X 



76-06-2 



i-iiL mi, ■■iiiiniBt.■>■>»>■ 

. . . 

X 


beta-Chtofopreoe.... 

126-99-8 

X 

X 

X 

X 

X 


a-Chkxostyrene-.. 

2039-87-4 

X 

X 

X 

X 

X 


o-Chiorotoluene^---- 

95-49-6 

X 

X 

X 

X 

X 


24>lofa^trichlorofnethyl pyridine- 

1929-82-4 













X 








X 









Chk)rpynf 08 .... 

2921-86-2 

X 

X 

X 

X 

X 



(1) 





X 


Chromium (II) compounds (as Cr)..-. 

7440-47-3 




- — 

X 


Chromium (III) compounds (as — 

7440-47-3 




. . 

X 



7440-47-3 





X 


Chrysene; see Coal tar pitch volatdes 








Clopido)... 

2971-90-6 







Total dust 






X 








X 


Coal dust (less than 5% SiOi), Respt- 

FT 
1 i 

! 1 
: : 

! 1 

1 1 
:_: 

x 

X 

...... 

X 

X 


rable qu^ fractioa 








Coal dust (greater than or equal to 

.. . 

X 

X 

X 

X 

X 


5% SiOi). Respirable quartz frac- 








bon. 








Coal tar pitch voiatHes (he'^zerM^ soHc 

65966-93-2 





X 


ble fractkxi). anthracer^e, BaP, 








phenanthrene. acridine, chrysene. 








pyrene. 








Cobalt metal, dust and fume (as Co)^ 

7440-46-4 

X 

X 

X 

X 

X 


Cobalt carbonyl (as Co) _ 

10210-60-1 

X 

X 

X 

X 

X 


Cobalt hydrocwbonyl (as Co) _ 

16842-03-8 

X 

X 

X 

X 

X 


Coke oven emissions; see 1910.1029.. 

„ . 

X 






Copper... .... 

7440-50-8 







FrimA (Aft Cii)... 





X 



Duftts And mifttA (aa Cii)_. 






X 


Cotton duAt...... 


X 

X 

X 

X 

X 


CTAg hAfhiridA 

136-78-7 







(Sesone) Total duet .. ..... 


X 

X 

X 

X 

X 


Respirable fraction ____ 






X 


Oesol, all teomers......._....._ 

1319-77-3 





X 


CrotonaJdehyde_ 

123-73-9 





X 


4170-30-3 







Crufomate ... .. 

299-86-5 

X 

X 

X 

X 

X 


Cumene_ ___... 

96-82-6 





X 


Cyanamide.. . . 

420-04-2 

X 

X 

X 

X 

X 


C^nides (as Cn)__ 

V) 





X 


Cyanogen.. . ... 

460-19-5 



X 

X 

X 


Cyanogen chloride___ 

506-77-4 

X 

X 

X 

•X 

X 


Cyckshexana. .. 

110-82-7 





X 


Cydohexannl.. 

106-93-0 

X 

X 

X 

X 

X 


Cyclohexanone__ 

108-94-1 

X 

X 

X 

X 

X 


Cydohexene.. . 

110-83-6 





X 


Cydohexytamlne___ 

106-91-8 

X 

X 

X 

X 

X 


Cydonite (ROX)_____ 

121-82-4 



X 

X 

X 


Cydopentadtone... 

542-92-7 





X 


CJydopentane____ 

237-92-3 

X 

X 

X 

X 

X 


C^xatln..•. 

13121-70-5 

X 

X 

X 

X 

X 


2.4-0 (Oichlorophenoxyacetic add). 

94-75-7 





X 


Decaborane ... . ^ ^ 

17702-41-9 

X 

X 

X 

X 

X 


Demelon (Systox)_____ 

6065-48-3 





X 


Oiacetone alcohol (4-Hydroxy-4- 

123-^2-2 





X 


methyl-2-pentafX>no). 








l.2>Diaminoethane; see Ethylenedia- 








mine. 








Oiazinon.. 

333-41-5 

X 

X 

)( 

X 

X 


Diazomethane....__ 

334-88-3 





X ^ 


Diborane...__ _ _ 

19287-45-7 





X 


T2*Dibrof7x>-3-chk)fopropane; see 

96-12-8 


X 

X 

"x 

X 


1910.1044. 








2-N-Oibuty1aminoethanol__ 

102-81-6 

X 

X 

X 

X 

X 


Oibutyl phosphate .... 

107-66-4 

X 

X 

X 

X 

X 
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Table I.F.— Substances Included in the Update of PELS for Construction. Maritime, and Agriculture— Continued 


Substance 

CAS No. 

Substances for 
which limits are 
being proposed 
In construction 

Substances for which limits are being proposed in 
maritime 

Substances for 
which limits are 
being proposed 
in agriculture 

Substances for 
which limits are 
being proposed 
in general 
industry 

Ship repairing 
and ship 
breaking 

Ship buHdiog 

Marine 

terminaisand 

longahoring 

Dibutyf phthalate . . . . . 

84-74>2 





X 



7572-29-4 



X 

X 

X 


o-Oichiorobenzene_ _ _ 

95-50-1 





X 


f>>0lchlorob6nz8na __ _ 

106-46-7 

X 

X 

X 

X 

X 



7S-71-8 





X 


1.3-OchlofO>5.S-<jimetby1 bydanto<n_ 

116-52-5 

X 

X 

X 

X 

X 


Dk:bk>rodiphenyttrk:bkxoet^^ (DOT). 






X 


1 ^-Oichloroelti^ see Ethyler^ di^ 








cblorkle 








^ ^ Pllrii^lnnn 

540-59-0 





X 


nichtoroediyt etfiof . 

111-44-4 

X 

X 

X. 

X 

X 


DlchiofonKxx)lluofOfTiethane^.....M.M...... 

75-43-4 

X 

X 

X 

X 

X 


1 .1-OlchlofO-1-iiMroethane_ _ 

594-72-9 

X 

X 

X 

X 

X 


1.2>Oichlof6propane; see Propylene 








dicbkxide 








1 .3<Oichlofopropene . . . 

542-75-6 

X 

X 

X 

X 

X 


2.2-Dichlorojxopionk: acid. . 

75-99-0 

X 

X 

X 

X 

X 



70-14-2 





X 


Dichkxvos (DOVP)_ _ _ _ 

62-73-7 





X 


Dicfotophoa __ 

141-66-2 

X 

X 

X 

X 

X 


Dicydopentaciene - 

77-73-6 

X 

X 

X 

X 

X 


DicydopentadlerTyl Iron. . 

102-54-5 







Total dust._ ___ _ 


X 

X 

X 

X 

X 


Respirable fraction.... ............ 






X 


Dleldrin...J....__ 

60-67-0 





X 


Diethanolamine_ __ 

111-42-2 

X 

X 

X 

X ^ 

X 


Olethylamino_ 

109-69-7 

X 

X 

X 

X 

X 



1(X)-37-6 





X 


Diethylane trtamine...... . 

111-40-0 

X 

X 

X 

X 

X 


Diethyl ether, see Ethyl ether_ 








Dinth^ kiilnMft 

96-22-0 

X 

X 

X 

X 

X 


Dieth^ phthalate _ 

84-66-2 

X 

X 

X 

X 

X 


DHIuorodferomomelhane __ _ 

75-61-6 





X 


Diglycidyl ether (OGE) _ 

2238-07-5 

X 

X. . 

x” 

X 

X 


Dlhydroxybenzene; see Hydroquinone.. 








Diisobutyt kelono ... . 

106-63-6 

X 

X 

X 

X 

X 


Diisopropylamine _ 

108-16-9 





X 


Dimethoxymethane; see Methylal_ 








Dimethyl acetamide . . .... 





* 

X 


Dimatf^flamine_...._ 

124-40-3 





X 










DimethytaniKne (N>l-Oimelhylani£^.... 

121-69-7 

X 

X 

X 

X 

X 


Dimethylbenzene; see Xylene_ 








Dimethyl-1.2-<#bromo-2.2- 

300-76-5 

X 

X 

X 

X 

X 


dtehtoroethyi phosphate. 








Dimethytformamide., 

60-12-2 





X 


2.6-OimelhyM-hepCanone; see Diiso- 








butyl ketone. 








1 .1-Oimethylhydrazirw... 

57-14-7 





X 


Dimothylphthalate _ 

131-11-3 





X 


Dimethyl aulfate_ 

77-78-1 

X 

X 

X 

X 

X 


DinKolmide p.50inltr(H>>toluamide)_ 

146-01-6 

X 

X 

X 

X 

X 


Dinitrobenzene (alpha, meta, para 

528-29-0 





X 


isomers). 

99-65-0 








100-25-4 




. 



DinHiXH>*creool... 

534-52-1 





X 


DinHrotoliiene ... 

25321-14-6 



*^***** 


X 


Dioxane (Oiethylene dkwide)_ 

123-91-1 

X 


x^ 

X 

X 


Oioxathion (Oelnav).. 

78-34-2 

X 

X 

X 

X 

X 


Diphenyl (Bipherryf)......... 

92-52-4 





X 


Diphenytamine..... 

122-39-4 



X 

X 

X 


Diphenylmethane diisocyanate; see 








Methylene bisphenyf isocyanate 








Dipropylene gfyt^ methyl ether. 

34590-94-8 

X 

X 

X 

X 

X 


Difxo^ ketone...... 

123-19-3 

X 

X 

X 

X 

X 


miyiM . 

85-00-7 

X 

X 

X 

X 

X 


Di-sec octyl phthalate (Oi-2-ethymex- 

117-61-7 

X 

X 

X 

X 

X 


ytphthaiate). 








Disulfiram..... 

97-77-6 

X 

X 

X 

X 

X 


Diaulfoton- 

298-04-4 

X 

X 

X 

X 

X 


2 .6-OI-tart-butyf-p-creaol.. 

1128-37-0 

X 

X 

X 

X 

X 


Dkiron..... 

330-64-1 

X 

X 

X 

X 

X 


Drvinyl benzene. 

1321-74-0 

X 

X 

X 

X 

X 


PrriAry. 

112-62-0 





.... 


Total dual. 


X 

X 

X 

X 

X 
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Table LF. —Substances included in the Update of PELS fob Construction. Maritime, and Agriculture— Continued 


Substance 


Respirable fraction.— 

EnOosuHan.—... 

Endnn ......—.. 

Epicbiorobydrin..... 

EPN.^...-. 

1 ^*Epoxypropane: see Propylene 
oxide 

2.3-Epoxy-1-propar>o<: see Glycniol 
Ethanethiol; see Ethyl mercaptan 

Eihanolamine.—..... 

Ethion...— 

Ethyl acetate...... 

Ethyl acrylate...... 

Ethyl aloohoi (EthanoO ..... 

Ethytamine--- 

Ethyl amyl ketone (544ethy)-a>hep* 
tanone). 

Ethyl benzene__ 

Emit bromide....^.... 

Ethyl butyl ketone (3-Heptanone)_ 

Emyl chloride.... 

Ethyl ether...... 

Ethyl formate_____ 

Eth^ mercaptan____ 

Ethyl sdicate...... 

Ethylene chlorohydrin__ 

Ethylenediamir>e ... 

Ethylone dichiodde (1^-Oichioroeth< 
ane). 

Ethylene glycol-™^... 

Ethylene glycol dnltrate.^.__ 

Ethylene oxide; see 1910.1047.. 

Ethykdene norbomene.... 

N-Elhylmofphottne.... 

Feruersphos...... 

Fensulfothlon (Dasarwt).... 

FenihKXi....... 

Ferbam....... 

Total dust..^....«^.^_ 

Ferrovanadfum dust.. . . 

R)rous Glass (Ind. RCFs).... 

Fluorides (as F)... 

Ruorine___ 

Ruorotrichloromethane (TrichlcKO- 
IkXKomothane). 

Fortofos____ 

Formaldehyde: see 1010.1048_!... 

Formamide —... 

Formic add_ __ _ * 

Furfural .....».... 

Fufturyl alcohol..... 

Gasoline_ * 

Germanium tetrahydride_I* 

Gkitaraldehyde.. . ,, ____ 

Glycerin (mtet)... 

Total dust..... 

Respirable fraction_ 

Glycidol... 

Grain dust (oai, wheat barley)_ IZ. 

Graphite, natural Respirable dust_ 

Graphrte, synthetic....... 

Total dust..... 

Respirable fraction... 

Guthion; see Azinphos methyl 

Gypsum... , ... 

Total dust—__ 

Respirable fraction_ 

Hafnium........ 

Hoptachlor__ 

►deplane (n-Heptane). ^.Z!Z.ZZZ1.. 

^^'achkxobutadiene.__ 

’^*achlorocydopentadierie...._.... 

>^*achk)roethane......... ] 

^♦ewchiofonaphthalene_ Z!” 

Hsicafluoroacetone....... J 


CAS No. 

Substances for 
which hrrvts are 
being proposed 
in construction 

Substances for which Hrruts are being proposed in 
maniime 

Substances for 

Ship repainng 
and ship 
breaking 

Ship buildlr^g 

Manne 

terminals and 
longshohng 

' which limits are 
being proposed 
in agriculture 






X 

115-29-7 



. X 

X 

X 

72-20-8 





X 

106-89-8 

X 

X 

X 

X 

X 

2104-64-5 





X 

141-43-5 

X 

X 

X 

X 

X 

563-12-2 

X 

X 

X 

X 

X 

141-76-6 

■ r, , . 




X 

140-88-5 

X 

X 

X 

X 

X 

64-17-5 





X 

75-04-7 





X 

541-85-5 





X 

100-41-4 

X 

X 

X 

X 

X 

74-96-4 

X 

X 

X 

X 

X 

106-35-4 





X 

75-500-3 





X 

60-29-7 

X 

X 

X 

X 

X 

1 109-94-4 





X 

75-08-1 



X 

X 

X 

78-10-4 

X 

X 

X 

X 

X 

107-07-3 

X 

X 

X 

X 

X 

107-15-3 





X 

107-06-2 

X 

X ^ 

X 

X ^ 

X 

107-21-1 

X 

X 

X 

X 

X 

628-96-6 

X 

X 

X 

X 

X 

75-21-6 





X 

16219-75-3 

X 

X 

X ^ 

X ^ 

X 

100-74-3 

X 

X 

X 

X 

X 

22224-92-6 

X 

X 

X 

X 

X 

115-90-2 

X 

X 

X 

X 

X 

55-38-0 

X 

X 

X 

X 

X 

14484-64-1 







X 

X 

X 

X 

X 

12804 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X 

(*) 





X 

7782-41-4 





X 

75-69-4 

X 

X 

X 

X 

X 

944-22-9 

X 

X 

X 

X 

X 

50-00-00 





X 

75-12-7 

X 

X 

X 

X 

X 

64-18-6 





X 

98-01-1 

X ~ 

X 

X 

X 

X 

98-00-0 

X 

X 

X 

X 

X 

8006-61-9 

X 

X 

X 

>x 

X 

7782-65-2 

X 

X 

X 

X 

X 

111-30-8 

X 

X 

X 

‘ X 

X 

56-81-5 







X 

X 

X 

1 X 

X 

X 

556^62^^ 

X 

.. 

X 

X 

X 


X 

X 

X 

X 

X 

7782-42-6 

X 

X 

X 

X 

X 

7782-42-5 






.. — 

X 

X 

X 

X 

X 

X 

7778-18-9 





X 






X 

7440-58-6 





X 

76-44-8 





X 

142-82-6 

iT 

X .. 

X 

X 

X 

87-68-3 

X 

X 

X 

X 

X 

77-47-4 

X 

X 

X 

X 

X 

67-72-1 . 





X 

1335-87-1 . 





X 

664-16-2 

X 

X 

X ^ ™ ^ * 

X 

X 


Substarx^ for 
which limits are 
being proposed 
m geo^ 
industry 


K 
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Table I.F.— Substances Included in the Update of PELS fob Construction, Maritime, and Agriculture— Continued 


Substances for 
which imits are 
being proposed 
in construction 

Substances for which limits are being proposed in 
maritime 

Substances for 
which limits are 
being proposed 
in agriculture 

Ship repairing 
arid ship 
breaking 

Ship building 

Marine 

terminals and 
longshoring 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 





X 

X 

X 

X , 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

’*X. 

X 

X 

X 

X 

X 

X 

X 





X 

X 

X 

X 

X 

X 





X 

X 

X 

X 

X 

X 



X 

X 

X 



X 

X 

X 





X 

X 

X 

X 

X 

X 

X 

X 

X 

X ~ 

x” 

X 


—.... 

X 

X 

X 

X 

X 

x~ 

X. 

X 

X 

X 

X 

X 

X. 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


X 

X 

X 

X 

X ' 

X 

X 

X 

X 

X 

X 

X 

-X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

x^ 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X^. 

x~ 

X 

X . 

X 

X 




X 





X 





X 





X 





X 





X 





X 





X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 





X 

X " 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 





X 





X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 


Substance 


CAS No. 


Substances for 
which limits are 
being proposed 
in general 
ifKJustry 


n-Hexane _______ 

Hexane isomers.. 

110-54-3 

(*) 

591-78-6 

106-10-1 

108-64-9 

2-Hexanor)e (Methyl n-butyl ketone) _ 

Hexone (Methyl isobutyl ketone) _ 

sec-Hexyl acetate .......__ ... 

Hexylene glycol ......................_ 

107-41-5 

Hydrazine .................. . 

302-01-2 

Hydrogenated teiphenyls * _ 

61780-32-7 

Hydrogen bromide . . . . 

10035-10-6 

H^ognn ohlqride ,,,, . 

7647-01-0 

Hydro^ cyanida ---- 

Hydrogen ftuoride (as F). ... 

74-90-6 

7664-39-3 

H^ogen peroodda . ... 

7722-64-1 

Hydrogen selenide (as Se) ..._....._ 

7783-07-5 

H^ogen sulfide .... 

7783-06-4 

Hydroquinone __..._ 

123-31-9 

2-Hydroxypropyl acrylata. 

999-61-1 

Indene.. ,, , . 

95-13-6 

7440-74-6 

7553-56-2 

Irxjkim and compounds (as In) _ 

Iodine ___ _ 

Iodoform ... 

75-47-6 

Iron oxide fume<as Fe) .. 

1309-37-1 

Iron pentacarbonyl (as Fe). 

13463-40-6 

Iron salts (soiuble)(as Fe) _____ 

(‘) 

123-92-2 

^123-51-3 

110-19-0 

76-63-1 

Isnamyt sretste... 

Isoam^ alcohol (phmary and second¬ 
ary). 

isnhiityi aoetate . 

Isobutyl alcohol .. . 

Isooctyl alrohol. 

26952-21-6 

78-59-1 

4098-71-9 

109-59-1 

Isophorone ___ _ 

tsophorone dHsocyanate .. . ... 

2-t80propoxyetharK)l __ 

Isopropyl Aoetafta . 

108-21-4 

67-63-0 

Isopropyl alcohol. . .. , 

Isopropytamine .... 

75-31-0 

N*lsopfopylitfiilinaM. ....... .. 

766-52-6 

108-20-3 

Isopropyl ether....... __ 

Isopropyl gfycidyl athor (IHP) 

4016-14-2 

Kaolin 

Total dust _____ 

Respirable fraction _ 


Ketene. . . „ ... ,,. 

463-51-4 

Lead, inorganic; see 1910.1025....... _ 

7439-92-1 

1317-65-3 

Limestone . ... , _ _ 


Total dust. 


Respirabie fraction_ 

Undane___ 

Lithium hydride ____ 

L.P.G. (Liquefied F>etroleiim gas).. 

Magnet.. 


Total dust.. 
Respirable fraction.. 

Magnesium oxide fume. 

Total particulate.. 
Malathion.. 


58-89-9 

7580-67-8 

68476-85-7 

546-93-0 



Total i 


Maleic anhydride- 

Manganese compounds (at Mn)_ 

Manganese fume (as Mn)_ 

Manganese cydopentadtonyl tricar¬ 
bonyl (as Mn). 

Mar>ganese tetroxide (as Mn)... 

Maf^. 


Total dust.. 
Respirabie fraction. 


108-31-6 

7439-96-6 

7439-96-6 

12079-65-1 

1317-35-7 

1317-65-3 


Mercury (aryl and inorganic) (at Hg).... 
Mercury (orgarx)) alkyl compourxto 
(as Hg). 

Mercury (vapor) (as Hg)__ 

Mesftyl oxide 


Methacrytic acid_ 

Methanethiol; see Methyl mercaptan 

Methomyl (Lannala)... 

Methoxychlor Total dust._____ 


7439-97-6 

7439-97-6 

7439-97-6 

141-79-7 

79-41-4 

16752-77-6 

72-43-6 




































































































Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


26021 


Table I.F.— Substances Included in the Update of PELS for Construction, Maritime, and Agriculture— Continued 


Substance 


4-Mothoxypheool--—. 

Methyl acetate...—. 

Methyl acetylene (Propyne)--- 

Meth^ acetylene-propadiene mixture 
(MAPP). 

Methyl acrytate...— 

Methylacrylonrtrile ..—.. 

Methylal (DImethoxy-melhane).. 

Methyl alcohol --- 

Methytamlne....^.. 

Meth^ amyl alcohol; see Methyl iso- 
bu^ cartxnd 

Methyl n-amyl ketone-- 

Methyl bromide. 

Methyl butyl ketone; see 2-Hexanone 

Methyl chloride.... 

Meth^ chloroform (1,1.1-Trichlofoeth- 
ane). 

Methyl 2-cyanoacrytat6 .. 

Methylcyciohexane_ 

Methylcyciohexarx>i... 

o-Methyteydohexanone.. 

Methylcydopentadienyl manganese 
thcarbonyl (as Mn). 

Methyl demeton .. 

4.4*-Methylene bis (2-chioroaniline) 
(MBOCA). 

Methylene bts (4-cyclohexyfisocyan- 
ate). 

Methyl ethyl ketone (MEK); see 2- 
Butanone 

Methyl ethyl ketone peroxide (MEKP)... 

Meth^ formate___ 

Methyl hydrazine (Monomethyl hydra¬ 
zine). 

Methyl kxfide___ 

Methyl isoamyl ketone___ 

Methyl isobut^ carbirx)!__ 

Meth^ isobutyl ketone; see Hexone 

Meth^ isocyanate_____ 

Methyl isopropyl ketone_ 

Methyl mercaptan___ 

Methyl methacrylate____ 

Methyl paraihioru.__ 

Methyl propyl ketone; see 2-Pentan- 
orie 

Methyl silicate.... 

Alpha-Methyl styrene__ 

Methylene bisphenyl isocyanate 
(MDI). 

Metribuzin...„.. 

Mica; see Silicates 

Mineral wool_____ 

Molybdenum (as Mo)_ 

Soluble compounds___ 

Insoluble compounds 

Total dust...... 

Monocfotophos (Azodrin).. 

Morx)methyl aniline......... 

Morpholine...... 

Naphtha (Coal tar)_ 

Naphthalene_......._ 

Nickel, metal and insoluble com¬ 
pounds (as Ni). 

Nickel, soluble compounds (as Ni)_ 

Nlcotkie.. 

Nitric add___ 

Nitric oxide... 

_ 

Nitrobenzene.........__ _ _ 

P-Nitrochiorobenzene... 

Nitroethane. .. .. 

Nitrogen dioxide. 

Nitrogen trtfluoride__ 

Nitroglycerin..... 


CAS No. . 

Substances for 
which limits are 
being proposed 
in construction 

Substances for which limits are being proposed in 
maritime 

Substances for 
which limits are 
being proposed 
in agriculture 

Ship repairing 
and ship 
breaking 

Ship building 

Marine 

terminals and 
longshoring 

150-76-5 

X 

X 

X 

X 

X 

79-20-9 

X 

X 

X 

X 

X 

74-99-7 





X 


X 

x” 

X 

X. 

X 

96-33-3 





X 

126-96-7 

X 

X... 

X .. 

X 

X 

109-87-5 





X 

67-56-1 

X. 

X. 

X 

X 

X 

74-89-5 





X 

110-43-0 





X 

74-83-9 

X 

X 

X 

X 

X 







74-87-3 

X 

X 

X 

X 

X 

71-55-6 

X 

X 

X 

X 

X 

137-05-3 

X 

X 

X 

X 

X 

108-87-2 

X 

X 

X 

X 

X 

25639-42-3 

X 

X 

X 

X 

X 

583-60-8 

X 

X 

X 

X 

X 

12108-13-3 

X 

X 

X 

X 

X 

8022-00-2 

X 

X 

X 

X 

X 

101-14-4 

X 

X 

X 

X 

X 

5124-30-1 

X 

X 

X 

X 

X 

1338-23-4 

X 

X 

X 

X 

X 

107-31-3 

X 

X 

X 

X 

X 

60-34-4 





X 

74-88-4 

X 

X 

X 

X 

X 

110-12-3 

X 

X 

X 

X 

X 

108-11-2 

X 

X 

X 

X 

X 

624-83-6 





X 

563-80-4 

X .’ 

. 

X 

X 

X 

X 

74 - 93.1 



X 

X 

X 

80-62-6 





X 

298-00-0 

X 

X 

X 

X 

X 

681-84-5 

X 

X 

X 

X 

X 

98-83-9 

X 

X 

X 

X 

X 

101 - 68-8 





X 

21087-64-9 

X 

X 

X 

X 

X 

_ 

X 

X 

X 

X 

X 

7^9-9i-T 





X 


X 

X 

X 

X 

X 

69^22-4 

X 

X 

X 

X 

X 

100-61-8 

X 

X 

X 

X 

X 

110-91-8 

X 

X 

X 

X 

X 

8030-30-6 





X 

91-20-3 

X*. . 


X 

X 

X 

7440-02-0 





X 

7440-02-0 

X 

X 

X 

X 

X 

54-11-5 





X 

7697-37-2 

X 

X 

X 

X 

X 

10102-43-9 





X 

100 - 01-6 

X 

X 

X 

X 

X 

98-95-3 





X 

100-00-5 





X 

79-24-3 





X 

10102-44-0 

X 

X 

X 

X 

X 

7783-54-2 





X 

55-63-0 

X 

X 

X ” 

X ... 

X 


Substances for 
wrtsch limits are 
being proposed 
in (^neral 
industry 


X 
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Table I.F.—Substances Incluoed in the Update op PELS for Construction, Maritime, and Agricultwe— Continued 


Sjtistance 


CAS^4a 


Substances for 
wbfch Hmits are 
being proposed 
In construction 


Substances for which kmits are being proposed in 
maritime 


Ship repairing 
and ship 
breaking 


Ship buiidbig 


Marine 

termiTYala and 
ioogshorir^ 


Substances for 
vvhich Rmits are 
being proposed 
in agricuiture 


Substances for 
which Mmfts are 
being proposed 
in gen^ 
Industry 


Nitromethane. . 

75-52-5 


244itrDpropenA. 

lUO— 

79-46-9 

Nitrotoluene 

m-lsomer.......___ 

99-08-1 

o-isomer.. 

68-72-2 

p-isomar - 

99-90-0 

Nrtrotri^ioronnethane; see Chloropr- 


crin 


Nonane..... 

t)<}..e4-2 

Octachloronaphthalene_ 

2234-13-1 

Octane...... 

111-65-9 

OH mist mineral.. 

8012-95-1 

Osmium tetroxide (as Os)_ 

20816-12-0 

Ovfi^ ATtfl 

144-62-7 

Oxygen dtfkjnririe 

7783-41-7 

Ozor^a.. 

10026-15-6 

Paraffin wax fume... 

8002-74-2 

Parapuat. resplrabie dust 

4685-14-7 


1910-42-6 


2074-60-2 


Parathion- 
Particulates not otherwise regulated. 
Total dust_ 


Respirable fraction. 
Pentaborane_ 


Pentachkxonaphthalene. 

Pentachlorophenol_ 

Pentaerythritoi. 


Total dust.. 


56-38-2 


19624-22-7 

1321-64-8 

87-66-5 

115-77-6 


Respirable fraction.. 
Pentane____ 


2-Pentanone (Methyl propyf ketone).. 
Perchlofoethyiene ffetrachlofoethy- 
lene). 

PerchkKomethyf mercaptan_ 

Perchkxyf fiuoiide_ 

PerMe_ 


Total dust. 


109-66-0 

107-87-8 

127-18-4 

594^2-3 

7616-94-6 

93763-70-3 


Respirable fraction. 


Petroleum distillates (Naphtha)., 


Phenothiazine__ 

p-Phenylene diamine. 
Phenyl ether, vapor.. 


Phenyl ether-biphenyt mtxture. vapor. 
Phenyfelhylene. see Styrene 

Phenyl gfyckfyf ether (PGE)_ 

Phenyfhydrazine_ 

Phenyl mercaptan_......... 

Phenyiphosphine_ 

Phorate_ 


108-95-2 

92-84-2 

106-50-3 

101-64-8 


Phosdrin (Mevinphos). 


Phosgene (Carbortyf chJortde). 

Phosphine___ 

Phosphoric add. 


Phosphorus (yellow).. 
Phosphorus oxychkxide.. 


Phosphorus pentachioride.. 

Phosphorus pentasulfide_ 

Phosphorus trichioride_ 

Phthallc anhydride.. 

m-PhIhalodWirlle_ 

Pldoram........_ 


Total dust. 


122-60-1 

100-83-0 

108-98-6 

638-21-1 

298-02-2 

7786-34-7 

75-44-6 

7803-51-2 

7664-36-2 

7723-14-0 

10025-87-3 

10026-13-8 

1314-80-3 

7710-12-2 

85-44-9 

626-17-6 

1916-02-1 


Respirable fraction.... 
Picric add_ 


Plperaane dihydrochloride_ 

Pindone (2-Pivalyl-l.34odandtone). 
Plaster of Paris___ 


Total dust_ 

Respirable fraction. 

Platinum (as R) Metal_ 

Soluble salts_ 

Portland cement... 


88-89-1 

142-64-3 

83-26-1 

26499-65-0 


7440-06-4 


65997-15-t 
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Table I.F.-~Substances Included in the Update op PELS for Construction, Maritime, and Agriculture— Continued 


Sutotance 


CAS No. 


Substances for 
which limits are 
being proposed 
in construction 


Substances for which Kmits are being proposed In 
maritime 


Ship repairing 
and ship 
breaking 


Shipbuildtng 


lerminala and 
longshorlng 


Substances for 
which limits are 
being proposed 
in agriculture 


Substances for 
which limits are 
be^ proposed 
in gen^ 
industry 


Total dust. 


Respirable fraction. 


Potassium hydroxide -- — 

-- - - 

1310-58-3 

107-19-7 

Pf^>piOfVC eck* r .. ,r,- T -T. 

79-09-4 

Dmrvwiir /RAurvml .. 

114-26-1 

n*Propyl acetate - 

n-Propyl alcohol - 

n-Propyl nitrate...._................................. 

109-80-4 

71-23-8 

827-13-4 

Propylene dtehloride - ....— 

Propylene glycol dinUrate.,. -r- .- 

78-87-5 

6423-43-4 

Propylene glycol monomethyl ether — 

Propylene Imine ---.... 

Proovlane . . . . 

107-98-2 
75-55-8 
» 75-56-9 

Propyne; see Methyl acetylene 

8003-34-7 

PyrifUnA. 

110-66-1 

Quinone . . .. . 

106-51-4 

RO)(: see Cydonite 

Resorcinol _ 

Rhodium (as Rh). metal fume and 
insoluble compourxls. 

Rhodkjm (as Rh). soluble compounds.. 
Ronr>el ______ 

108-46-3 

7440-16-6 

7440-168 

299-84-3 

Rosin core solder pyrolysis products, 
as formaldehyde. 

Rotenone ___ 

83-79-4 


Rouge 


Total dusL.. 


Respirable fraction 


Selenium compounds (as Se)_ 

Selenium hexafluoride (as Se)__ 

Silica, amorphous, precipitated and 
gel 

Silica, amorphous, diatomaceous 
earth. contWig less than 1% 
crystalline silica, 

SiUca, crystalline cristobalite, respire* 
bledust 

SiBca. crystalline quartz, respirable 
dust 


7782- 49-2 

7783- 79-1 
112928-00-8 

61790-53-2 


t4464-46-1 

14808-80-7 


Silica, crystalline tripoN (as quartz), 
respirable dust 

SiBca. crystalline tridymite, respirable 
dust 

Silica, fused, respirabie dust_ 

Silicates (less than 1% crystalline 
stBca) Mica (respirable dust). 
Soapstone, total dust. 


Soapstone, respirabte. 


Talc (containmg asbestos); use 
asbestos limit 


1317-95-9 

15468-32-3 

60676-86-0 

12001-26-2 


Talc (containing no asbestos). 
Respirable dust 

Tremolite_ 

Silicon_..._____ 

Total dust.. 

Respirable fraction_ 

Silicon carbide_ 

Total dust..... 

Respirable fraction... 


14807-96-6 


X 


7440-21-3 


X 


409-21-2 


X 


SBicon tetrahydride__ 

Silver, metal and sofuble compoufKte 
(as Ag). 

Soapstone; see Smcates. 

Sodium azide__ 

(as HN.)--...ZZ!!! 

(as NaN,)....- 

Sodium bisuKite_____ 

SodKim fkioroacetata.- 

Sodium hydroxide_ 

Sodkim rnetabisuime_...._! 

Starchy.__ 

Total dust..._......................_ 

Respirable fraction_ .T..Z 


7803-82-6 

7440-22-4 


X 


26628-22-8 


7631-90-6 

62-74-8 

1310-73-2 

7681-57-4 

9005-25-8 


X 

X 

X 

X 

X 

X 




X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 


X 

X 

X 


X 


X 


X 
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Table LF.— Substances Included in the Update of PELS for Construction. Marittme. and Agriculture— Continued 


Substance 

CASNa 

SubataiKes for 
which Kmits are 
being proposed 
In construction 

Substances for ¥rhich Kmits are being proposed In 
maritime 

Substances for 

Ship repdrifig 
and snip 
breaking 

ShIpbuikKng 

Marine 

terrmnais and 
lor.gshoring 

which limits are 
being proposed 
in agriculture 

SMhln* —. 

7803-62-3 





X 

Stoddwd aohram .. . .., .. 

8052-41-3 

X 

X 

X 

X 

y 

StrychnkiA- 

57 ^ 4.9 





A 

X 

Styrene ____ 

1(X>-42-6 

X 

X 

X 

X 

y 

SubtHiaina (Proteolyttc anzymea^ ,. 

9014-01-1 

X 

X 

X 

V 

A 

y 

Surman ...., ,,, 

67-60-1 




A 

A 

Total dual.. 






X 

Respirable fraction_ 






X 

SLdIgr 4 | 0 KMto 

74ae-ng-$ 

X 

X 

V 

y 

w 

Sulfur hexafluofida.... 

2551-624 



A 

A 

A 

X 

Sulfuhc acid 

7664-93-9 





X 

Sulfur monochlofide_ 

10025-67-9 

X 

X 

X 

X 

X 

SuHijr penfafluoriri* 

5714-22-7 

X 

X 

w 


w 

SuHur ietraffuoride 

7783-60-0 

X 

X 

A 

X 

A 

y 

A 

y 

SuMuiyl lluorida_ 

2699-79-6 

X 

X 

X 

A 

X 

X 

Suiprntna . .. 

35400_43_2 

X 

X 

X 

y 

y 

Syalooc, see Demeton 





A 

A 

2,4.5'T (Trichiorophanoxyacetlc acid)^ 

93-76-6 





X 

Talc; tee Silicates 







Tantalum, metal and oxide dust_ 

7440-26-7 





X 

TEDP (Sulfotep) _ 

3669-24-6 





X 

Tellurium and compounds (as Te)_ 

13494-80-9 





X 

TeSurium hexafluoride faa te) 

7783-60-4 





X 

Temephos (Abate)_ 

3383-96-6 






dust, 


X 

X 

X 

y 

y 

Resptfabla fraction .. 


X 

X 


A 

A 

X 

TEPP. 

107-49-3 





X 

Terphaeyte. 

26140-60-3 

X 

X 

X 

y 

V 

1.1 j, 2 'f«ftMMofo- 2 ^Hlinuot(Mll««w.. 

76-11-9 




A 

A 

X 

1 . 1 ^-TetrachlorO' 1 . 2 -dmuoroe 1 hane » 

76-12-0 





X 

1 . 1 . 2 ^-TatracMtfoelhMe. 

79-34-6 

X 

X 

X 

X 

y 

Tetrachioroethyiene; see Perchior< 





A 

oethylene 







Tetrachiofomethane: see Carbon let' 







rachlonde 







Tetrachloronaphthalene_ 

1335-66-2 





X 

Tetraettiyt lead (as Pb)_ 

78-00-2 

X 

X 



X 

Tatfahyttrofumn . 

109-99-9 

X 

X 

X 

y 

X 

Tetrarnethyl lead (as Pb)_ 

75-74-1 

X 

X 


A 

X 

Tetramethyl suodnonUrlie_ 

3333-62-6 





X 

* wwiDnwwnBfiB 

509-14-6 





X 

Tetrasodium pyrophosphate_ 

7722-86-5 

X 

X 

X 

X 

X 

Totryi (2,4.e-Trinitroph6nyl-msthylni- 

479-45-6 

X 

X 

X 

X 

X 

tramme. 







Thallium, solubie compounds (as Tl|_ 

7440-26-0 





X 

4,4*-Thiobi8(6-teft Butytm-aaaol)_ 

96-69-6 






Totaiduai 


X 

X 

y 

y 

y 

Respirable fraction_ . 




A 

A 

A 

X 

TNogfycolK: acKi _ 

66 - 11-1 

X 

X 

*x 

X 

X 

Thionyl chloride__ 

7719-09-7 

X 

X 

X 

X 

X • 

Thiram_ __ 

137-26-6 





X 

Ttn, inorganic compounds (except 

7440-31-6 





X 

oxidas) (as Sn). 







Tin, organic compounds (as Sn)_ 

7440-31-6 

X 

X 

x 

X 

X 

Tin oxide (as Sn) _ ... ... 

21661-19-4 

X 

X 

X 

X 

X 

litanium dtoxlde... 

13463-67-7 






Total fSial _ 


X 

X 

X 

X 

X 

Toiuene_ .. ... _ 

106-68-3 

X 

X 

X 

X 

X 

Toiuar>e-2.4Kjii8ocyanaie CTD(>_ 

584-64-9 

X 

X 

X 

X 

X 

nvToluidine_ __ 

106-44-1 

X 

X 

X 

X 

X 

o-Tolwldn«..... 

95-53-4 





X 

p-Toluidine ... . 

10049-0 

X 

X 

X 

X 

X 

Toxaphene; see Chlorinated cam- 







phene 







Tremolite: see Silicates 







Tributyf phoaphata___ 

126-73-6 

X 

X 

X 

X 

X 

Trichlofoacetic add_ . 

76-03-9 

X 

X 

X 

X 

X 

1.2,4-Trichlorobenzene_ 

120-62-1 

X 

X 

X 

X 

X 

1.1.1'Trichloroethene; see Methyl 







cmoroionn 







1.1.2-Trichloroethane_ 

79-00-9 





X 

Trichloroalhytone ... 

79-01-6 

X 

X ” 

X 

X 

X 

Trichloromethane; see (Chloroform 







Trichloronaphthaleno. . 

1321-66-9 





X 

1.2>Trlchloropropane.. 

96-18-4 

X 

X 

X 1 

X 

X 


Substances for 
which limits are 
being proposed 
In general 
Irxkistry 
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Table I.F.— Substances Included in the Update op PELS fo« Construction, Maritime, and Agriculture— Continued 


Substance 

CAS No 

Substances for 
which hmits are 
being proposed 
in construction 

Substances for which Hmits are being proposed in 
maritime * 

Substances for 
which limits are 
being proposed 
in agriculture 

Substances for 
which limits are 
being proposed 
in ger^eral 
industry 

Ship repairing 
and ship 
breaking 

Ship bulding 

Marine 
terminals and 
lorrgshoring 

t. 1 ^-Trichkxo-1 A^-^rilluoroethane— 

76-13-1 

X ^ 

X 

X 

X 

X 



121-44-6 

X 

X 

X 

X 

X 



7&-63-8 





X 


Trimeiiitte anhydride- 

552-30-7 

X 

X 


"x*^. 

X 


Trrmethytamine —--- 

75-50-3 

X 

X 

X 

X 

X 


Trimethyt __, - -. 

25551-13-7 



X 

X 

X 


Tnmethyt phosphite ..—- 

121-45-9 

X 

X 

X 

X 

X 


2.4.6'Trinitrophenyt; see Picric acid 








2.4>TrinMroph6nytiT>ethy nitramine; 








see TeCryt 









116-06-7 

X 

X 

X 

X 

X 


Tnofthocresyf .. 

78-30-6 





X 


Trtphftnyt aooine .. . 

603-34-9 

X 

i 

X 

X 

X 


Tfip^^nyt .-.- _ 

115-86-6 





X 


TungsM (as W). ^ 

7440-33-7 







mmpoiJfKlS....... 


X 

X 

X 

X 

X 


Soiubte oomp'Mifirfs _ 


X 

X 

X 

X 

X 


Ttifpnnt*>M> , ... 

aooMM-a 





X 


(M 11) ...... 

7440-61-1 









X 

X 

X 

X 

X 


t^^sokibie oornpounds.. 


X 

X 

X 

X 

X 


rvValeraJdehyde_ 

110-62-3 

X 

X 

X 

X 

X 


VAnwflum.-.. 

1314-62-1 







Respirable dust (as VgCH)_ 


X 

X 

X 

X 

X 


Fume (as -.-.- -- 


X 

X 

X 

X 

X 


vegetable oil mist 








Tntel rfitfti 






X 


Respirable fraction_ 






X 


Vmyl mctHtmlm. . _ 

106-05-4 

X 

X 

X 

X 

X 


Vin^ benzene; see Styrene 








Vinyl hmmMn ... .. 

593-60-2 

X 

X 

X 

X 

X 


Vtnyl chtoride; see ifliQ.iQi7^___ 

75-01-4 





X 


Vmvi cyanide; see Acrylonitrile 








Virt^ cydoheioene dlodde_ 

106-67-6 

X 

X • 

X 

X 

X 


VInylidm chloride (1.1>Oichloroethy- 

75-35-4 

X 

X 

X 

X 

X 


lene). 








Vinyl toluene _ 

25013-15-4 





X 


VM A P N^ihttia . 

6032-32-4 

X 

X 

X 

X 

X 


Warfarin_____,, . 

ei-ei-2 





X 


Welding tomes (total particulate)_ 


x^ 

X 

X 

X 

X 


Wood duet all soft and hard¥w>ods. 

iZZZZZZZI 

X 

X 

X 

X 

X 


except Western red cedar. 








Wood dust Western red cedar_ 


X 

X 

X 

X 

X 


Xylenes (o-. m-, p- isomers)_ 

133(^20-7* 

X 

X 

X 

X 

X 


nvXylene alpha. alpha‘-diamir>e_ 

1477-55-0 

X 

X 

X 

X 

X 


Xyiidkie _ 

1300-73-6 

x 

X 

X 

X 

X 


yttrium.. - - 

7440-65-5 





X 


Zirrc chloride tome _ 

7646-65-7 

X 

X 

X 

X 

X 


Zinc chromata (as CrQi)_ 

(‘) 

X 

X 

X 

X 

X 


Zinc oxkla toma (aa Zn). 

1314-13-2 

X 

X 

X 

X 

X 


Zinc oidda (aa Zn) . 

1314-13-2 







Total dual 

X 

X 

X 

X 

X 


Respirabla fraction__ 






X 


Zmc etoetaia_ _ 

667-05-1 







Total dust 

X 

X 

X 

X 

X 


Respirable fraction_ 






X 


Zirconium compounds (as Zr) 

7440-67^ 

~x 

X. 

X ^ 

x^ 

X 



' Varies with oooipoMnds. 


Table I.G.—Index to Preamble Discussion of Individual Substances 


H.S.Na 

Substance name 

CAS No. 

Primary basis for iimfts 

PreamI 

sectio 

1001 

AcotaldehydB. . 

75-07-0 

5iAftar>ry irnt^ktityi ... ,, , .. .. 

IV.C.3 

1002 

Acetic add.. 

64-19-7 

5>Ana<yy krttation 

IV.C.3 

1003 

Acetic anhydride.-.. 

106-24-7 

Analogy.. ^ _.- 

IV.C.11 

1004 

Acetone... 

67-64-1 

fioniyy Imtptkyt 

IV.C.3 

1005 

Acetonhrtie.-... 

75-05-6 

Systemic toridty.,..,.... .. , .. . . 

iv.c.e 

2001 

Aoetviane tetrabromldfi.. . 

79-27-6 

1 twMT Anri kklnfly aMacHi . .. 

IV.C.4 

1006 

AcetyfsaHcyflc add (aspirin)_ 

50-78-2 

Systemc toxicity....^. ^ .. . , 

fV.C.8 

1007 

Acrolein -... 

1074>2-6 

irritAtinn 

IVC3 

1006 

Acrylamide. 

79-06-1 

Cancer_ _ _ . .. _ 

IV.C.14 
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Table I.G. —Index to Preamble Discussion of Individual Substances— Continued 


H.S. No. 

Substance name 

CAS No. 

Primary basis for limits 

1009 

Acrvlic acid.... . 

79-10-7 

Analogy. 

2002 

Acrylonitrile...... 

107-13-1 

CstnrAkr 

2003 

AkWn......... 

309-00-2 

Liver and kidney atfeots 

1010 

Allyl alcohol..... 

107-18-6 

Sensory irritation. 

1011 

AWyl chloride........ .. 

107-05-1 

Liver and kidney effects................ 

1012 

Allyl glyddyl ether (a^e)...... 

106-92-3 

5>Aniinry Vritjatinn 

1013 

AIM Drooyl disulfide_ . . 

2179-69-1 

Sensory irritation...... 

1014 

Alpha-alumina..... 

1344-28-1 

Physiosl IrritAtinn.. 

1015 

AKimirHim (alkyla).... 

7429-90-5 

Analogy .. 

1016 

Aluminum (metal)... 

7429-90-5 

Phyairal irritJitinn 

1017 

Aluminum (pyro powders).... 

7429-90-5 

Respiratory effects..... 

1018 

Aiunfiinum (solubile salts)..... 

7429-90-5 

Analogy... 

1019 

OOfiA 

Aluminum (weldir^ fumes)... 

7429-90-5 

Systemic toxicfty....... ^ 

1020 

c*Ariwiopynavio . .... 

Amitrole (3>amirio>1.2,4-tria2ole). , 

504-29-0 

61-82-5 

Systemic toxicity. 

Cancer.... 

1021 

Ammonia.. ..... .. 

7664-41-7 

Serwory irritation. 

1022 

Arr>monlum chloride (fume)...... 

12125-02-9 

Sensory irritstinn. , . 

1024 

Ammonium sulfamate (ammate) .... 

7773-06-0 

Physical irritation.. 

2005 

N-amyl acetate......... 

628-63-7 

Sensory irritation.. 

2006 

Sec-aimyl acetate...... . 

626-36-0 

Analogy.. 

1025 

Anilirw....... , 

62-53-3 

Biochemical/metabolic effects 

2007 

Anisidine (O, P-laomers)____ 

29191-52-4 

Systemic toxicity... 

2006 

Antimonv arxl compounds.. .. 

7440-36-0 

Cardiovascular effects..... 

2009 

Antu..... 

86-68-4 

CarKrer.... .. . 

2010 

Arsine....... 

7784-42-1 

Systemic toxicity .. 

2011 

Arsenic, inoroanic compounds... 

7440-38-2 

Cancer .. 

2012 

Arsersc. orpanic compounds_.........._ 

7440-36-0 

Systemic toxicfty...... 

2013 

Asbestos... 

Varies 

Canrw 

1028 

Asphalt fumes... 

8052-42-4 

Respiratory effects 

1029 

Atrazine... 

1912-24-6 

Noael_ 

2014 

Azinphos-methyl. . „ ... 

86-50-0 

Noael .... 

2015 

Barium (soluble compounds)____ 

7440-39-3 

Systemic toxicity. 

1031 

Barium sulfate....... 

7727-43-7 

Physical irritation 

1032 

Berx)mvl..... 

17804-35-2 

Physical irritation. 

2016 

Benzerte.. .. 

71-43-2 

Caricer ... 

2017 

Benzoyl peroxide., , 

94-36-0 

Senaory irritation 

2016 

Benzyl chloride. ..... 

100-44-7 

Sensory irritatirvi . 

1033 

Beryllium A compounds. 

7440-41-7 

Cancer . 

2019 

Biphenyl (diphenyl)..... 

92-52-4 

Neuropathy. . 

1034 

Bismuth teHuride (S£-doped)... 

1304-62-1 

Respiratory effects 

1035 

Bismuth teHuride (urxloped)...».. 

1304-62-1 

Physical irritation 

1036 

Borates, tetra, sodium (anhydrous)............_........... 

1330-43-4 

Sensory Irritation.... 

1037 

Borates, tetra, aodkjm (decahydrate)_ 

1303-96-4 

Sensory irritation.....___ 

1038 

Borates, tetra. sodium (pentahydrate). .. . 

12179-04-3 

Sensory irritation..... .. 

1039 

Boron oxide... _____ 

1303-66-2 

Physical Irritation 

1040 

Boron tribromida»_____ 

10294-33-4 

Analoov 

2020 

Boron trifluoride_ ___ 

7637-07-2 

Sensory irritation 

1041 

BromactI ... .. . 

3t4..40-9 

Noael ..... ....... 

1042 

Bromine.... . , .. 

7726-95-6 

Sensorv irritation 

1043 

Bromine oentafluoride... 

7789-30-2 

Analogy 

2021 

Bromoform... . 

75-25-2 

Sensory irritation. . ... 

1044 

Butane..... 

106-97-8 

Narcosis . .. 

1045 

2'6utanone (mek)...... 

78-93-3 

Sensory irritation........ 

1046 

2-Butoxyethanol....... 

111-7^2 

Systemic tovicity 

1047 

K-butvl acetate... ... 

123-66-4 

Sensory irritation ... 

2022 

Sec-buM acetate. .... 

105-46-4 

Anaionw 

2023 

Tert-butyl acetate—.... 

540-68-5 

\i 
1 < 

1048 

Butvf achate.. 

141-32-2 

Analogy... 

1049 

Sec-butyl alcohol. 

78-92-2 

Narcosis ., 

1050 

Terl-butyl alcohol. 

75-65-0 

^blrcosis 

1051 

N-butyt alcohol.... 

71-36-3 

Neuropathy.. . 

2025 

Butylamine ...... 

109-73-9 

Sensory irritation 

2024 

Tert-butyl chromate. 

1189-85-1 

Systemic tovicity 

1052 

N-bofyl glyciclyl ethor (BGE)..... 

2426-08-6 

S^emic toxicity .-. 

1053 

N-butyl lactate..... 

138-22-7 

Sensory irritation...... 

1054 

Butyl mercaptan.... 

109-79-5 

Sensory irritation......... 

1055 

O-sec-butyl pherK>l...... 

89-72-5 

Analogy .,.. 

1056 

P-tert-butyttokieno.. ___ 

98-61-1 

Noaal..... .... 

1057 

Calcium carbonate.......... 

1317-65-3 

Physical irritation . . 

1068 

Caldum cyanamide..... 

166-62-7 

Sirv^fMmicaiymetaHoUc affActs 

1059 

Calcium h^roxide.. 

1305-62-0 

t IfOLOWnw 011^^19 .M......M................. 

Artalogy.......... 

1060 

Calcium oxide.. ..... 

1305-78-8 

Analog..... . .. 

1061 

Caictum silicate, total dust. . 

1344-95-2 

Physical irritetioo . . . 

1062 

(Calcium sulfate..... 

7778-18-9 

Fhrysicei irritflitinn — - .. 

1063 

(Camphor (synthetic)...... 

76-22-2 

SensO^ i^ritetiop , .. ...* . 

1064 

Caprolactam (dust)... 

105-60-2 

Ser^Sfyy irritation . 

1065 

Caprolactam (vapor)____ 

105-60-2 

Sensory irritation......... 

1066 

Ca^afol (drtolatan)...... 

2425-06-1 

Sensitization effects .... 

1067 

Captan—...... . 

133-06-2 

Systemic toxicity.......—.. 


PreambiB 

SBctJon 


IV.C.11 

IV.C.14 

IV.C.4 

IV.C.3 

IV.C.4 

IV.C.3 

IV.C.3 

IV.C.10 

IV.C.11 

rv.c.10 

IV.C.6 

rv.c.11 

IV.C.8 

IV.C.8 

IV.C.14 

IV.C.3 

IV.C.3 

IV.C.10 

IV.C.3 

IV.C.11 

IV.C.12 

IV.C.8 

IV.C.7 

IV.C14 

IV.C.8 

IV.C.14 

IV.C.8 

IV.C.14 

IV.C.6 

IV.C.9 

IV.C.9 

IV.C.8 

IV.C.10 

IV.C.10 

IV.C.14 

IV.C.3 

IV.C.3 

IV.C14 

IV.C.1 

IV.C.6 

IV.C.10 

IV.C.3 

IV.C.3 

IV.C.3 

IV.C.10 

IV.C.11 

IV.C.3 

IV.C.9 

IV.C.3 

IV.C.11 

IV.C.3 

IV.C2 

IV.C.3 

IV.C.8 

IV.C.3 

IV.C.11 

IV.C.11 

IV.C.11 

IV.C.2 

IV.C.2 

IV.C.1 

IV.C.3 

IVC.8 

IV.C.8 

IV.C.3 

IVC.3 

IV.C.11 

IV.C.9 

IV.C.10 

IV.C.12 

IV.C.11 

IV.C.11 

IV.C.10 

IV.C.10 

IV.C.3 

IV.C.3 

IV.C.3 

IV.C.13 

IV.C.8 
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Table I.G.— Index to Preamble Discussion of Individual Substances— Continued 


as. No. 

Substance name 

CAS No. 

Primary basis for bmrts 

Preamble 

section 

2026 


63-25-2 

Systemic toxtdiy-T t- .....—_ 

IV.C.8 

to^ 


1563-66-2 

Pkx:fwimical/rrMtahokn AffActa ...... . 

IV.C.12 

^527 


1333-86-4 

PA«pirntnry AffArrta .- 

IV.C.6 

10® 

fBnvIrlA . - - - — 

124-36-9 

Biochemical/metabolic effects.. .. ~ 

IV.C.12 

1070 

diSutftdA .... 

75-15-0 

CarrSrwAxndAr AffACta------ -- 

IVC.7 

1071 

Carbon mrtfvtifirlA.,.., -t-. -.r- ,. 

630-06-0 

RinchAmlcAiyrTiAlAhottc Affeda 

IV.C.12 

1072 

f^a/bon tntr»hfomklO..1,.,,,,,, ., rT_T 

556-13-4 

Uver arxl kidney effects.. , ______.... 

IV.C.4 

1073 

Carbon t**^o*nh(o(lde..-.-. -...^ 

56-23-5 

Cancer..,. , 

IV.C.14 

1074 


353-50-4 

Analogy -t-.,- , V- 

IV.C.11 

1075 


120-60-9 

Analog ,., TTT ,. - _ __.TT_TT -.- 

IV.C.11 

1076 


9004-34-6 

Physical kntlltk>n .. 

IV.C.10 

1077 


21351-79-1 

Sensory irritetion _,..... 

IV.C.3 

2028 

ChionlAnA. .-__ —... 

57-74.-9 

i Krer and kidney AffACla____ _ ___,_ 

IV.C.4 

1078 

Cbkyina*n^ rarnphene....... 

8001-35-2 

Nnuropettiy __^.---- 

IV.C.1 

^)29 


55720-99-5 

1 ivAT and kktnAy AffActa . . .. 

IV.C.4 

1079 

Ct^^irlnA . . .-.-.- .. 

7782-50-6 

Serssory krttatipn....____ 

IV.C.3 

1080 

ChJoHne dioxide.. .. .-__ 

10049-04-4 

Re^spirarory effe^a. , .. .. 

IV.C.6 

2030 


7790-91-2 

<>Ana<xy MtAtion .. ., ...,.. .. 

IV.C3 

2031 

ChVyoareta^debyde - __ __- ___ 

107-20-0 

Sonao'y kritalion , __ . -- — 

IV.C-3 

2032 

AIpba-chtonoacetopheoone __ 

532-27-4 

^An.aory kritation .. . ,...,.. 

IV.C.3 

1083 

ChHyoiV^*^ rWrtfidu . ... 

79-04-9 

f^Anaory IrritAtinn ____.,_,_,___ 

IV.C.3 

2033 

ChiorahAfirpriA . - — _ . 

106-90-7 

1 k/a*’ •nrt kidrtAy affncta ..-.-. 

IV.C.4 

1064 

O-CbloTobenTyWene niatooooitrie... . , 

2698-41-1 

SWmaory irritation......... 

IVC.3 

2034 

Chk>robfiomomettiane. . __ 

74-97-6 

Narmaia ..... ... . ... .... 

IV.C.2 

1065 

ChlofOf®8'“''nvTw»thAnA..... 

75-45-6 

Noael_____ 

IV.C.9 

2035 

rwoox^Jbenyl 42% (arodor 1242) ____ 

53469-21-9 

LVer and kirIrMy a^ar^ ,. . . 

IV.C.4 

2038 

CblOrodtpbeO^ 54% (prnrW 12^ .. 

11097-69-1 

1 k/AT and kidnAy AffACta . ... 

IV.C.4 

1066 

CbkxoionTt ..,. 

67-66-3 

Cancer..- ..,TrT-,-T-T-,r r—,--rr -, T T-,--,.- - 

IV.C.14 

1061 

1 <Chloro> 1 -nitroprDpan 0 .. .-. 

600-25-9 

Analogy. ... . t...,.. ._... - 

IV.C.11 

1067 

ChlnrnpnntRfliuvoethane - ___ 

76-15-3 

CardlOVaSCUlaf effeCtS-„--T-tTr.tr..rTrr...T..._... 

IV.a7 

2037 

C7it<ynpirifln . .. . . . 

76-06-2 

Sen<Kyy kritahon. .... . . ..t. rrr _ t - --- 

IV.C.3 

1068 

ChtnmprenA., . .—. 

t26-99-6 

.^yi^Amlr Invirrity . . 

rv.C6 

1069 

OoChlorostyref^ .. . - .. 

2039-67-4 

1 k/a*’ anrj kirtrMy AftACta , __ _ _ 

IV.C.4 

1090 

fl-Thlorrrfnltierifl.. . _ 

95-49-8 

Noael , ■ . .■ —.-.. 

IV.C.9 

1062 

2.r!f>Wn41.tiir:hlrtf’rvnelhyl pyrirline (nttrapyrin) . 

1929-62-4 

Physical kritation . .-r_ _ - 

IV.C.10 

1091 

nhlrxpyrifos , 

2921-68-2 

pifK^hAmv^i/mataboiir effects t - ___ _ 

fV.C.12 

1092 

Chromic acki A chrometAft 

Varies 

Cancer,,,..,,,.. .. ---- 

rv.ai4 

2038 

Chromkim (II) onmpoiinda 

7440-47-3 

Roapiratrtfy _ _ 

IV.C.6 

2038A 

Chromium (III) compounds....^......-. 

744Q-47-3 

Respiratory effects_, --- ._ 

IVC.6 

1093 

Chromkim, metel..... 

7440-47-3 

Respirahxy effects M.... - r. t-- 

IV.C.6 

1094 

Chromyf chloride. 

14977-61-6 

Carv^Af ..... ... . 

iv.ai4 

1095 

Oapklol (coyden). ... . 

2971-90-6 

Physical irritationt .. , i .. 

IV.C.10 

1096 

Coal duet, 5% quart? . . 

Norie 

Re^ilratory effactt , .. i .i .i. ,-r.r- .. 

iV.C.6 

1097 

Coal duet, > 5% quartz__,___ ,, . 

None 

R^kcpnmtnry AffATfa .. . . 

IV.C.6 

2039 

Coal ter pitch voletHee 


CanrAT . .. . ... 

IV.C.14 

1066 

Coban cadionyl. . . . . 

10210-66-1 

AnAingy ...... 

IV.C.11 

1099 

C>3ban hydrocarbonyl. 

16842-03-6 

Anaionw .. . ... . . . ..... 

IV.C.11 

1100 

Cobalt metal, fume, dual. .- 

7440 48-4 

. . 

IV.C.13 

2039A 

Coke oven emtesiona... . 

None 


ivai4 

1101 

Copper (fume) -- - 

7440-60-8 

Sensory Irritation . .... . n _ -.r-..- — 

IV.C.3 

2040 

Coooer fdusts and miatal. . . . 

7440-50-8 

RAnarvy trrkntkvi . 

fV.C.3 

2041 

Cotton dust . . . 

None 

RAftpkatrvy AffATfa .. .. . . .. . .. 

fv.c.e 

1102 

Crag4p herhir^ (Meone) .. . . __ 

136-78-7 

Physica) notation _ t 

IV.C.10 

2042 

Oresol (o. m. p4somem) .. . . . 

1319-77-3 

AnAingy .. . .... 

iv.aii 

2043 

Crotof^akiehyde. .. , . 

123-73-9* 

Analngy .. .. T,.--TT-r. 

IV.C.11 



4170-30- 



11C3 

Olifomate . .^ .. 

3 

299-66-6 

Biochemicai/metabolic effects.. . 

IV.C.12 

2044 

Cumene. . . 

96-62-8 

Nanwoia .. .... * . 

IV.C.2 

1104 

Cyanamide .... 

420-04-2 

Rirv'iiArTiirfliymAtAhniir Affiw^ . ... .. 

IV,C.12 

2045 

Cyanidoa . 

Varies 

RyatAmir 

tV.C6 

1105 

Cyanogen . . . .. 

460-19-5 

R^arvy krHatirvi . 

iv.as 

1106 

Cyanogen chloride _ _ __ 

506-77-4 

Ramevy kritafinA , . . .. . .. 

IV.C.3 

2046 

Cvdobexano__ 

110-62-7 

RAnarkry irrHatinn .. .... . 

rv.c.3 

1107 

Cvdohexanol . . 

106-93-0 

ChanQA In ^^rin d<^«ignatinn nnly ... . . ... 

IV.C16 

1108 

Cvdobexanone .. 

108-94-1 

Lh/ar arwl kidnay off ACta . 

IV.C.4 

2047 

Cydohexeno . . 

110-63-8 

pAnao'y krttatkyi . . 

IV.C3 

1109 

Cydohexytamina —..... 

106-91-6 

RyalAmin tovicity 

IV.C6 

1110 

Cydonite . 

121-62-4 


IVC9 

2048 

Cvdooentadlene ... 

542-82-7 

Sonsory kritatiQn . . 

IV.C3 

1111 

Cvdooentane . .. 

287-92-3 

NAcrwaia ... 

IV.C.2 

1112 

CVhexatln_ _ 

13121-70-5 

5>yaf Am^ tO^^dty 

IV.C.8 

2050 

2.4-0 fOlchlorophenoiryacAtJc adri) 

94-75-7 

RyatAmin loirirtfy , . . .. 

IV.C.6 

1113 

DOT. .. . 

50-29-3 

RyatAfnir Inyk^ity ___ 

rv.c.8 

2051 

OOVP Idichlorvoa) 

62-73-7 

RinrhAmirAiyrTMtahnar^ effeCtS _ _ _ 

IV.C.12 

1114 

Oecaborane . .... 

17702-41-9 

NAiirnpathy , ,, .. _. 

IV.C.1 

2049 

Demeton. .. . 

8065-46-3 

Arvolnoy ,, ,, _ 

IV.C.11 

2052 

Diacetone alcohol .. _ 

123-42-2 

5Wiaory kritAti.'vi . .. _. 

IV.C.3 

1116 

OI-eec-ocM-chthalate.. .. . 

117-61-7 

Neuropathy ^ - 

IV.C.1 
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Table I.Q.— Index to Preamble Discussion of Individual Substances— Continued 


H.S. No. 

Substance name 

CAS No. 

Primary basis for limits 

1117 

2.6-OI-tert<butyl-p-creso<...... 

128-37-0 

Noael.-.... 

1110 

Oiazinon.... ...... . 

333-41-5 

Analogy ... _ 

2053 

Diazomethane...... .. 

334-88-3 

Senanry kntfltinn . 

2054 

Dibofane_ ______ 

19287-45-7 

Neuropathy....^ 

2055 

1,2-Oibroox>-3-chk)ropfopane (DBCP)____ 

96-12-8 

Cancer,-- ..... 

1119 

Dibutyi phosphate_____ 

107-66-4 

Senanry irntatinn... 

1120 

2-N-Oibutylaminoethano<.... 

102-81-8 

Systemic tmdcHy.... 

2056 

Dtoutyiphthalate. ... . 

04-74-2 

Noael.-.-. 

1123 

Dichloroacetylefie______ 

7572-20-4 

Neuropathy .. . 

2057 

O-Oichlorobenzene................ 

95-50-1 

Sensory Irritation.... 

2058 

P-Otehtofobenzone.. .. 

Oichlofodffluoromethane_____ 

106-46-7 

75-71-8 

Analogy.-.—----- 

Carrflovascular effects... 

1126 

1.1*Oichloroethane....... 

75-34-3 

I iver and kidney etferta 

2059 

1.2>Oichloroethylene____ 

540-69-0 

Noael. . 

1127 

Dichiofoethyl e^. ... 

111.44^ 

Senamy kritatinn..... 

1122 

1,3>Oichlof(>5. S'Olmethyf'hydantoin__ 

118-62-5 

Sensory kntatton -... 

1128 

DIchloromonofkioromelhane____ 

75-43-4 

Analogy.... „ _ _ 

1121 

1.1-Olchk>ro*1-nltroethane..... 

594.72-9 

Analogy.. . 

1129 

1,3-Dichk)ropropene...... 

542-75-6 

LVer and kidney affects. 

1130 

2.2-Dk:Noropropioo»c acid_____ 

75-994) 

Sensory irritation 

2060 

Dichlorotetraflu^oethane_ ____ 

76-14-2 

CardiotmscuUtf effects_ 

1131 

Dicrotophos (bidrin)._... 

141-66-2 

PiochenMcal/mAtahoUc affects 

1132 

Dicydopentadiene.. ... ...... 

77-73-6 

Liver and kidney effects. 

1133 

Dicydopentadiertyi iron... 

102-54-5 

PhysiCAl kritation .... .. ,, 

2061 

Dieidhn-.„ .... , 

60-57-1 

Systemir tmrk^. 

1134 

Diethanolamine. 

111-42-2 

Noael.... ..... 

2062 

Diethlamlnoethanol____ _ 

100-37-8 

Sensory irritation... 

1135 

Diethyl ketone.... 

96-22-0 

Analogy.... 

1136 

Diethylphthalate.,, 

84-66-2 

Noael. . 

1137 

Diethyiamme. ... 

109-89-7 

Senaory irritation 

1138 

DIethylene triamir^e___ 

111-40-0 

Analogy..... 

2063 

Difkxxodibromomethane.., 

75-61-6 

Systemic toxicfty.....-...-........................ 

1139 

Diglyddyl ether (DGE)„. 

2238-07-5 

Syslamic tovk^. 

1140 

Diisolxityl ketone_____ _ 

108-83-8 

Sensory kritation.. . .. 

2064 

Diisopropyiamlne. 

108-18-9 

Systemic tOMcity 

2065 

Dimethyl acetamide....... 

127-19-5 

and kidney 

2066 

Dimethylamine.. ... 

124-40-3 

Sensory inltation..., .. 

1141 

Dimethyl 1.2-dlbromo-2, 2-DI>chloro-ethyl phosphate_ 

300-76-5 

Change In skin designation only,. 

2067 

Dimethyfformamide. . . 

68-12-2 

Systemic toxidty.. j..,,. ,. 

2068 

1.1-Dimethylhydrazine....... 

57-14-7 

Systemic toxidty—--- 

2069 

Dimethyl phth^te._ ____ 

131-11-3 

Sensory irritation 

1142 

Dimethyl sullale____ __ 

77-78-1 

Cancer.,. 

1143 

DimethylanHirM ... .. .. 

121-69-7 

Rinchemlcal^metaholic effect^ ,, , ,,,, 

1144 

Dinitolmide (3.5-Oinltro-o>tok>-amide)... .. 

148-01-6 

Noeel — .. .. ...... 

2071 

Dinitrobenzene (Ortho) (meta) (para).... 

526-29-9: 

Analogy.-.-___.... 



99-65-0; 




100-25-4 


2070 

Dirvtra-OK:re8ol..... 

534-52-1 

Systemic toxiCfty.. 

2072 

Dinitrotokjerw.... 

25321-14-6 

Analogy ,,,... 

1145 

Dioxane (diethylene dioxide)...,. 

123-91-1 

Liver a^ kidney effects....... . m 

1146 

Dioxathion (deinav).... 

78-34-2 

Biochemicai/metabolic effects.. 

1147 

Diphenylamine....... 

122-39-4 

Noael_______ 

1148 

Dijxopyl ketone ..... .. 

123-19-3 

ArMlogy ... .... 

1149 

Dipropylene glycol methyl ether....... 

34590-94-8 

Neuro^thy .. . ...x. - —. 

1150 

Diquat.... 

85-00-7 

Analogy 

1151 

Dtsulfiram....... 

97-77-8 

Biochemical/metabolic effects . 

1152 

DisuHoton_____ .... 

298-04-4 

Analogy..... . .- 

1153 

Diuron. 

330-54-1 

Noael 

1154 

Divinyl benzene___ 

1321-74-0 

Analonv ..__ 

1155 

Emery. . . . 

112-62-9 

Physical kritation -... . 

1156 

Endoaulfan.. 

115-29-7 

Analogy _ 

2073 

Endrin.... 

72-20-6 

Kioaei . .- 

1158 

Edchlorohydrln.. .. 

106-89-8 

Sensory kritation . .«. . .. 

2074 

EPN......... 

2104-64-6 

Analogy ,,i . 

1159 

Ethanolamine_____ 

141.43-5 

Systemic toxicity .... .. 

1160 

Ethion (nialate) .. 

563-12-2 

Biochemk^l/metahohc affects ... 

2075 

Ethyl acetate .... 

141-78-6 

Sensory irritation ... 

1161 

Ethyl acrytale_..... 

140-88-5 

RespirBtorv affnrts ... 

2076 

Eth^ alcohol.. _____ _ 

64-17-5 

NaOTOSl* .■ r.. - —..r.T, rr---- 

2081 

Eth^amine_ ............ 

75-04-7 

Sensory kritation .... , . -. 

2080 

Eth>i sec-amyl ketone ... 

541-85-5 

Sensory kritation..... - — 

2077 

Ethyl butyl ketone.. 

106-35-4 

Senanry irritatinn ,, , , ___ _ 

1162 

Eth^ benzene „ ____ 

100-41-4 

Senscxy kritation, ...t _-r— .. - . 

1163 

Ethyl broffOde.. 

74-96-4 


2078 

Ethyl chloride.... . , 

75-00-3 

NarrX>aiS . - .r.-.- .T.rTTTT. 

2082 

Ethylenediamirw.. 

107-15-3 

Systemic toxidty.......... ...................— 

2063 

Ethylene oxide..... .. 

75-21-8 


1164 

Ethyl ether. .. 

60-29-7 

, ,,,, , -.-.-. - 

J^Ansnrv khtatinn .. ..-. 

2079 

Ethyl formate___....______ 

109-94-4 

Sensory kritation_.......--- 


Preainble 

section 


(V.C.9 

rv.C.11 

IV.C.3 

fV.C.1 

IV.C.14 

rv.c.3 

rv.c.a 

rv.c.9 

fv.c.i 

IV.C.3 

IV.C.11 

IV.C.7 

IV.C.4 

fv.a9 

iv.a3 

iv.aa 

IV.C.11 

IV.C.11 

IV.C.4 

IV.C.3 

IV.C.7 

IV.C.12 

IV.C.4 

IV.CIO 

IV.C.8 

IV.C.9 

IV.C.3 

IV.C.11 

IV.C.9 

IV.C.3 

IV.C.11 

IV.C.0 

IV.C.8 

IV.C.3 

IV.C.8 

IV.C.4 

IV.C.3 

IV.C.16 

iv.aa 

IV.C.8 

IV.C.3 

iv.ai4 

IV.C.12 

IV.C.9 

IV.C.11 


IV.C,8 

IV.C.11 

IV.C.4 

IV.C.12 

IV.C.9 

IV.C.11 

IV.C.1 

IV.C.11 

iv.ai 2 

IV.C.11 

IV.C.9 

IV.C.11 

IV.C.10 

IV.C.11 

IV.C.9 

IV.C.3 

IV.C11 

IV.C.8 

iv.ai2 

IV.C.3 

IV.C.6 

IV.C.2 

iv.a3 

IV.C.3 

IV.C.3 

IV.C.3 

IV.C.2 

IV.C.2 

IV.C.8 

iv.ai4 

IV.CJ 

IV.C.3 
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Table I.G.—Index to Preamble Discussion of Individual Substances— Continued 


H.S, No. 

Substance name 

CAS No. 

Primary basis for limits 

Preamble 

section 

1165 

Ethyl mercaptan.. __ 

75-08-1 

Sensory irritation....... r... ... 

rv.c.3 

1166 

Eth^ ... 

78-10-4 

Liver and kklney effects __ 

rV.C4 

1167 

Ethylene chlorohydrin .... 

107-07-3 

Systemic toxicity........... 

IV.C8 

1168 

Ethylene dichtorxJe (1^-clichlofo-ethane)- 

107-06-2 

Liver and kidney effects______ 

rv.c.4 

1169 

Ethylene Qlycol.................... 

107-21-1 

Sbnsory irritation ....... 

IV.C.3 

1170 

Ethane glycol dinitrate ................... 

628-96-6 

Cardiovascular effects ............ 

IV.C.7 

1171 

Ethyttdeno rKxtoomene...... 

16219-75-3 

Sensory irritation....... 

IV.C.3 

1172 

N-ethyimocpholine........ ...... 

100-74-3 

Ocuter effects.,. 

IV.C.5 

1173 

Fenamiphos... 

22224-92-6 

Biry^hemicel/rnetAholir etterts 

IV.C.12 

1174 

FensuMothion (dasanit)------......-... 

115-90-2 

BiochemicaJ/metabolic effects....... 

IV.C.12 

1175 

Fenthioo. 

55-38-9 

Biochemical/metabolic effects.... 

IV.C.12 

1176 

Fecbam....... 

14484-64-1 

Physical irritation......... 

IV.C.10 

1177 

Ferrovetnadlum dust. ....... 

12604-58-9 

Respiratory effects... 

IV.C.6 

1178 

Fftxous glass dust........ 

None 

Respiratory effects.................................... 

IV.C.6 

2084 

Ruonde (as f)............ 

Varies 

Systemic toxicity............. 

IV.C.8 

1179 


7782-41-4 

Sensory irritation ...... 

IV.C.3 

1180 

Fluorotrichloromethane__ 

75-69-4 

Cardiovascular effects........... 

IV.C.7 

1161 


944-22-9 

Anelogy .r,..r,... , 

IV.C.11 

2085 

Formaldehyde....... 

50-00-0 

nencer ,,, , 

IV.C.14 

1182 

Formamide. ........ 

75-12-7 

, Arvalogy ................. 

IV.C.11 

2086 

Formic acid_______ _ 

64-18-6 

Sensory irritAtion. .. . 

IV.C.3 

1183 


98-01-1 

Sensory irritation ............................. ... 

IV.C.3 

1184 

Fufturyl alcohol........... 

96-00-0 

Sensory irritation....... 

IV.C.3 

1185 

Gasoline................_ 

8006-61-9 

Narcosis............. 

IV.C.2 

1186 

Garmanhjm tetrahydridA...,. 

7762-65-2 

Analogy............. 

IV.C.11 

1187 

Glutaraldehyde..«. .... ................... 

111-30-8 

Sensory irritation .... 

IV,C.3 

1188 

Glycerin (mtet)_______ 

56-61-5 

Physical irritation..... ...... 

IV.C.10 

1189 

Glycidol (2,3-epoxy-1 -propanoO...... . 

556-52-5 

Systemic toxicity.............. 

IV.C.8 

1190 

Grain du^.... ................_ 

None 

Respiratory effects... 

IV.C.6 

1191 

Graphite, natural (containing <1% quartz).. ........... 

7782-42-5 

Respiratory effects.—....... 

IV.C.6 

1191A 

Graphite, synthetic (containirtg < 1 % quartz)... 

None 

Physical kritatioo . ..... 

IV.C.10 

1192 

Gypsum, total dust......... 

13397-24-5 

Physical irritation ....... 

IV.C.10 

2087 

Hafnium.................... 

7440-58-6 

Liver and kidney effects . ... . 

IV.C.4 

2088 

Heptachlor.,..... 

76..44..e 

Systemic toxicity....,. 

IV.C.8 

1194 

N-heptar>e.. .... ....... 

142-82-5 

Narcosis *...,_ __ 

IV.C.2 

1195 

Hexachlorobutadiene........... 

67-66-3 

Liver and kidney effects........ 

IV.C.4 

1196 

Hexachkxocyclopentadfene___ 

77-47-4 

Sensory irritation ________ 

IV.C-3 

1197 

Mexachkxoethane............ 

67-72-1 

Sensory irritation ...... 

IV.C.3 

2089 

Hexachkxonaphthalene........ 

1335-87-1 

Liver and kidney effects,...... 

IV.C.4 

1198 

hexafluoroacetone..... 

684-16-2 

Systemic toxicity........... 

rv.c.8 

1200 

N-hexane_ ____ 

110-54-3 

Neuropathy ............. 

IV.C.1 

1201 

Hexane isomef*__ 

Varies 

Narcosis....... 

IV.C.2 

1202 

2-hexanorw..*. 

591-78-6 

Neuropathy.^.... 

IV.C.1 

1203 

Hexorto (methyl iaobutyl ketone) ... . 

lOS-iO-i 

Liver and kidney effects.... 

IV.C.4 

2090 

Sec-hexyl acetate. „ ... . 

108-64-9 

Sensory Irritation.... . . ...... 

IV.C.3 

1204 

Hexylene glycol........ 

107-41-5 

Sensory irrltatioo ..... 

IV.C.3 

1205 

Hyd^ne. .... 

302-01-2 

Uver and kidney effects...... 

IV.C.4 

1206 

Hy^ogen bromide___ _ 

10035-10-6 

Sensory irritation......... 

IV.C.3 

2091 

Hydrogen chlonde........ 

7647-01-0 

Sensory irrttetioo , , ... ,, i--i. . 

IV.C.3 

1207 

Hydrogen cyanide... 

74.90-6 

Systemic toxicity................ 

IV.C.8 

1206 

Hydrogen fluoride............... 

7664-39-3 

Sensory irritation... 

IV.C.3 

2092 

Hydro^ peroxide (90%)...... 

7722-64-1 

Senaory irritation.-.. ... ... 

IV.C.3 

2093 

Hydrogen selenide (As Se). .. , , , 

7783-07-5 

Systemic toxicity...... 

IV.C.8 

1209 

Hydrogen sulfide... 

7783-06-4 

Q^ulnf effects.... 

IV.C.5 

1210 

Hydrogenated terphenyls..... 

61788-32-7 

Systemic toxicity......—... 

tV.C.8 

2094 

H^oquinone„.. .., . 

123-31-9 

Ocular effects. . ..... 

IV.C.5 

1211 

2-HydroxYDropyl acrylate.„.. 

999-61-1 

Sensory irritation.... .. 

IV.C.3 

1212 

Irtoene........ 

95-13-6 

Analogy......... 

IV C.11 

1213 

Indium & compounds^ ... , 

7440-74-6 

Respiratory effects......... 

IV C.6 

2095 

todme------ 

7553-56-2 

Sensory irritation . 

IV.C.3 

1214 

Iodoform....... 

75-47-8 

Analogy , . 

IV.C.11 

1215 

Iron oxide (dust and fume).... 

1309-37-1 

Respiratory effects........... .. 

IV.C.6 

1216 

Iron pentacarbonyl... . 

13463-40-6 

Neiiropathy 

IV.C.1 

1217 

Iron salts (solublG).... 

Varies 

Sensory irritation ......i........ ..i.i .m .......... 

IV.C.3 

2096 

Isoamyl acetate. 

123-92-2 

Sensory irritation......... 

IV.C.3 

1218 

Isoamy! alcohol. 

123-61-3 

Narcosis 

IV.C.2 

2097 

tsobutyf acetate..... . 

110-19-0 

Analogy 

IV.C.11 

1219 

Isobutyl alcohol.... 

78-83-1 

Analog 

IV.C.11 

1220 

Isooctyl alcohol_____ .. 

26952-21-6 

Analogy ...i.,......................... 11 ........... 

IV.CXII 

1221 

Isophorone___ 

76-59-1 

Harcoftia 

IV.C.2 

1222 

Isophofone diisocyanate. 

4096-71-9 

SanaitiTAtinn off acts 

IV.C.13 

1223 

2-l8opropoxyethanol. 

109-59-1 

Svstemic tovicitv 

IV.C.8 

1224 

Isopropyl acetate... 

106-21-4 

Sensory irritation......... 

IV.C.3 

1225 

Isopropyl alcohol___ __ .. 

67-63-0 

5W%nsory irritation 

IV.C.3 

1226 

Isopropyl ether.... 

108-20-3 

Sensory inltation .... 

IV.C.3 

1227 

Isopropyl glyddyl ether.. 

4016-14-2 

Systemic toxicity. 

IV.C.8 

1228 

Isopropylamine.........____ 

75-31-0 

Sensory irritation......... 

IV.C.3 

1229 

N-lsof^opyianiline....... 

766-52-5 

/Analogy .......... 

IV.C.11 

1230 

Kaolin, total dust.. .. 

1332-58-7 

Physical mitation.........._......_ 

rv.c .10 
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Table I.G.— Index to Preamble Discussion of Individual Substances— Continued 


H^No. 


Substance name 


CAS No. 


Primary basis for Nnvts 


Preamble 

section 


1231 
2096 

1232 
2100 
2101 
2099 

1233 

1234 

1235 
2102 

2103 
1236A 

1237 

1238 

1239 

1240 

1241 

1242 

1243 

1244 

1245 

1246 

1247 

1249 

2104 

1250 

2105 

1251 

2106 
2110 

1252 

1253 

1254 

1255 
1246 

1256 

1257 

1258 

1259 

1260 
1261 
2106 
1262 

1263 
2107 

1264 

1265 

1266 

1267 
2109 

1268 

1269 

1270 

1271 
1273 

1272 
1275 

1278 
1277 
2111 
1270 

1279 

1280 
2112 
1281 

2113 
1282 

2114 
1283 
2t15 
1286 
2116 

1287 

2117 

1288 

2118 

1289 
2119 

1290 


Ketene.... 

Lead, inorganic_ 

Limestone, total dust.. 


Lithium hydrkJe____ 

LP.G. (liquefied petroleum gas)- 

Magnesite, total dust_ 

Magnesium oxide fume* 

Malathlon*__ 

Maleic anhydride_ 

Manganese dust and < 
Manganese, fume. 


463-61-4 

7439-92-1 

1317-65-3 

58-89-9 

7580-67-6 

68476-85-7 

546-93-0 


Manganese cydopentadienyl tncarbonyt. 

Manganese letroxido_ 

Marble, total dust.. 


Mercury (aryf arxi irKxganic i 

Mercury (Vapor)..... 

Mercury, (organo) alkyl compounds. 
Mesityl oxide.. 


Methacryftc add_ 

Methomyl (lannate).. 

Methoxychlof*_ 

4-Me(hoKypheno(_ 

Methyl acetate.* 


Methyl acetylene (propyne)_ 

Methyl acetyfene/propadiene mixture. 

Methyl acrylate___ 

Methyl acrytonftrile.. 


Methylal (dknethoxymelhane).* 

Methytamine..... 

Methyl alcohol_ 

Methyl bromide_ 

Meth^ chtoride.. 


Methyl chkxoform (l.l.l-trlchiofo-ethane).. 

Methyl 2-c)'anoacrylate___ 

Methyl demetoo.. 


Methyl ethyl ketone peroxide.. 

Methyl formate_ 

Methyl iodide. 


Methyl isoamyf ketone_ 

Methj4 isobutyf cartinol.... 

Methyl iaocyarate_ 

Methyl isopropyl ketone... 
Methyl mercaptan. 


Methyl methacrylate.... 

Methyl N-amyl ketone_ 

Methyl perathion...... 

Methyl sTicate_ 

Alpha-methyl styrene. 


Methylene bisphenyf isocyanate (MDI). 

Methylcydohexane_ 

Mothylcydohexanol......_ 

O-Methylcydohexanone.. 


Methyfcydopentadlenyl MN trlcartonyl_ 

4.4*.Methy!ene bis (2-chloro-anllioe) (MBOCA). 

Methylene bis (4-cyck>-hexy5eocyanate)_ 

Metribuzin.__ 

Mica_____ 

Mineral woof ffber.. 


Molybdenum (soluble compounds). 
Molybdenum (insoluble compounds 

Monocrotophos (azodrin)...._ 

Monomethyl anflkie. 

Monomethyf hydrazine. 

MorphoHne.... 

Naphtha (coal tar)_ 

Naphthalene_ 

Nickel (metal). 


Nickel (sdubfe compourxis)... 

Nicotine... 

Nitric add___ 


c oxide- - 

Nitroaniiine_ 

Nitrobenzene......_ 

P-NItrochlorobenzene . 

Nitroethano... 

Nitrogen dioxide. 


Nitrogen trifluoride. 
Nitroglycefin_ 


1309-46-4 

121-75-6 

106-31-6 

7439-96-5 

7439-96-5 

12079-65-1 

1317-35-7 

1317-65-3 

Vahea 

7439-97-6 

Variea 

141-79-7 

79-41-4 

16752-77-6 

72-43-5 

150-76-5 

79-20-9 

74-99-7 

None 

96-33-3 

126-90-7 

109- 67-6 
74-89-6 
67-66-1 
74-63-9 
74-67-3 
71-65-6 
137-05-3 
8022-00-2 
1336-23-4 

107- 31-3 
74-68-4 

110- 12-3 

108- 11-2 
624-63-9 
503-60-4 
74-93-1 
00-62-6 
110-43-0 
296-00-0 
661-64-6 
96-63-9 
101 - 68-8 
106-67-2 
25639-42-3 
583-60-6 
12108-13-3 
101-14-4 
5124-30-1 
21087-64-9 
12001-26-2 
None 

7439-98-7 

7439- 98-7 
6923-22-^ 
100-61-6 
60-34-4 
110-91-8 
8030-30^ 
91-20-3 

7440- 02-0 
Variea 

54- 11-5 
7897-37-2 
10102-43-9 
1004)1-6 
98-96-3 
100-00-5 
79-24-3 
10102-44-0 
7783-54-2 

55- 63-0 


Anakigy_ 

Syste^ toaddty.... 
Physical infititon.. 
Neuropathy. 


Sensory irritation. 
Noad_ 


Physical Irritation. 
Physical irritation.. 
Physicai irritation. 
Sensory irritation. 
Neuropathy 

Neuro^thy_ 

Neuropathy_ 

Neuro^thy_ 

Physical Miallon. 

Neuropathy_ 

Neuropathy_ 

Neuropathy. 
Sensory irritation. 
Ar^alogy. 


Biochemical/metabolic eltocta.. 

Physical irritation_ 

Analogy..... 

Noaal_ 

Neuropathy - -■ _ 

Analogy. 


Sensory Initalion. 

Neurop^y_ 

Anaiogy- 

Analogy- 

OcUar effects_ 

Neuropathy_ 

Narcosis_ 

Narcosis_ 


Sensory irritation. 

Anaiogy_ 

Analogy- 

Analogy_ 

Analogy- 

Anakxiv. 

Sensory irritation. 
Sensory Inritalion. 
Analogy. 


Sensory initation_ 

Sensory irritafion_ 

Sensory Inttaliori_ 

Analogy. 


Ocular effects_ 

Ser^sory initalion. 
Arwlogy. 

Analogy. 


Liver and kidney effects.. 

Sensory initalion_ 

Analogy. 


Systemic toxidly_ 

Respiratory effects_ 

Noael_ 

Respiratory effects- 

Respiratory effects.. 

Systemic looddty_ 

Physical initation. 
Analogy. 


Bfochemical/metabolic effects.. 

Systemic toxicity___ 

Analogy- 

Narcosis........ 


Ocular effects_ 

Systemic toxidty_ 

Respiratory effects.. 

Systemic toxicity_ 

Analogy. 


Biochemical/metaboiic effects.. 
Analogy. 


Biochemical/metaboiic effects.. 
Biochemical/metaboiic effects.. 

Liver and kidney effects.. 

Respiratory effects.. 


Liver end kidney effects.. 
Cardkivascuiar effects_ 


IV.Cli 

IVC.8 

IV.C.10 

IV.C.1 

IV.C3 

IV.C.9 

IV.C.10 

IV.C.10 

IV.C.10 

IV.C3 

IV.C1 

IV.C.1 

IV.C.1 

IV.C,1 

IV.C.10 

iv.ai 

IV.C.1 

IV.C.1 

rv.c.3 

IV.C.11 

IV.C.12 

IV.C.10 

IV.C.11 

rv.ao 

IV.C.1 

iv.aii 

fv.as 

iv.ai 

IV.C.11 

IV.C.11 

rv.c.5 

IV.C.1 

IV.CJ2 

fV.C2 

rv.c.3 

IV.C.11 

rv.c .11 

IV.CL11 

rv.an 

IV.C.11 

IV.C.3 

IV.C.3 

IV.C,11 

IV.C.3 

IV.C.3 

IV.C.3 

IV.C.11 

IV.C5 

IV.C.3 

IV.C.11 

iv.ai 1 

iv.a4 

IV.C.3 

iv.ai 1 

IV.C.8 

iv.a6 

rv.ao 

iv.ae 

fV.C.6 

iv.ae 

iv.aio 

iv.aii 

iv.ai 2 

rv.c.8 

iv.c.ii 

IV.C2 

IV.C5 

IV.C.8 

iv.ae 

IV.C.8 

IV.C.II 

fv.ai 2 
iv.ai 1 
iv.ai 2 
iv.ai 2 

iv.a4 

IV.C.8 

iv.a4 

IV.C.7 























































































































































































































































































































V. 

2120 

2121 

1291 

1292 

1293 

1295 

1296 

1297 

1296 

1299 

1300 

1301 

1302 

1303 

2122 

1294 

1304 

2123 

2124 

1305 

1306 

1307 

1308 

2125 

1309 

1310 

1312 

2126 

1313 

2128 

1314 

2127 

1315 

1316 

1317 

1318 

1319 

2129 

1320 

1321 

1322 

2130 

1323 

2131 

1324 

1325 

1326 

1327 

1328 

1329 

1330 

2132 

1331 

1332 

2133 

1333 

1334 

2134 

1335 

1336 

1337 

1338 

1339 

1340 

1341 

1342 

1343 

2135 

1344 

2136 

2137 

2138 

1346 

1347 

1348 

1349 

1350 
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Table I.G.—Index to Preamble Discussion of Individual Substances—C ontinued 


Sobstance name 


CASNa 


Nitromethane — 

144itropropane- 

2 -Nitroprapane- 

Nitrotolueoe (all isomera). 


75-52-5 

108-03-2 

79-46-9 

99-08-1; 

99-99-0; 


Analogy 

Noael^ 

Cancer.. 

Analogy 


Primary basis for limits 


Nonane---- 

Octachloronaphthalene—-- 

Octane- 

Oil mist (mlneraO- 

Osmium tetroxWe..- 

OxaHc add------- 

Oxygen difluonde ---— 

Ozone.. 

Paraffin wax fume... . 

Paraquat respirable dust...- 

Parathion —--- 

Particulates not othen^ regulated- 


88-72-2 

111-84-2 

2234-13-1 

111-65-9 

8012-95-1 

20816-12-0 

144-62-7 

7783-41-7 

10028-15-8 

8002-74-2 

4685-14-7 

56-38-2 

None 


Pentaborane......--- 

Pentachloronaphthalene- 

PerTtachloropherx)!- 

Pentaerythritol. total dust--- 

Pentane....—........-.—.. 

2'pentanone (methyl propyl ketone)... 

Perchloroethytene--- 

Perchloromethyl mercaptan...—---- 

Perchloryl fluoride_.....-—.— 

PorHte------ 

Petroleum distillates (naphtha)-- 

Pherrol----- 

Phenothiazine...... 

P-phenylene diamine-----—.. 

Phenyl ether (vapor)....- 

Phenyl ether-biphenyl mixture--- 

Phenyl glycidyl ether--—..—...--- 

Phenyl merca^n___....................- 

Phenylhydrazme----....—...... 

Phenylphosphine......__................ 

Phorate (thimet)........ 

Phosgene.....^........ 

Phosdrin (rT>evlnph 08 )___...___ 

Phosphoric add_____...___ 

Phosphorus (yellow)------ 

Phosphorus oxychloride_____ 

Phosphorus pentachloride_..........___..... 

Phosphorus pentasulfide..... 

Phosphorus trichloride______ 

Phthahc arihydride.... 

M-phthalodinitrile............................ 

Pidoram (tordom)________ 

Picric add_____ 

Piperazine drtiydrochloride_ 

Pindor>e......... 

Plaster of parts, total dust___... 

Platinum, metal.................... 

Ratinum (soluble salts)___ 

PofUarid cement........._.............._ 

Potassium hydroxide............_ 

Propargyl alcohol____ 

Propionic add.... 

Propoxur (baygon)_____ 

N-propyl acetate_______ 

Propyl aicohoi.^ ........ 

N-propyl nitrate—_______ 

Propyier>e dichloride........ 

1,2-propyiene glyool dMtrate.... 

Propyiei>e glycol nxinomethyl ether... 

Propyierreimi^.... 

Propylene oxide...... 

Pyrethrum.... 

Pyridine........ 

OuirK>r>e (P-bertzoquinone)______ 

Resordrtol..... 

Rhodium (rT>etal. fume 8 insoluble compounds)__ 

Rhodium (soluble salts)_____ 

Rormel...... 

Rosin core solder pyrolysis product (as hcho)_ 


19624-22-7 

1321-64-8 

87-86-5 

115-77-5 

109-66-0 

107-87-9 

127-18-4 

594-42-3 

7616-94-6 

93763-70-3 

None 

106-95-2 

92-64-2 

106- 50-3 
101-64-8 
None 
122-60-1 
1OB-96-5 
100-63-0 
638-21-1 
296-02-2 

75- 44-5 
7786-34-7 
7803-51-2 
7664-38-2 
7723-14-0 
10025-87-3 
10026-13-8 
1314-80-3 
7719-12-2 
05-44-9 

626- 17-5 
1916-02-1 
86-89-1 
142-64-3 
83-26-1 
7776-18-9 
7440-06-4 
7440-06-4 
65997-15-1 
1310-58-3 

74- 98-6 

107- 19-7 
79-09-4 
114-26-1 

109- 60-4 
71-23-8 

627- 13-4 

76- 87-5 
6423-43-4 

107- 98-2 

75- 55-8 
75-56-9 
8003-34-7 

110 - 66-1 
106-51-4 

108- 46-3 
7446-16-6 
Varies 
299-64-3 
Nor>e 


Analogy... 

Liver kidney effects----—....... 

Noael_...._...--- 

Ser^sory irritation...-------- 

Ar«Iogy-- 

Respiratory effects........--- 

Respiratofy effects-.......- 

Sensory irritation...........__—.... 

Respiratory effects---- 

Biochemical/metabolic effects.—.. 

Physical irritation ....... 

Neuropathy_ — 

Liver and kidney effects------ 

Cardiovascular effects...-.. 

Physical irritation....... 

Narcosis..... 

Narcosis........-----. 

Systemic toxicity.... 

Analogy- — 

Physical irritation.........____ 

Noael —---- 

Systemic toxidty—------ 

Sensitization effects... — 

Sensitization effects.... 

Sensory irritation--- 

Sensory irritation----- 

Sensitization effects------- 

Neuropathy......... 

Systemic toxicity.... 

Systemic toxidty--- 

Biochemical/metabolic effects.. 

Sensory Irritation.... 

Analogy--—---—---— 

Systemic toxidty---............-... 

Sensory irritation - - 

Systemic toxicity......... 

Analogy.......------— 

Sensory irritation------ 

Analogy------ 

Sensory irritation-------- 

Analogy.----- 

Noael----- 

Physical irritation-------- 

Ser^sitization effects—------ 

Systemic toxidty..--— 

Analogy....... 

Physical Irritation----- 

Noael...... 

Serwtization effects--...-........... 

Physical irritation____—.......... 

Sensory irritation...... 

Systemic toxidty...... 

Analogy.........— 

Analogy...—-- 

Biochemical/metabolic effects..—.............. 

Analogy.... 

Systemic toxidty.... 

Lhrer arxl kidney effects..._................. 

Neuropathy........ 

Sensory irritation ---- 

Analogy......—--- 

Systemic toxidty....... 

Systerr>ic toxidty......... 

Ocular effects---- 

Sensitization effects_..........- 

Sensitization effects......... 

Biochemical/metsbolic effects.... 

Sensory irritatx)n ................ 
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Table I.G.— Index to Preamble Discussion of Individual Substances— Continued 


KS No. 


2139 
1351 

2140 

2141 
1362 

1353 

1354 

1355 

2142 
1366 

1357 

1358 

1359 

1360 

1361 

1362 

1363 
1363A 

1364 

1365 

1366 

1367 

1368 

1369 

2144 

1371 

2145 

1372 

1373 

1374 
1376 

2146 

2147 

1376 

1377 

1378 

1379 

1380 

2148 

1381 

1382 

2149 
2160 

2151 

1383 

2152 

1384 

2153 

2154 
1386 

2155 

1386 

1387 

1388 

2156 
2167 

1389 

2158 

2159 

1391 

1392 

1393 

2160 
2161 

1394 

1395 

1396 

1397 

1398 

1399 

1400 

1401 

1402 

1403 

1404 

1405 
2162 

1406 
2163 


Substance name 

CAS No. 

Primary bests for fimits 

RofennnA (nrantnArrifll) 

83>79-4 

NoaaI___ _ 

RmiQo tntAi .. . 

None 

PttyaicAl irritAtInn.... .. 

5;nlAnkim _ _ _ 

7782-49-2 

Systemic tn*Wfy 

Selenkim hmcaflunhde.. 

7783-7^1 

Analogy_ . . . _ 

SiHca, amorphous, diatomaceoua earth.. 

61790-53-2 

Respiratory effecfa..... 

SitifM, mmnfphous, praripitirted iind qaI. 

None 

RAApirAtnry nffecfa.... 

S4lca, crystaiiine.^^trjh«irtA.. 

14464-46-1 

Respiratory effecfa .. ___ 

Silica, crystaittne ciuartx, respirabla .... 

14809-60-7 

Raapiratory aMAcfa _ 

Silica, CiySlatiiOft ... 

14606-60-7 

Respiratory effect* ... 

Silica, crystalline trktymtte 

16468-32-3 

RAfi^Atnry aHA da . 

Silica, crys*anine tnpoti (as quart? 

1317-96-a 

RAapkatory effecfs - -.-.- _ 

RiUnA, fiifiAd ... .. . .... . 

60676-86-0 

Respiratory offenf* 

SiMcnn__ __ 

7440-21-3 

PhyaJcal IrritAtkvt_ ____ 

Silicon cflfbldA_ __ _ __ 

409-21-2 

PbyidCAl irrilAtlon... . 

Silicon tAtTAhyririrln ___ _ 

7603-62-5 

Analogy_.. 

Silver, metal and soHjble compounds__—. 

7440-22-4 

SyAtAfnir. toxirify 

SoApfitrviA, totAl r^^if 

None 

R«H^^tnry efifCtS 

SoapstonA, respIrahlA rlmtl .. .. __ 

None 

Respiratory effeda 

Sodium azidA (m HN3). NaNTI) 

26628-22-8 

CartSowAaciilAr affAda 

Sodium hiAijifitA..... 

7631-90-5 

5tAnaory irntatinn_ 

5Wlium SuomecAtAtA _ 

62-74-8 

SyatAfnir toxicity 

Sodium hydroxide.. .. 

1310-73-2 

Sanaory IrritAtion_ _ 

f^odium mAtAhbiiilfctA . .. 

7681-57-4 

SanAory IrritAtion 

.StArrn^ tot^l dVft.. ___ _ 

9005-25-8 

Phyak'^ IrritAtion . 

SlihinA^ . 

7603-52-3 

Arualogy 

Stoddard aotvent.. .. . . 

8052-41-3 

MarcoAiA . ..... .. 

StrychnkiA.. ......... 

57-24-9 

Systemic toxicity...... . 

StyraoA (phAoyiAfhylAnA)_ ____ 

100-42-6 

NarcoaiA .... ... 

Subtilisirtfi (proteolytic enzymAA) ... .... 

1395-21-7 

SanAitizAtlon AMAda . _ 

5^icrosA, Intel dust.. .. 

57-50-1 

Phyaical IrritAtion 

Siilfiir dlpdde __ _ _ . 

7446-09-S 

RMpiratory afCadA 

Sulfur hexafluoride... . 

2551-62-4 

NoaaI 

Suffuric acid.. ... , 

7664-93-9 

Sensory jrrtf^dine. 

Sulfur mnwochinfide 

10025-67-9 

SanAory IrritAtion 

Sulfur pentafluoride__ 

5714-22-7 

Sensory Irritation .., ,.r____ -. 

Sulfur tetraagonda .. 

7783-60-0 

2699-79-9 

Rngpiratory 

Suifuryt lluodde.. . .. 

Aru»iogy 

Sulprofo*_ 

35400-43-2 

RIochAmicAl/mAtaholic affACtf,... 

2,4^T ... 

03-76-5 

PhymirAi irritAtion . . 

Talc (containing no ashAKtoA) . .. . _ 

14807-96-6 

Raiyiratnry effecta .. 

Tantalum .... .... 

7440-25-7 

NoaaI _ 

TEDP (auMotep) .. 

3689-24-5 

Analoow _ 

Tellurium_ _ ___ 

13494-80-9 

Sy<ftAmi<« tnxinity __ 

Tellurkjm hexafluoride. 

7783-80-4 

Artflogy .... 

Temephoa.. 


PtiyAirAl irrffAtlon ... 

TEPP . . . . 

107-49-3 

Anaionw 

Terphenyia.^.. 

26140-60-3 

RiorhAfnioAl/mntAholir ntfadA. . . 

1 f 1.2.2‘TetrAchloro.l 9.dHtiAvrMthArM 

76-12-0 

76-11-9 

Noeel ........L. . M ii i .1__ 

1.1.1,2-TetrachkxO’2,2'difluoroetharie___ 

NoaaI ... ._ .. 

1,1,2,2-Tetrachloroethane... . 

79-34-6 

Liver end Kidney effects..... .. 

Tetrachioronaphihalene.... 

1335-88-2 

1 iwAT Oivt kldruiy AffAdA ___ _ 

TAtrAAtKyi Iftfd ,.r 

73-00-2 

Systemic toxici^......, .. .... ... ■ . 

Tetrahyttofuran. 

109-99-9 

.OAOAOry Irritation - - 

Tetrarnethyl lA^d__ 

75-74-1 

SyatAfnlc toxidty __ _ 

Tetramethyi auccirwiftrilA.... ...., ,, 

3333-52-6 

Systemic toxicity.. .. . 

Tetranltromethane. , , , 

509-14-8 

SariAory IrritAtion .... . 

Tetraaodkjm pymphoaphAtA 

7722-68-5 

SATHfory irritation , ..... 

Tebyl... 

479-45-6 

SyftfAmin Inxidty ____ ___ 

TheIHum (aoluhlA cnmpoiinda)..... 

7440-28-0 

AmIoov . ,, . 

4.4'>Thk)blB IB-tert-hutyUrvcrAaol}.. 

96-69-5 

PtiyiUMi irrHfttinn .. .. 

Thioglyeofic acid.. 

68-11-1 

SAfOi^ry irdt^tion .. .. . 

Thionyf chloridA.. 

7719-09-7 

137-28-8 

4nak^gy ..n. 

TWram..,. 

-SystArnic tpylrlty .... .. 

Tin (metal and incrgAnic compound*) 

7440-31-5 

Vaiiea 

Syetamir tovirity ...... ... 

Tin (organic oompounda} . 

Change In sKln designation only , .- 

Tin oxide.., 

21651-19-4 

13463-67-7 

- .- - 

Titanium rioxidA...... . 

Physical . ..... . - 

ToluAnA.. 

106-68-3 

NorrosiA . .. ,, . 

Tokjer>a>2,4>dttaocyanAlA. 

584-84-9 

Sensitizstine effr^yts .. .-- 

0-ToKjldlna._... 

95-53-4 

r^AnCAT .... . ... 

P-TokildinA...... . 

106-49-0 


M-ToluidlnA 

10S-44-1 

126-73-8 

Biochemical ^metahoKc effects . . 

Tributyf phoaphAta.. , . , 

Anatodv . — - 

1.1.2-Trichloro.l ? 9.Trifliinm-AttkAnA 

76-13-1 

C^artflovasc^jlaf effects. ....- - - 

TrlchicroACAiic acid 

76-03-9 

120-82-1 

79-00-6 

Analonw . ... - — 

1 -2.4-T tichinmbAng AOA 

ClATM^rwy Irritation - - - - -. - 

1,1,2-TrichlnfOAthAnA .. 

Anaioov .. --,... 

TrichloroethytAnA. 

79-01-6 

Nsrcosn -- ....—. 

TdchforonaphthaJene . -. . 

1321-65-0 

Uver arKf Kidney effects -— 


Preamble 

section 


IV.C.9 

IV.C.10 

IV.C.8 

iv.aii 

IV.C.6 

IV.C.6 

IV.C.6 

IV.C.6 

IVC.6 

IV.C.6 

IV.C.6 

IV.C.6 

IV.C.10 

iv.aio 

IV.Cll 

IV.C8 

rv.c.6 

rv.c,6 

iv.a7 

rv.c.3 

IV.C.8 

IV.CS 

iv.ca 

IV.C10 

iv.aii 

IV.C.2 

IV.C.8 

IV.C.2 

IV.C.13 

IV.C.10 

IV.C.6 

IV.C.9 

IV.C3 

IV.C.3 

iv.aa 

iv.ce 

IV.Cll 

IV.C12 

rv.cio 

iv.ce 

IV.C.9 

IV.Cll 

IV.C8 

IV.Cll 

IV.C10 

IV.Cll 

IV.C12 

IV.C9 

IV.C.9 

IV.C4 

IV.C4 

IV.C8 

IV.C3 

IV.C.8 

IV.C.8 

IV.C3 

fV.C3 

IV.C8 

IV.Cll 

IVC.10 

IV.C3 

IV.C.11 

IV.C8 

IV.C.8 

IV.C18 

iv.ce 

IV.C10 

IV.C2 

IV.C.13 

IV.C14 

IV.C14 

IV.C12 

IV.Cll 

IV.C7 

IV.Cll 

IV.C3 

IV.Cll 

IV.C.2 

IV.C.4 
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Table I.G.—Index to Preamble Discussion of Individual Substances—C ontinued 


H.S. No. 


Substance name 


CAS No. 


Primary basta for Umits 


Preamble 

section 


1407 

1406 

2164 

1409 

1410 

1411 

1412 

1413 

1414 

1415 

2165 

1416 

1417 

2166 

1418 

1419 

1420 

1421 

1422 

1423 

1424 

1425 

2167 

1426 

1427 

1428 

1429 

2168 

1430 
1430a 
1430b 
1430c 

1431 

1432 

1433 
2169 

1434 

1435 

1436 

1437 

1438 

1439 


1 A3-Trichlofopfopano. 
Triethylamine- 


Tri 1 hx)fomonobrofiK>methar>e. 

TrimelHtic anhydride-- 

Trimethyl phoaphite-- 

Trimethyiamine., 


Trimethylbenzene -- 

2.4,6>Trinitrotoluene (TNT).. 
Tfiorlhocfeayl phosphate. 


Triphenyl amine.. 

Triphenyf phosphate.... 

Tungsten & compounds (insoluble).. 
Tungsten 8 compounds (soluble) . 
Turpentine.. 


Uranium (insoluble compounds)— 
Uranium (soluble compounds)........ 

N- Valeraldehyde.. . . — 

Vanadium (v^. dust)- 

Vanadium (v205. fume) —-- 

Vegetable oil mist- 

Vinyl acetate—---- 

Vinyl bromide___ 

Vinyl chloride. 


Vinyl cyclohexene doxide.. 
Vinyl toluefte. 


Vinytidene chloride.... 

VM ft P naphtha. 

Warfarin..... 


Welding fumes (total particulate). 
Wood dust, hard wood.. 

Wood dust soft wood —-- 

Wood dust western red cedar.. 
Xylene (O.M.P-ieomers).. 


96-16-4 

121-44-8 

75-63-8 

552-30-7 

121-45-9 

75- 50-3 
25551-13-7 
116-96-7 

76- 30-8 
6(}3-34-0 
115-66-6 
7440-33-7 
7440-33-7 
8006-64-2 
7440-^1-1 
7440-61-1 
110-62-3 
1314-62-1 
1314-62-1 
None 
106-05-4 
593-60-2 
75-01-4 
106-87-6 
25013-15-4 
75-35-4 
8032-32-4 
81-61-2 
None 
None 


M-xylene-alpha.alpha’-diamine.. 

Xyikfine....— 

Yttrium___ 

Zinc stearate—-- 


Zinc chloride fume_ 

ZiTK: chromates (CrVI).. 

Zinc oxide (fume)- 

ZiTK oxide, total dust.... 
Zirconium compourHte.. 


Norte 

1330-20-7 

1477-55-0 

1300-73-6 

7440-65-5 

557-05-1 

7646-85-7 

Varies 

1314-13-2 

1314-13-2 

Vanes 


Liver and Kidrtey effects... 

Serteory mitation... 

Noael... 


Respiratory effects.. 

Noaei... 

Analogy. 


Systemic toxicity- 

Biochemicai/melabolic effects— 
Oange in tMn designation only.. 
Noael.................— 


Noael.. 

Systemic toxidty... 
Systemic toxicfty... 
Sensory irritation., 


Noael - -----. 

1 k*or .. . 

Anotnnw . . ... --- 

itrifiition . ..^- 

SeofrOfy irritation . .. . .—— 

pnysiral ,,, ..... 

Sensoty Irritatiof' ■ i ....■■intn.-t . 

r!f)n/'Or .. ..-.rrr .......TT.r.r.ir - - 


,,,,,,..—_...... .. 

. .. ... 

irfit^linn ___ __ — 

l/wiritw ... . . . 

S^soiy irritation ............... 

Biochermcal/metabolic effects .... 

Systemic toxidty ----——— 


Respiratory effects... 
Respiratory effects... 
Respiratory effects... 
Ser^sory irritalion — 
Analogy. 

Analogy. 


Respiratory effects.. 
Physical irritation — 
Sensory irritation — 
(dancer- 


Systemic toxicity.. 


Systemic toxidty.... 


IV.C.4 

rv.C3 

rv.c.9 

rv.c.6 

IV.C.9 * 

fV.C,11 

IV.C.8 

IV.C.12 

IV.C16 

IV.C.9 

IV.C.9 

IV.C.8 

IV.C.8 

IV.C.3 

IV.C.9 

IV.C.4 

iv.aii 

rv.c.3 

IV.C.3 

tv.c .10 

IV C3 

IV.C.14 

IV.C.14 

rv.c.i4 

IV.C.3 

iv.aa 

iv.aa 

IV.C.12 

IV.C8 

IV.C.6 

IV.C6 

IV.C.6 

IV.C.3 

iv.aii 

IV.C-11 

rv.c.6 

IV.C.10 

IV.C.3 

IV.C14 

IV.C.8 

iv.aio 

IV.C.8 


H. Mixture Formula 

The current OSHA PELs for general 
industry, construction, and maritime are 
covered by a mixture or computation 
formula. It is located at 29 CFR 
1910.1000(d) for general industry. In 
construction it is incorporated by cross 
reference to the 1970 ACGIH TLVs. 
Maritime includes the mixture formula 
by cross reference either to § 1910.1(X» 
or to the 1970 ACGIH TLVs. 

The purpose of the mixture formula is 
to protect the health of workers exposed 
to two or more toxic substances. If a 
worker is exposed to two or more toxic 
substances which affect the same organ 
or cause the same disease or materi^ 
health impairment being exposed at the 
maximum permissible exposure limit for 
each substance will often not protect the 
worker from material health impairment. 

Consequently, In these circumstances 
the mixture formula keeps exposure 
below the maximum for each of the 
several substances the workers are 
exposed to. For example, if a worker is 
exposed to 50% of the PEL for a 


substance that causes cardiovascular 
disease, then that worker can be 
exposed to no more than 50% of the PEL 
of a second substance which causes 
cardiovascular disease. The mixture 
formula is only applied by OSHA when 
the substances affect the same organ, or 
cause the same disease or material 
health impairment 
OSHA has requested that the White 
House *5 Federal Coordination Council 
for Science, Engineering and Technology 
(FCCSET) give advice on the use of the 
mixture formula. The Council will hold a 
conference in December on the issue. 
Both EPA and FDA are interested in this 
issue and will participate. Depending on 
the Council’s advice. OSHA may open 
the mixture formula for reconsideration 
in the first update of the PELs for all 
industry sectors. It would be premature 
to consider this issue before receiving 
the Council's advice and inefficient to 
consider it for one industry sector at a 
time since the biology, of course, is the 
same for all workers. 


OSHA is proposing to include the 
mixture formula for agriculture because 
of the health reasons stated above, its 
long acceptance in occupational health 
practice, and for consistency among the 
sectors. OSHA is not opening the issue 
of the mixture formula for construction 
and maritime since it already applies 
and would be premature prior to the 
Council's recommendations. 

11. Pertinent Legal Authority 

The publication of this standard is 
authorized by sections 6 and 8 of the 
Occupational Safety and Health Act of 
1970 (the Act). 29 U.S.C 055 and 657. 
Section 6(b)(5) governs the issuance of 
occupational safety and health 
standards dealing with toxic materials 
or harmful physical agents. 

It states: 

The Secretary in promulgating standards 
dealing with toxic materials or harmful 
physical agents under this subsection shall 
set the standard which roost adequately 
assures, to the extent feasible, on the basis of 
the best available evidence, that no employee 
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will suffer material impairment of health or 
functional capacity even if such employee 
has regular exposure to the hazard dealt with 
by such standard for the period of his 
working life. Development of standards under 
this subsection shall be based upon research, 
demonstrations, experiments, and such other 
information as may be appropriate. In 
addition to the attainment of the highest 
degree of health and safety protection for the 
employee, other considerations shall be the 
latest available scientific data in the field, the 
feasibility of standards, and experience 
gained under this and other health and safety 
laws. Whenever practicable, the standard 
promulgated shall be expressed in terms of 
objective criteria and of the performance 
desired. 

Section 3(8) defines an occupational 
safety and health standard as **a 
standard which requires conditions, or 
the adoption or use of one or more 
practice, means, methods, operations, or 
processes, reasonably necessary or 
appropriate to provide safe or healthful 
employment and places of employment** 

The Supreme Court has held under the 
Act that the Secretary, before issuing 
any new standard, must determine that 
it is reasonably necessary and 
appropriate to remedy a significant risk 
of matericd health impairment. Industrial 
Union Department v. American 
Petroleum Institute, (lUD v. API), 488 
U.S. 607 (1980). The Court stated that 
“before he can promulgate any 
permanent health or s^ety standard, the 
Secretary is required to make a 
threshold findi^ that a place of 
employment is unsafe in the sense that 
significant risks are present and can be 
eliminated or lessened by a change in 
practices** (448 U.S. at 642). The Court 
also stated “that the Act does limit the 
Secretary’s power to require the 
elimination of significant risk” (488 U.S. 
644, n. 49). 

The Court indicated, however that the 
significant risk determination is “not a 
mathematical straitjacket,** and that 
“OSHA is not required to support its 
finding that a significant risk exists with 
anything approaching scientific 
certainty.** The Court ruled that “a 
reviewing court (is) to give OSHA some 
leeway where its findings must be made 
on the frontiers of scientific knowledge 
[and that] • * * the Agency is free to 
use conservative assumptions in 
interpreting the data with respect to 
carcinogens, risking error on the side of 
over protection rather than under 
protection** (448 U.S. at 655, 655). 

The Court also stated that “while the 
Agency must support its finding that a 
certain level of risk exists with 
substantial evidence, we recognize that 
its determination that a particular level 
of risk is 'significant* will be based 


largely on policy consideration.** (488 
U.S. at 655, n. 62). 

After OSHA determines that a 
significant risk exists and that such risk 
can be reduced or eliminated by the 
proposed standard, it must set a 
standard which is technologically and 
economically feasible. In American 
Textile Manufacturers Institute v. 
Donovan, 542 U.S. 490, 531, n. 32 (1981) 
the Supreme Court held that “cost- 
benefit analysis is not required by statue 
because feasibility analysis is.*' *rhe aim 
is to set the lowest feasible level 
necessary to eliminate significant risk. 

Congress intended the OSH Act to be 
very broad in coverage. Section (2)(b) of 
the act states: 

“The Congress declares it to be its purpose 
and policy * * • to assure so far as possible 
every working man and woman in the nation 
safe and healthful working conditions • • 

Clearly this indicates that OSHA 
should cover working men and women 
in all sections of the economy—general 
industry, construction, maritime and 
agriculture, and Indeed OSHA has set 
standards for all those sectors. 

When OSHA proposed and issued its 
updated exposure limits for general 
industry it stated that it woidd expand 
the new limits to cover the construction, 
maritime and agriculture sectors. See 53 
FR 20979; June 7,1988 and 54 FR 2383; 
January 19.1989. The reason that OSHA 
did not propose to immediately cover 
those sectors was the time it would take 
to consult with those sectors and to 
perform feasibility analyses for these 
sectors. 

Shortly after the completion of the 
updated PEL*s for general industry 
OSHA commenced those activities. It 
consulted with the Construction 
Advisory Committee (CACOSH) and the 
Shipyard Advisory Committee. It held a 
series of meetings with the agricriltural 
community. Also feasibility analyses 
were commenced for these sectors. 

These activities are discussed above 
and in the feasibility section of the 
preamble and the consultations and 
information have been taken into 
account in this proposal. 

Construction 

Federal regulation of construction 
activities was covered prior to OSHA by 
the Construction Safety Act (Pub. L. 91- 
54, August 23,1969. 33 U.S.C. 941). That 
Act gives the Secretary of Labor 
authority to issue and enforce regulation 
to protect the health and safety of 
employees who worked for contractors 
performing construction work for the 
U.S. government It also provided for the 
creation of an advisory committee on 
such regulations. 


The Department of Labor issued 
regulations under the Construction 
Safety Act on April 17.1971 at 36 FR 
7340. Those regulations Included at 29 
CFR 1518.55 requirements that the 
workers of construction contractors for 
the U.S. government not be exposed 
over the Threshold Limit Values for 1970 
of the ACGIH. That requirement became 
an occupational safety and health 
standard for all construction workers 
under the OSH Act pursuant to Section 
4(b)(2) on April 28,1971. It was later 
recodified at 29 CFR 1926.55 on June 24. 
1974 at 39 FR 22801. The large majority 
of exposure limits applicable to 
construction employers are the 1970 
TLV’s. 

Many of the single substance 
standards which OSHA has issued have 
been made applicable to the 
construction industry. See 29 CFR 
1910.19 and the individual standards. 

0SHA*8 procedural rules for issuing 
standards under the OSH Act state that 
OSHA shall consult with the 
Construction Advisory Committee. See 
29 CFR 1911.10. OSHA has done so in 
this case and the Committee has 
advised OSHA to proceed. See the 
discussion above under History and 
need for the Standard in Construction. 

Maritime 

The Department of Labor has had 
some authority for many years for the 
maritime industry under the Longshore 
and Harbor Workers Compensation Act 
(33 U.S.C. 901 etseq,). Specific authority 
was granted prior to the OSH Act under 
Public Law 89-742, August 22.1958, 33 
U.S.C. 941 for the Secretary of Labor to 
issue regulations to protect the health 
and safety of longshoremen, marine 
terminal workers, ship repairers, 
shipbuilders and ship breakers (See also 
33 U.S.C. 902). Pursuant to section 
4(b)(2) of the OSH Act, standards Issued 
pursuant to 33 U.S.C. 941 became OSH 
standards on May 29.1971 at 36 FR 
10466. 

At that time the Shipyard standards 
were in three parts of 29 CFR, part 1915 
for ship repairing, part 1916 for 
shipbuilding and part 1917 for 
shipbreaking. These were recodified 
with the same basic organization on 
October 19.1977 at 37 FR 22458. 

On April 20.1982 at 47 FR 16984, parts 
1915,1916 and 1917 were consolidated 
into a new part 1915, Shipyards, 
covexing sfaipbTiilding. ship repairing and 
shipbreaking. As a consequence of their 
history, the permissible exposure limits 
applicable to the new part 1915, 
Shipyards are complex. The 
shipbreaking and ship repairing 
subsectors and the use of toxic solvents 
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and removers in the shipbuilding and 
ship repair subsectors are covered by 
the 1970 TLV’s of the ACGIH. See 
§5 1915.5.1915.11.1915.12.1915.32 and 
1915.33. For shipbuilding operations not 
involving toxic solvents and removers, 
the 1971 OSHA PEL’S apply. No specific 
exposure limits are specified for 
shipbuilding outside those 2 
circumstances. When no standard is 
specified for a subsector, and there is a 
standard for general industry, then the 
general industry standard applies to the 
subsector—See 29 CFR 19ia5(c). The 
OSHA general industry standards for air 
contaminants are the Z Tables in 29 CFR 
1910.1000. OSHA did not make the 
updated (1989) PELs applicable to 
maritime awaiting the completion of this 
rulemaking. See 29 CFR 
1910.1000(n{3)(ii). In addition a number 
of OSHA single substance standards 
(3§ 1910.1001-1048) are applicable to the 
maritime sectors, ^e the individual 
standards and 29 CFR 1910.19. 

Clearly it is confusing both to the 
shipyard industry, its employees and for 
OSHA enforcement for slightly different 
standards to apply to different 
operations in the same work place. The 

1970 TLV’s and the 1968 PEL’S do differ 
for some substances though usually not 
by significant amounts. Consequently 
for shipyards, OSHA feels the existence 
of different standards for different 
subsectors should be eliminated as soon 
as possible. Accordingly OSHA is 
proposing that the new PELs take effect 
for all of shipyards, as soon as the 
effective dale of the standard, to be 
achieved by any reasonable means of 
compliance. The preference for 
engineering controls in the transition 
period will apply to the 1970 TLV’s for 
all subsectors of shipyards. 

Pursuant to the Longshoremen and 
Harbor Worker Compensation Acts 1958 
amendments (33 U.S.C. 941), OSH\ in 
1960 issued regulations protecting 
longshore employees (25 FR 1569). These 
regulations also covered marine 
terminals employees. They were 
adopted as OSHA standards on May 29. 

1971 at 36 FR 10466. They were 
recodified as 29 CFR part 1918 on May 
19,1977 at 37 FR 2253a 

On July 5.1983 (48 FR 30886), OSHA 
issued a final stcuidard specifically 
covering marine terminals separately 
from longshoring. The Marine Terminals 
Standard was designated 29 CFR part 
1917. (It should be recalled that the 
earlier part 1917 covering shipbreaking 
had been recodified as part of part 
1915—Shipyards.) The Marine Terminal 
Standard basically provides that 
employees not be exposed to air 
contaminants over the limit set in the 


1971 Z tables of CFR 1910.100a See 
§5 1917.2(p), 1917JJ2. 23, 25. 

Longshoring operations continue to be 
regulated by 29 CFR part 1918. OSHA 
has consistently interpreted that the air 
contaminant exposure limits set forth in 
1910.1000 are applicable pursuant to 
§ 1910.5(c) to longshoring because no 
quantitative exposure limits are set forth 
for most air contaminants. Section 
1918.93 only sets forth specific numerical 
limits for carbon monoxide. It is OSHA's 
intention to clarify in this rulemaking 
that all the air contaminant exposure 
limits in the 1971 Z Tables in § 1910.1000 
are applicable and will remain 
applicable to longshoring during the 
transition period. Any comments to the 
contrary should be submitted in this 
rulemaldng. 

Agriculture 

OSHA issued its first standards for 
agriculture May 29,1971 (36 FR 10466, 
10699) pursuant to section 6(a) of the 
OSH AcL The specific requirements 
were specified in 29 CFR 1910.287. 

That section stated: 

3 1919267 Agricultural operations 

(a) (1) The standards referenced in the 
remaining subparagraphs of this 
paragraph apply to the indicated 
operations, whether or not they include 
as a part of, agricultural operations. 

(2) Sanitation in temporary labor camps— 

3 1910.142, 

(3) Storage and handling of anhydrous 
ammonia— 3 1919111 (a) and (b). 

(4) Pulpwood logging— 3 1910.226. 

(5) Slow-moving vehicles—3 1910.145. 

(b) Except to the extent specified in 
paragraph (a) of this section, the 
standards contained in subparts B 
through S of this part do not apply to 
agricultural operations. 

(c) The development of standards having 
more general application to agricultural 
operations will the subiect of study 
under section 6 of the Act. 

OSHA issued a standard to protect 
farm workers from pesticides by 
specifying field reentry times, protective 
equipment and sanitation codified at 
§ 1910.267a (1974). That standard was 
yacated by the Court of Appeals on the 
basis that pursuant to section 4(b)(1) of 
the OSH Act, OSHA was preempted 
from regulating pesticides regulated by 
EPA under FIFRA where EPA exercised 
statutory authority to prescribe or 
enforce standards or regulations 
enforcing occupational safety or health. 

In 1975 OSHA recodified the 
agriculture standard as a new 29 CFR 
part 1928. (40 FR 10254, April 25, 1979). 
OSHA issued various standards 
applicable to the agriculture sector but 
because of 3 1910.267(b) as amended, 
the exposure limits in what came to be 
§ 1910.1000 Tables Z-l, Z-2 and Z-3 


never became applicable to agriculture. 
When OSHA issued substance specific 
standards it also did not make them 
applicable to agriculture. Consequently 
none of OSHA's exposure limits are 
currently applicable to agriculture. 

On September 30,1976 (Pub. L 94-439. 
90 Stat. 1418) Congress included a rider 
on the Department of Labor 
appropriations act for fiscal 1977 stating 
that OSHA should not expend any funds 
to issue or enforce any standard 
applicable to any person engaged in a 
farming operation employing 10 or fewer 
employees. 

T^at rider has been reenacted each 
year subsequently. The rider for fiscal 
1991 (Pub. L 101-517,104 Stat. 2194) 
states 

That none of the funds appropriated under 
this paragraph shall be obligated or expended 
to prescribe, issue, administer, or enforce any 
standard, rule, regulation, or order under the 
Occupational Safety and Health Act of 1970 
which is applicable to any person who is 
engaged in a farming operation which does 
not maintain a temporary labor camp and 
employs ten or fewer employees; 

Accordingly OSHA is only proposing 
to apply the Air Contaminants standard 
to farming operations which maintain a 
temporary labor camp or which employ 
more than 10 employees. For this 
exemption to apply there can not be 
more than 10 employees on any day in 
the year. In addition, employees who 
technically work for a labor only 
subcontractor but work under the 
direction of the farm operation are 
considered employees of the farm for 
purposes of determining whether it has 
more than 10 employees. In practice this 
rider means that only quite large farms 
will be covered by this regulation. See 
the discussion under the History and 
Need Section. 

As discussed above pursuant to 
section 4(b)(1) of the OSH Act and the 
above cited cases, use of an EPA 
labelled pesticide on a farm as a 
pesticide pursuant to the label where 
that label includes employee protection 
provisions is not covered by the 
proposed air contaminant standard. 
Approximately 100 of the chemicals that 
OSHA is proposing in 29 CFR 1928.1000 
Table Z may fit that category. 

These EPAdabeled pesticides are still 
listed in Table Z and exposure limit 
will be applicable in circumstances 
when those substances are not used as 
pesticides pursuant to the FIFRA label. 
Examples of these situations include 
when the pesticide is used for a non 
pesticide use or for a pesticide use not 
authorized by the EPA label. It should 
be noted that a number of common 
chemicals with non pesticide uses are 
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also labelled pesticides. In addition a 
farmer may make and use a pesticide 
which he could have purchased already 
labelled. In these circumstances there is 
no requirement for EPA labelling, and 
OSHA would have jurisdiction. T^e 
agriculhu'al employee would then be 
covered by the OSHA PEL OSHA has 
come across situations like this and 
believes that it is Important not to allow 
loopholes to develop. In addition OSHA 
believes that publishing exposure limits 
for pesticides even when not 
enforceable provides useful information. 
Employer and employees may find the 
information useful to assist in protecting 
themselves from the pesticide's toxic 
effects. 

In addition it should be noted OSHA 
is applicable only to employment 
relationships. If the farmer is a sole 
proprietor the farmer and generally the 
farmer’s immediate family are not 
covered. 

OSHA has concluded that updating 
the Air Contaminant levels for 
construction, maritime and agriculture 
workers to reflect recent information is 
among the highest priorities for the 
Agency. This will reduce exposure limits 
for approximately 212 substances 
currently regulated and add exposure 
limits for approximately 164 substances 
which are currently unregulated for the 
construction and maritime sectors. 

These new limits and 220 others which 
currently protect other employees will 
protect agriculture employees. The 
health literature indicates this must be 
accomplished to improve worker health; 
it is one of Congress's current goals and 
will greatly increase occupational health 
protection for a very large number of 
workers. 

In order to accomplish this high 
priority task in a reasonable time in the 
light of limited administrative resources, 
it is necessary to narrow somewhat the 
issues to be faced by the Agency in this 
proceeding and to build on previous 
efforts of the agency. Consequently, it is 
necessary to delay other worthwhile 
goals and concurrent Congressional 
purposes. 

Tliis approach is consistent with the 
general principles of administrative law. 
An Agency may set priorities within the 
framework of its statutory authority. 
Secondly, an Agency may take 
substantial steps towards its statutory 
goals, without having to achieve them 
completely, when Agency resources are 
not sufficient to complete all aspects 
initially. 

Congress recognized that the 
Secretary could not address all 
occupational safety and health problems 
simultaneously. It therefore gave the 
Secretary discretion to set priorities in 


exercising the Secretary's rulemaking 
authority. As section 6(g) of the Act. 29 

U. S.C. 655(g). states: 

In determining the priority for establishing 
standards under this section, the Secretary 
shall give due regard to the urgency of the 
need for mandatory safety and health 
standards for particular industries, trades, 
crafts, occupations, businesses, workplaces 
or work environments. 

In proposing this addition to the Act. 
Senator )avits explained that its purpose 
was "to relieve the Secretary of Ae 
necessity for waiting to promulgate 
whatever standards he wishes to 
promulgate across the board but rather, 
allowing him to yield to more urgent 
demands before he tries to meet others." 
Leg. Hist 505. Thus, the Act has "built in 
flexibilities" that the Secretary may use, 
such as establishing "the priorities 
between the various occupations that 
may require standards." Rational 
Congress of Hispanic American Citizens 

V. Usery, 554 F. 2d 1196,1199 (D.C. Cir. 
1977): see also National Congress v. 
Marshall, 656 F. 2d 882 (D.C Cir. 1979). 
The flexibility expressed in the statute 
and legislative history is consistent with 
the well-established principle that an 
administrator may adopt a "rational. 

'one step at a time’ approach to 
rulemaking." National Roofing 
Contractors Ass*n v. Brennan, 495 F. 2d 
1294,1299 (7th Cir.), cert denied, 419 U.S. 
1105 (18^4) (OSHA roofing standard); cf.. 
Industrial Union Dept v. American 
Petroleum Institute, 488 U.S. 607, 663, 
(1980) (Burger, concurring) (OSHA can 
act in its legislative capacity "to focus 
on only one aspect of a larger problem"); 
United Steelworkers v. Auchter, 763 F. 

2d 728. 738 (3rd Cir. 1985) (Althou^ 
OSHA's decision to exclude workers in 
some industries from a standard 
requires explanation, "[election 6(g) 
clearly per^ts the Secretary set 
priorities for the use of the agency's 
resources and to promulgate standards 
sequentially."); lUD v. Hodgson, 499 F. 

2d 467, 480 n. 31 (D.C. Cir 1974) ("The 
[OSHA] statutory scheme is generally 
calculated to give the Secretary broad 
responsibility for determining when 
standards are required and what those 
standards should be."). 

OSHA has concluded that setting 
exposure limits for the large number of 
substances involved in this rulemaking 
for construction, maritime and 
agriculture employees has priority over 
exploring the need for accompanying 
medical surveillance, exposure 
monitoring and industrial hygiene 
provisions for a much smaller number of 
substances at this stage. Section 6(b)(7) 
of the Act, of course, indicates that 
"where appropriate" such provisions are 


to be included. Although regulating 
these provisions is a concurrent goal of 
Congress, so was lowering exposure for 
the many unregulated or inadequately 
regulated substances where scientific 
data indicate lower exposures are 
needed. However. OSHA has 
Inadequate resources to accomplish 
both goals at this time. Lowering 
exposures is a higher priority because it 
is more effective in reducing diseases 
and material impairments of health. 

OSHA has already addressed some of 
section 6(b)(7)’8 goals, as they relate to 
labels and warnings, in the generic 
Hazard Communication Standard. 29 
CFR 1910.1200. It is working on a 
standard to improve respirator use for 
all chemicals (47 FR 20803). It is 
considering generic regulation for 
exposure monitoring (53 FR 32591-32595) 
and medical surveillance (53 FR 32595- 
32598). OSHA does not have the 
resources to conclude this rulemaking in 
any reasonable time, and also consider 
these issues. 

OSHA does have legal authority not 
to address ancillary provisions in this 
rulemaking and determinations about 
the appropriateness of ancillary 
provisions have not been made. That is 
a rational use of its priority setting 
authority in the light of OSHA's limited 
resources. The language of section 
6(b)(7) is not an absolute requirement to 
include such provisions and this is an 
"appropriate" circumstance not to 
indude them. The actions already 
initiated by OSHA indicate it is facing 
the issue of ancillary provisions in a 
responsible and reasonable manner. 

OSHA, in the air contaminants 
rulemaking process, has rationally and 
efficiently used the priority process to 
maximize employee protection while 
meeting all legal requirements. OSHA 
proceeded first with general industry so 
as not to hold up the general industiy 
rulemaking while it was consulting with 
the construction, maritime and 
agriculture sectors and so it would have 
the resources to carefully study 
feasibility in the construction, maritime 
and agriculture sectors. 

In the general industry rulemaking 
OSHA carefully considered what would 
be the appropriate universe of 
substances to consider for change. (See 
53 FR 20966-87, 20977-79). Then OSHA 
proposed changing or requested 
comments on the appropriateness of 
changing the exposure limits for 428 
substances. After reviewing comments 
and analysis of the studies. OSHA 
concluded that changes were 
appropriate for 376 substances. 

OSHA believes that reconsidering the 
universe of substances to be considered 
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in this rulemaking would substantially 
delay issuing more protective limits for 
many substances for maritime, 
agriculture and construction workers. 
Similarly, proposing new limits for 
substances for which OSHA concluded 
new limits were not necessary or woidd 
involve excessively lengthy analysis in 
the general industry rulemaking, would 
also result in substantial delay in issuing 
more protective limits for many 
substances in construction, maritime 
and agriculture. In addition it would be 
a waste of OSHA*s resources to 
reconsider decisions it just recently 
made based on substantial evidence and 
public comment on these matters. 
Resources used for such reconsideration 
could not be utilized on other necessary 
improvements in worker health and 
safety. 

Accordingly, based on its priority 
setting authority. OSHA is proposing to 
change in this rulemaking only the 376 
substances for which it determined 
change was appropriate for general 
industry and is opening the record for 
maritime and construction only for those 
376 substances. In addition to proposing 
these 376 substances for agriculture. 
OSHA is proposing to adopt for 
agriculture the PEL*s for the 
approximately 220 substances which 
currently cover construction and 
maritime and which OSHA is not 
reopening for consideration in 
construction and maritime. These 
include the approximately 160 Z^table 
substances OSHA did not consider in 
the general industry rulemaking, 
approximately 10 single standard 
substances and the approximately 50 
substances, OSHA considered, but 
decided not to change for general 
industry. 

Lead is being covered in this 
rulemaking. The general industry lead 
standard of 50 ug/m^ plus ancillary 
provisions in 29 CFR 1910.1029 is 
applicable to the maritime industry but 
does not apply to construction. 

Currently all that is applicable is a 200 
ug/m* exposure limit. Several recent 
studies have indicated that cases of lead 
poisoning are occurring in construction 
workers. The Construction Advisory 
Committee recommended that OSHA 
lower the exposure limit for construction 
workers as soon as possible. OSHA 
agrees with the recommendation and is 
accordingly proposing the 50 ug/m^ limit 
for construction (and agriculture) 
through the PEL’S rulemaking as the 
most efficient way of setting a more 
protective exposure limit for lead in 
these sectors. 

OSHA has also commenced 
consideration of ancillary provisions for 


lead exposure in construction. However, 
this process will take longer because of 
issues like medical removal protection, 
which require extensive consideration 
because of the different characteristics 
of the construction industry. 

In the general industry rulemaking for 
air contaminants OSHA extensively 
considered the health effects of the 
substances regulated. The initial 
analysis was published in the proposal, 
extensive public comments were 
received, and OSHA analyzed more 
than 2000 studies and 1500 comments in 
reaching its final decisions as discussed 
in the final preamble. Those final 
conclusions are based on the science 
current through 1987. In consequence 
OSHA has a high degree of confidence 
in the underlying scientific merit of its 
final exposure limits. (In a very few 
cases OSHA did indicate that more 
extensive analysis would be 
appropriate.) 

The proposed exposure limits for 
agriculture, construction and maritime 
are based on the final levels and 
analysis for general industry. That 
information is both current and has been 
based on a recent notice and comment 
rulemaking. OSHA has incorporated 
into the analysis the ’’latest available 
scientific data in the field” (section 
6(b)(5)). OSHA has made an extensive 
search of the 1987 and later scientific 
literature which may not have been 
available in the general industry 
rulemaking and has incorporated the 
most recent studies into the health 
analyses for each substance. 

OSHA will issue final standards 
meeting legal requirements and good 
science. If the new studies or new 
comments demonstrate that the 
proposed limits are not legally or 
scientifically supportable OSHA will 
make appropriate changes. 

However OSHA’s intent is not to 
make adjustments in the proposed level 
in this rulemaking because on balance 
the new studies or comments may 
suggest but do not compel some minor 
adjustment in the limit. OSHA’s belief is 
that employees in all of the sectors it 
regulates should be equally well 
protected based on the health science 
information. (There may be some 
di^erences based on feasibility). 
Obviously people are biologically the 
same no matter what industry they may 
be employed. In addition a certain 
unfairness is created if employees in one 
sector are better protected than 
employees in another sector (absent 
compelling feasibility reasons). 

If OSHA made minor changes in the 
proposed exposure limit based on a 
slight tilting of the weight of the 


evidence, the result would be that 
workers in general industry would be 
covered by a different level than 
workers in construction, agriculture and 
maritime. Consequently consistency in 
approach and protection would be lost. 

In addition it would seriously waste 
OSHA’s scientific resources to fine tune 
levels for construction, agriculture and 
maritime in this rulemaking, and then 
have to reconsider that same fine tuning 
for general industry in a subsequent 
rulemaking. 

OSHA believes that adjustments to 
the new air contaminants levels are best 
done in the first PEL update, rather than 
in this rulemaking. OSHA intends to 
regularly update the Z Table levels 
based on new scientific data and to add 
new substances to the Z-Tables. In each 
such update OSHA intends that the 
additions and changes will apply to all 
sectors; general industry, construction, 
maritime and agriculture. OSHA has 
publicly announced its intention to carry 
out these periodic updates. See the 
Regulatory Agenda at 56 FR 17566 (April 
22.1991). This approach is biologically 
sound, fairer to workers and is a more 
efficient use of OSHA’s scientific 
resources. Consequently OSHA believes 
that this two prong approach, using this 
rulemaking to expand the new PEI/s to 
construction, maritime and agriculture, 
and the first update to be the principle 
rulemaking to change any of the new 
pel’s across the board, is a sensible and 
permissible use of OSHA priority setting 
authority. 

OSHA wishes to make it absolutely 
clear, that it is not reopeni^ exposure 
limits for general industry in this 
rulemaking. It will not consider, and will 
not consider as a part of the rulemaking 
record, comments or information 
intended to change the exposure limits 
for general industry. Any such 
comments will be considered requests 
under section 6(b)(1). that OSHA 
consider such substance for review in 
the first PEL update rulemaking. That 
rulemaking is likely to commence in 
1993. 

There are 3 substances only, which 
OSHA will be considering for general 
industry, as well as construction, 
maritime and agriculture. These are 
asphalt fumes, mineral wool and 
fiberglass (which includes refractory 
ceramic fibers or RCF’s). OSHA stated 
in the general industry final rule that it 
needed to further study these 
substances before reaching final 
conditions. (See 54 FR 2510, 2515, 2679). 
In this rulemaking. OSHA is reopening 
the rulemaking record for comment on 
all issues (health and feasibility) relating 
to these substances for general industry 
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and construction, maritime and 
agriculture. 

OSHA through this rulemaking is 
proposing that the exposure limits for all 
substances it regulates (basically] will 
apply to all workers in all sector within 
OSHA jurisdiction. Consequently 
exposure limits for some substances will 
apply to sectors where OSHA is not 
aware of exposure. OSHA is following 
this approach because it believes that it 
represents sound policy and meets 
OSHA legal requirements. 

OSHA has at various times carved out 
exemptions from its standards based on 
the belief that there were no exposures 
or only very low exposures. However in 
OSHA’s experience it often turns out 
that there are indeed exposures which 
OSHA is not aware of at the time, or 
indeed the exemption becomes a 
loophole where an employer attempts to 
oiganize its business operations so as to 
come within the exempt sector though 
there are significant exposures. 

For example the coke oven standard 
did not apply to the construction sector. 
So some employer's designated work on 
coke ovens, construction work, and 
hired construction contractors to 
perform it It was then argued that 
though these woricers had significant 
exposures, they were not covered 
because it was "construction work" they 
were doing. OSHA also exempted gas 
station attendants from the benzene 
standard because studies showed 
exposures were very low in relation to 
the PEL because of the low levels of 
benzene in gasoline. Subsequently oil 
companies greatly increased the level of 
benzene in gasoline and employee 
exposures are now much closer to the 
PEL It also was argued that the wording 
of the exemption covered mechanics, 
though the exposure patterns are 
different and could be higher. A wood 
preserver aigued to EPA that since it 
made the arsenical preservative it used, 
it was not covered by EPA labeling 
requirements, and to OSHA that since 
the chemical it used was an EPA 
regulated preservative, it was not 
covered by OSHA regulations. (As 
stated above. OSHA believes this 
argument without merit). 

OSHA believes that making it easier 
to create loopholes will tend to reduce 
worker protection. Secondly the few 
workers who might be exposed in 
sectors where OSHA is not aware of 
exposure are entitled to protection. They 
are at just as much health risk per unit 
of exposure as are workers in other 
sectors. 

In addition this policy does not create 
any unnecessary economic burdens. If 
there are no workers exposed, there will 


be no costs. If there are few workers 
exposed the costs will be low. 

In addition the time taken to analyze 
in depth whether or not there are 
exposures in a sector where there may 
be just a few, are-a waste of regulatory 
resources. That information adds 
nothing to worker protection or for that 
matter to economic efficiency. 

This approach meets OSHA legal 
requirements. A worker in a sector 
where there are few workers exposed 
(some of which OSHA may not know 
about) is at significant risk of material 
impairment of health, if over the 
exposure Limit to the same degree as the 
worker in a sector where many workers 
are exposed. The cost is going to be 
insignificant in relation to industry 
resources and none, if indeed there is no 
exposure. 

As previously noted OSHA is required 
under its statutory authority to "set the 
standard which most adequately 
assures, to the extent feasible, on the 
basis of the best available evidence, 
that no employee will suffer material 
impairment of health or functional 
capacity even if such employee has 
regular exposure to the hazard dealt 
with by such standard for the period of 
his working life" under the provisions of 
section 6(b)(5) of the OSH Act. 

"Material impairment" is therefore a 
term which needs to be considered 
when issuing standards. 

In this rulemaking, OSHA is 
considering establishing new or revised 
PELs for approximately 370 separate 
substances for construction and 
maritime and 600 for agriculture. The 
health effects for thesd^ substances cover 
a wide spectrum of severity including: 
life threatening effects; disabling effects; 
various diseases; irritation to different 
organs or tissues; and changes in organ 
functions indicative of future health 
decrements. 

The statutory requirements in sections 
3(8) and 6(b)(5) are quoted above. Other 
statutory criteria are set forth in section 
(2)(b] which states: 

The Congress declares it to be its purposes 
and policy, through the exercise of its powers 
to regulate cximmerce among the several 
States and with foreign nations and to 
provide for the general welfare, to assure so 
far as possible every working man and 
woman in the Nation safe and healthful 
working conditions and to preserve our 
human resources. 

One of the earlier Senate drafts of the 
OSHA bill did not include the word 
"materiar before the word 
"impairment" That word was added by 
an amendment of Senator Dominick. 

The Senator stated with respect to that 
amendment: 


What we were trying to do in the bill— 
unfortunately, we did not have the proper 
wording or the proper drafting—was to say 
that when we are dealing with toxic agents or 
physical agents, we ought to take such steps 
as are feasible and practical to provide an 
atmosphere within which a person's health or 
safety would not be affected. Unfortunately, 
we had language providing that anyone 
would be assured that no one would have a 
hazard, or at least we would require the 
Secretary to set standards so slating, and that 
in the HEW standard there would be a 
requirement to proceed on that basis so that 
no one would have any problem for the rest 
of his working life. It was an unrealistic 
standard. As modified, we would be 
approaching the problem by looking at the 
problem and setting a standard or criterion 
which would not result in harm (Legislative 
History p. 502). 

The D.C. Circuit Court considered the 
concept of material impairment and 
reviewed the Legislative History in the 
Lead Case. 

It stated: 

The essential question under section 6(b)(5) 
for this case is whether OSHA acted within 
the limits of this mandate to establish 
“materiar’ impairment of health when it set a 
standard designed to protect workers from 
the subclinical effects of lead. As a statutory 
matter, after examining precedent and 
legislative history, we hold that section 
6(b)(5) empowers OSHA to set a PEL that 
prevents the subclinical effects of lead that 
lie on a continuum shared with cover! lead 
disease. {UnitedSteelworkers v. Marshal!. 

647 F. 2d at 1246-49. See also the more 
extended discussion there). 

The legislative history and judicial 
analysis indicate that OSIiA is to take a 
balanced but protective approach. Some 
impairments are so slight a discomfort 
that they are not material and do not 
provide a basis for regulation. A 
complaint of minor discomfort, in and of 
itselL is not material impairment 
However, the OSH Act is designed to be 
protective of workers and is to protect 
against impairment with less impact 
than severe Impairment. 

These health effects are related to two 
different types of exposure: acute and 
chronic. Because of the difference 
between the health effects associated 
with these two types of exposure. OSHA 
must consider different types of PELs 
(TWA, STEL or ceiling) to protect 
against material impairment. 

OSHA asked for comment on the 
subject of “material impairment" in the 
general industry rulemaking, especially 
with regard to whether sensory irritation 
should be considered to be material 
impairment. There was a relatively 
limited amount of comment. The most 
complete response was provided by 
NIOSH (Ex. 8^7) which stated: 












Federal Register / Vol. 57, No. 114 / Friday. June 12. 1992 / Proposed Rules 


26039 


The recognition of sensory irritation as 
potentially being "material impairment of 
health" is consistent with the current 
scientific consensus related to health effects 
of environmental agents. 

Mucous membrane irritants can cause 
increased blink frequency and tearing: nasal 
discharge, congestion, and discomfort 
wheezing, chest tightness, and dyspnea. 

Work environments often require levels of 
physical and mental performance 
considerably greater than encountered in 
daily living. Even in the absence of any 
permanent impairment the symptoms listed 
can Interfere with job performance and 
safety. 

Mucous membrane irritation can result in 
inflammation, which may lead to Increase 
susceptibility to nonspecific irritants and 
infectious agents. For example, experimental 
ozone exposure in humans results in 
increased airway reactivity. Also, studies of 
exposiire to environmental tobacco smoke 
have shown irritative symptoms and 
evidence of increased frequency of 
respiratory tract illnesses in young children 
and decreased pulmonary function in adults 
• • • 

Mucous membrane irritation is associated 
with respiratory illnesses, depending on the 
composition of specific exposure and on the 
dose, duration, and fr^uency of exposure. 

No universally applicable conclusion can be 
drawn at this time regarding the association 
between irritative symptoms and permanent 
injury or dysfunctioiL Where certain 
individuals show no measurable impairment 
after an exposure, even when experiencing 
irritative symptoms, others may develop 
identifiable dysfunction. 

Aside from the effects of irritations, 
mucous membrane exposure may result in 
absorption of a substance, with resultant 
systemic toxicity. An inflamed mucous 
membrane may be an even more effective 
route of absorption, either for the irritant or 
for other substances. Furthermore, injury to 
bronchopulmonary membranes can impair 
removal of particulates from the respiratory 
system. 

Thus, according to NIOSH. sensory 
irritants interfere with job performance 
and safety, cause inflammation, may 
increase the victim's susceptibility to 
other irritants and infectious agents, 
lead to permanent injury or dysfunction, 
or permit greater absorption of 
hazardous substances. In sum. NIOSH 
and most other respondents, in the 
general industiy rulemaking agreed that 
sensory irritation caused by 
occupational exposure to the irritant 
substances included in this proposal 
constitutes a material impairment of 
health. 

Of course, irritation also covers a 
spectrum of effects, some serious and 
some trivial. Hence, a complaint of 
minor irritation would not in and of 
itself constitute material impairment. In 
addition, OSHA would weight irritation 
with physical manifestations more 
heavily than irritation with purely 


subjective responses. This does not 
mean that purely subjective responses 
would not constitute material 
impairment. That judgment would 
depend on the magnitude of the 
irritation. 

OSHA also believes that clinical, 
tissue or organ changes, or properly 
documented pain, chest tightness, 
migraine headache or similar reactions 
reflected in responses by persons, may 
also represent material impairment of 
health. Each of these are considered on 
a case>by-case basis in this Rulemaking. 
OSHA believes that its approach is 
consistent with the Act and 
Congressional intent regarding material 
impairment of health. 

All of the revised or new PELs in this 
proposal represent in OSHA's views 
situations involving material impairment 
of health. 

OSHA’s analyses regarding material 
impairment of health, as applied in this 
proposal, are provided in three separate 
ways. First, they are included in the 
introductory discussion for health 
effects. Second, the discussion of each 
of the substances contains health effect 
Information for all new or revised PELs. 
Third, this discussion provides 
examples, and general guidance 
regarding the OSHA decision process, 
and accounts for the severity spectrum 
of health effects, and the separate cases 
involving chronic and acute exposures. 

As previously indicated, health effects 
cover a wide range of severity levels. A 
precise delineation between material 
impairment and non-material 
impairment is not possible since a 
variety of factors must be considered, 
such as the composite health effect and 
frequency and duration of the effect, to 
determine if a substance represents, a 
material impairment of health. However, 
a small reduction in nerve conductivity 
may not constitute material impairment. 
Moreover, an occupational, transitory, 
non-progressive and/or non-intensive 
coughing reaction may represent non¬ 
material impairment. Major 
intensification of some of these factors 
could result in a health effect which 
represents material impairment of 
health. Consequently, general 
considerations can be stated but they 
must be applied on a case-by-case basis 
taking into account the scientific 
evidence, public comments and agency 
expertise. 

For the substances OSHA is 
regulating as carcinogens, it has met all 
requirements of lUD v. API and has 
acted consistently with 29 CFR 1990. 
Specifically, OSHA reviewed all data to 
determine whether there were studies of 
su^icient merit to determine that the 


substance was qualitatively a 
carcinogen. 

Secondly, appropriate risk 
assessments were performed where the 
scientific data permitted. For most of the 
carcinogens, OSHA contracted with Dr. 
Nathan J. Karch, President of Karch & 
Associates, Inc., consultant experts in 
risk assessment, to analyze the 
available studies for two purposes: first 
to determine whether there was 
sufficient evidence to perform a 
quantitative risk assessment or to state 
the reasons why there was not: second, 
to perform a quantitative risk 
assessment where the studies permitted, 
using techniques generally accepted by 
the scientific community. The risk 
assessments are presented in this 
preamble. 

The risk assessment for asphalt fumes 
was performed by OSHA scientists. The 
risk assessment for perchloroethylene 
was performed by Dr. Dale Hattis. All 
these assessments are discussed in this 
preamble. 

For other substances, significant risk 
determinations were made directly from 
the studies themselves. They indicate 
the levels where significant risk exists 
and where it is eliminated. Appropriate 
safety factors are incorporated. 

Accordingly OSHA believes that the 
type of significant risk analysis 
undertaken in this rulemaking both for 
carcinogens and non carcinogens is 
most consistent with the studies 
generally available and is a valid 
scientifrc approach. OSHA concludes it 
is fully consistent with the requirements 
of the Supreme Court in lUD v. API. 

OSHA is uMlizing its priority setting 
authority in another respect. There are a 
few substances (both carcinogens and 
non carcinogens) where more detailed 
analysis of the evidence might in the 
future lead to the conclusion that there 
is remaining significant risk. If that were 
the case in a single substance 
rulemaking. OSHA would explore that 
issue in great depth and do much more 
extended economic analysis of several 
different exposure levels to determine 
what the lowest feasible level might be. 

Past experience has shown this to be 
a major undertaking both from a health 
and economic point of view. OSHA, for 
example, spends an average of $500,000 
and takes one year of study to 
determine the lowest feasible level for a 
single substance. OSHA does not have 
the resources to engage in that kind of 
analysis for more than a few substances. 
The attempt to do so in this rulemaking 
would significantly reduce the chances 
of it ever being completed and would 
result in far more workers being 
exposed to signifrcant risk in exchange 
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for the incremental risk reduction 
attained by further lowering the PEL for 
a small group of substances in this 
Rulemakina. 

In this riuemaking OSHA’s priority is 
to extend coverage of more protective 
pel’s for hundreds of substances to all 
workers in construction, maritime and 
agriculture- That will achieve far greater 
overall health benefits for workers than 
fine tuning exposure limits for a few 
substances. OSHA, where appropriate, 
will consider such adjustments in the 
light of legal requirements in the first 
update of the PEL’S as discussed above. 

OSHA concludes this is both rational 
priority setting and a reasonable 
integration of its priority setting 
authority and relevant case law. Clearly 
multi-issue and multi-substances 
rulemaking require a different balancing 
than single substance or single issue 
rulemaking. 

OSHA feasibility determinations are 
based on both the statute and on a 
consistent and extensive body of case 
law extending over its entire history. In 
addition to A77W/ (supra) see for 
example: AFL-CIO v. Hodgson, 499 F. 2d 
467 (D.C. Or.. 1974); Society of Plastics 
Industries v. OSHA (SOCMA), 509 F. 2d 
1301 (2d Cir., 1975); American Iron and 
Steel Inst. v. OSHA (AISI). 577 F. 2d 825 
(3rd. Cir., 1977); United Steelworkers v. 
Marshall, 647 F. 2d 1189 (D.C. Cir., 1980); 
ASARCO v. OSHA, 746 F. 2d 483 (9th 
Cir., 1984) and others. 

Standanls may be expensive and still 
be feasible if necessary to protect 
occupational health. 

Standards may be economically feasible, 
though from the standpoint of employers, 
they are financially burdensome and affect 
profit margins adversely. Nor does the 
concept of economic feasibility necessarily 
guarantee the continued existence of 
individual et^loycrs. It would appear to be 
consistent widi purpose of the Act to 
envision the economic demise of an employer 
who has lagged behind the rest of industry in 
protecting the health and safety of employees 
• • • {Hodgsoir, 499 F. 2d at p. 478) 

An OSHA standard may be 
technology forcing. OSHA may 
demonstrate feasibility by showing that 
only a few plants are now in 
compliance. Moreover, a standard is still 
feasible even though some respirator 
use is needed to a^ieve compliance. 

(Tjhe Secretary is not restricted by the 
status quo. He may set standards which 
require improvements in existing 
technologies or the development of new 
technology* * * (SOCMA, 509 F. 2d at p. 

1309). 

The experience at (2) batteries provides a 
sufficient basis for the Secretary’s reasoned 
belief that the 0.15 mg/m* limit could be met 
(»cf the entire industry') (AJSI, 577 F. 2d at p. 
See also SOCMA. p. 1309). 


The limited respirator use that the standard 
requires does not in any way render the 
standard infeasible * * * (ASARCO. 746 F. 

2d at p. 483. See also ATMI generally and 
SOCMA 509 F. 2d at p. 1310. etc.) 

OSHA must show a general 
presumption of feasibility in most 
operations in an industry with 
engineering controls to place the burden 
of proof in enforcement action on the 
industry to show that compliance with 
engineering controls cannot be attained 
in a particular circumstance. But a 
showing by a particular industry that 
compliance requires respirators in 
certain operations or an admission by 
OSHA that is the case does not make a 
standard infeasible. Rather it "will 
reduce the strength of the presumption a 
firm will have to overcome on justifying 
its use of respirators” in an enforcement 
or variance action. United Steelworkers, 
pp. 1272-73. See also Building and 
Construction Trades (Supra). OSHA has 
indicated in the feasibility analysis 
various operations where respirator 
protection may be the appropriate 
method of protection in some 
circumstances. When OSHA has slated 
that, OSHA would not site for failure to 
use engineering controls unless in the 
specific circumstances there was a 
simple engineering control available 
which was widely known in the 
industry. 

Finally the standards themselves 
require the use of engineering controls 
when feasible. If they are not feasible, 
the employer may use respirators. 
Consequently, this standard does not 
become infeasible simply because 
engineering controls may not achieve 
the PEL in a specific operation. 

In this rulemaking, OSHA concludes 
that it has demonstrated feasibility 
without taking that concept to the full 
limits of its legal authority. Many of the 
substances regulated constitute acute 
hazards with apparent thresholds; the 
limit set to protect health does not 
approach the limits that could feasibly 
be achiev'ed Since OSHA’s feasibility 
analyses are based on what industry is 
already achieving or what could be 
achieved with standard “off-the-shelf* 
technology, there are few if any cases 
where OSHA is attempting to force 
technology. 

As discussed in the economic 
feasibility section below, the cost of this 
standard is low in relation to the sales 
and profits of each subsector. 
Consequently OSHA believes that this 
standard meets the test for economic 
feasibility as discussed in much greater 
length below. 

To clarify. OSHA is opening the 
record for general industry only for 
asphclt fumes, mineral wool and 


fiberglass (including RCF’s). For 
construction and maritime OSHA is only 
opening the record for those substances 
which it is proposing to change the PEL 
or add a new PEL for the first time. This 
is approximately 380 substances. The 
number varies sli^tly among the 
sectors depending upon whether the 
prior standards were the 1970 'FLY’S or 
the 1971 PEI^’s. It includes those 
substances for which OSHA changed 
PEL'S in the 1989 final standard for 
general industry and those single 
substance standards in 5 § 1910.1001- 
1048 which had not been made 
applicable to construction or maritime 
but had PEL’S. (The 13 carcinogens 
(§ 1910.1002-1018) are not included 
because they do not have exposure 
limits). For those single substance 
standards which do not already apply to 
construction or maritime, only the 
exposure limit is being made 
applicable—not ancillary provisions. 

This rulemaking for reasons stated 
above, only covers exposure limits—not 
ancillary provisions. OSHA is not 
opening the record for the appropriate 
200 substance already applicable to 
construction and maritime where OSHA 
is not proposing to change limits. This 
includes not opening the record for 
substances which OSHA proposed 
changing for general industry but 
determined that change was 
inappropriate during the air 
contaminants rulemaking. 

For agriculture, OSHA is opening the 
record on every substance since no 
limits are now apphcable. 'There 
accordingly are health write-ups for 160 
substances which will be made 
applicable to agriculture for which 
OSHA did not reopen the record for 
general industry-, and for which OSHA is 
not opening the record for construction 
and maritime. There are also write-ups 
for the substances which were 
considered and not changed for general 
industry, and which have not been 
opened for maritime or construction but 
which OSHA is proposing to cover for 
agriculture. Finally there are brief health 
write-ups for the substances listed in 
1910.1001-1048 which are not applicable 
to agriculture, but for which OSHA is 
proposing that the PEL’S cover 
agriculture. For each of these, OSHA is 
putting in the docket the final preamble 
for those substances which OSHA 
incorporates by reference as part of its 
health analysis. 

OSHA is proposing in this standard to 
make the Z table cotton dust limit of 500 
pg/ra ’ vertical elutriator or 1 mg/m * 
personal sampler applicable to 
agriculture and to cotton gins. OSHA's 
1978 cotton dust standard for cotton gins 
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(29 CFR 1910.1046 (1974)) was vacated 
by the Fifth Cirenit in Texas Ind, 

Ginners Assoc, v. Marshall, 630 F. 2d 
398 (1980). That standard sp^ified work 
practices and medical surveillance, but 
did not specify an exposure limit. OSHA 
never appealed. 

The Fifth Circuit’s decision was prior 
to the Supreme Court’s decision 
upholding the cotton dust standard for 
the textile industry in ATMIw. Donovan 
(supra). The Tex. Ind Ginners decision 
was based in principle part on OSHA’s 
failure to perform a cost benefit analysis 
and on a finding that acute reductions in 
lung function were not material 
impairments of health. The Supreme 
Court in ATM/held that OSHA was not 
to use cost benefit analysis to determine 
whether to issue health standards and 
that the acute effects of cotton dust 
were material impairments of health. 
Accordingly OSHA concludes it has 
authority to propose this cotton dust 
standard covering agriculture and gins. 

The OSHA Air Contaminants 
standard for general industry is being 
challenged in the case of AFL-CIO v. 
OSHA, Nos. 89-7185 et al before the 
Eleventh Circuit Court of Appeals. 
Currently pending are nine suits by 
Industry challenging as too low the 
exposure limits for seven chemicals 
(perchlorothylene. nickel carbonyl 
carbon monoxide, sulfur dioxide, 
welding fumes and nitrogen dioxide). 
The AFL-CIO in the tenth suit is 
challenging as too high exposure limits 
for fifteen chemicals (methyl bromide, 
methyl chloride, TDI, crystalline silica, 
mineral oil, chloroform, wood dust m- 
butyl glycidal ether, m-hexanone, 
perchoroethylene. sulfur dioxide, carbon 
tetrachloride, vinyl bromide, 
trichloroethylene and gasoline). The 
petitioners also challenge the standard 
on several more general aspects. 
Eighteen other law suits were filed. 
Fifteen were settled and withdrawn, 
three were voluntarily withdrawn. 

OSHA believes its decisions and 
approach are correct and has so argued 
to the Eleventh Circuit If during the 
course of this rulemaking, the Eleventh 
Circuit remands any of the challenged 
substances to OSHA for further 
consideration on health issues, OSHA 
will probably withdraw those 
substances from this rulemaking and 
combine their consideration with the 
remand consideration for general 
industry. OSHA. if the Eleventh Circuit 
permits, would prefer that consideration 
to take place in the first update 
proceeding discussed above. 

OSHA has committed to reconsider 
the carbon tetrachloride, vinyl bromide, 
trichloroethylene and gasoline PEL's for 
general industry in the first update. It 


will at that time, reconsider them for 
construction, maritime and agriculture 
as well. OSHA believes in this 
rulemaking, its priority is to concentrate 
on issuing more protective limits for 
these sectors, and refinements should 
await the first update. OSHA believes 
that the AFL-CIO challenges to OSHA’s 
failure to issue final asphalt, fiberglass 
and mineral wool standards in the 
general industry rulemaking have been 
made moot by OSHA’s proposing levels 
for those substances for all sectors in 
this rulemaking. 

m. Glossary 

The following terms and acronyms 
appear in the standard and the preamble 
supporting it This glossary is provided 
as a convenience to the reader. 

ACGIH—^The American Conference of 
Governmental Industrial Hygienists is a 
professional society devoted to the 
development of administrative and 
technical aspects of worker health 
protection. Membership is limited to 
professional personnel in governmental 
agencies or educational institutions 
engaged in occupational safety and 
heal& programs. The ACGIH issues 
guidelines and recommendations in the 
form of Threshold Limit Values (TLV*8) 
which are published annually. 

CAS—^The Chemical Abstracts 
Service (CAS) Registry Number is a 
numeric designation assigned by the 
American Chemical Society’s Chemical 
Abstracts Service which uniquely 
identifies a specific chemical compound. 
This entry allows one to conclusively 
Identify a substance regardless of the 
name or naming system used. 

CHRIS—The Chemical Hazards 
Response Information System was 
developed by the U.S. Coast Guard in 
cooperation with the National Academy 
of Sciences to provide information on 
the handling and disposal of toxic 
substances. CHRIS consists primarily of 
the Hazardous Chemical Data Manual 
which contains chemical, physical and 
health hazard data on approximately 
600 hazardous chemicals and 
substances; and a Hazard Assessment 
Computer System in an extensive data 
base of the information contained in the 
Hazardous Chemical Data Manual. 

HSDB—The Hazardous Substances 
Data Bank, a part of the National 
Library of Medicine System, will soon 
be available on OSHA’s Computerized 
Information System (OCIS). TTiis data 
bank, currently available through 
TOXNET, contains health and safety 
profiles for over 4100 chemicals. It 
includes 144 data elements in 10 
categories including use information, 
substance identification, animal and 
human toxicity, environmental fate. 


standards, j^ersonal protective 
equipment, fire, physical and chemical 
properties. 

lARC—The International Agency for 
Research on Cancer (lARC) is a 
research organization authorized by the 
World Health Organization in 1965. 
lARCs mission is to study the causes of 
cancer in the human environment. lARC 
has published (and continues to update) 
a series of monographs on a substantial 
number of toxic chemicals and 
substances in which the carcinogenic 
risk of these chemicals is evaluated. 

ILO—^The International Labour 
Organization (ELO) is a specialized 
agency associated with the United 
Nations. Established in 1919 as part of 
the Versailles Peace Treaty, the ILO 
serves to band together governments, 
employers, and workers of 145 nations 
in an international effort to improve 
overall working conditions and to 
protect the life and health of workers. 

IMIS—^The Integrated Management 
Information System (IMIS) is a data 
base developed by OSHA in 1979 with 
sampling information on more than 
100,000 individual measurements. The 
IMIS contains exposure measurements 
obtained by OSHA compliance officers 
during thousands of health inspections; 
it is the most extensive data base of its 
kind. 

Material—The term ’’material” is used 
in the original standard whereas 
’’substance” is used in the revision. The 
meaning is the same. 

MSDS—The Material Safety Data 
Sheet (MSDS) is a compilation of data 
and information on individual 
hazardous chemicals produced by the 
manufacturers and importers of that 
chemical, as required by OSHA’s 
Hazard Communication Standard, 29 
CFR 1910.1200. An MSDS contains data 
on chemical Identification, current 
exposure limits, chemical reactivity, fire 
and explosion limits, and information on 
health hazards and emergency 
procedures, spill, leak, and disposal 
procedures, and any needed special 
protection or precautions. 

NIOSH—The National Institute for 
Occupational Safety and Heidth 
(NIOSH) was created by the 
Occupational Safety and Health Act of 
1970. NIOSH is part of the Centers for 
Disease Control under the Department 
of Health and Human Services. Its 
mandate includes conducting research 
in developing criteria and/or 
recommendations to be used in setting 
occupational exposure standards, 
identifying and evaluating workplace 
hazards, measurement techniques, and 
control technologies, and providing 
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professional education as well as health 
and safety information, 

NOES—^The National Occupational 
Exposure Survey (NOES) is a data base 
completed in 1982 by NIOSH. NOES is 
the successor to the first such data base, 
completed by NIOSH in 1974, and 
known as the National Occupational 
Hazard Suj^ey (NOHS). The NOES data 
base contains a sample of the number of 
persons exposed by substance and 
industry from approximately 4500 
businesses in 98 geographic areas in the 
U.S. These surveys provide national 
estimates of potential exposure to 
workplace hazards, by industry and 
occupational group. 

OCIS—The OSHA Computerized 
Information System is a comprehensive 
data base that contains information and 
data on standards interpretation, 
chemical information, hazardous waste 
activity, 5(a)(1) citations, a health 
hazard evaluation index, training 
materials, and other information 
compiled by OSHA on subjects related 
to occupational safety and health. 

OSHA HS Number—^A Health 
Standard (HS) number is a 4-digit code 
assigned, for ease in reference, to each 
of the hazardous substances or 
chemicals considered for change of PEL 
in this rulemaking. 

PEL—Permissible Exposure Limits 
(PELs) are limits developed by OSHA to 
indicate the maximum airborne 
concentration of a contaminant to which 
an employee may be exposed over the 
duration specified by the type of PEL 
assigned to that contaminant. 

REL—Recommended Exposure Limits 
(RELs) are issued by NIOSH to aid in 
controlling hazards in the workplace. 
These limits are generally expressed as 
8- or 10-hour TWAs for a 40-hour 
workweek and/or ceiling levels with 
time limits ranging from instantaneous 
to 120 minutes. RELs are published in a 
variety of NIOSH dociiments. 

RTECS—The Registry of Toxic Effects 
of Chemical Substances (RTECS) is a 
data base that lists an identification 
number, synonyms. Department of 
Transportation (DOT) hazard label 
information. EPA Toxic Substances 
Control Act (TSCA) information. OSHA 
and Mine Safety and Health 
Administration (MSHA) air exposure 
limits, and animal and human 
toxicologic data. 

Substance—^The term ''substance** is 
used in the revised standard whereas 
"material** is used in the original. The 
meaning is the same. 

TLV—^The Threshold Limit Value 
(TLV) is a registered trademark for an 
exposure limit developed by the 
American Conference of Governmental 
Industrial Hygienists (ACGIH). A listing 


of TLVs may be found in the ACGIH's 
"Documentation of the Threshold Limit 
Values and Biological Exposure Indices 
for 1988-1989.** TLVs may be stated as a 
time-weighted average (TLV*-TWA). a 
Short-Term Exposure Limit (TLV*- 
STEL), or a Threshold Limit Value 
Ceding (TLV®-C). OSHA utilized the 
1987-88 TLVs as a starting point for this 
rulemaking. 

TSCA—^The Toxic Substances Control 
Act (TSCA), administered by the 
Environmental Protection Agency (EPA), 
was passed by Congress to protect 
human health and the environment by 
requiring testing and necessary use 
restrictions to regulate the commerce of 
certain chemical substances. 

WHO—The World Health 
Organization (WHO) is part of the 
United Nations. WHO’s programs in 
occupational health include 
development of an occupational health 
information system, criteria for early 
detection of health impairment, and the 
development of internationally 
recommended health-based permissible 
exposure limits for occupational 
exposure to toxic substances. 

rv. Health Effects Discussion and 
Determination of Proposed PELs 

A. General Principles of Toxicology and 
Dose Response Introduction 

As long ago as the 16th century, 
people recognized that there is no such 
thing as an absolutely safe chemical. 

The Swiss physician Paracelsus, who 
lived from 1493 to 1541, said: 

All substances are poisons: there is none 
which is not a poison. The right dose 
differentiates a poison and a remedy. 

On the other hand, methods have 
been devised to permit any chemical, no 
matter how poisonous, to be handled 
safely; this is done either by limiting the 
dose or controlling the exposure. 
However, before the necessary degree of 
control can be determined for a 
particular exposure or situation, the 
toxicity of the substance in question 
must be known. The paragraphs that 
follow describe the methods used by 
scientists to measure the relative 
toxicity of substances and to select 
exposure limits that will prevent 
exposed Individuals from suffering 
adverse effects from such exposures. As 
this discussion demonstrates, methods 
of choosing exposure limits must. • 
because of the lack or inadequacy of 
dose-response information for many 
chemicals, rely on experience in the use 
of these substances and on scientific 
and professional judgment.* 


*The material In this section derives princi^lly 

from the following sources: Klaasen. Amdur. ai.d 


Chemicals range in inherent toxicity 
from those that are relatively harmless 
even after large doses have been 
administered to others that cause death 
if encountered even in small quantities. 
Toxicologists rank chemicals by 
categories that range from practically 
nontoxic (an adult human would have to 
consume a quart) to supertoxic (fewer 
than 7 drops would be lethal for most 
people). 

In the occupational setting, it is the 
risk associated with a particular use of a 
chemical rather than its inherent toxicity 
that is important. Risk can be defined as 
the probability that a substance will 
produce harm under certain conditions 
of use. The converse of risk is safety, 
which is the probability that no harm 
will occur under specific circumstances. 

The degree of hazard associated with 
exposure to a specific substance 
depends on the manner in which it is 
handled in a particular situation; a 
supertoxic chemical that is processed in 
a closed, isolated system may be less 
hazardous in actual use than a low- 
toxicity compound handled in an open 
batch process. Another factor affecting 
the ability of a chemical to elicit a toxic 
response is the susceptibility of the 
biolo^cal system or individual. To 
identify the relative degree of hazard in 
a particular instance requires knowledge 
about the chemical agent, the exposure 
situation, and the exposed subject. In 
addition, the route of administration and 
the duration and frequency of exposure 
must be known. 

Route of Exposure 

There are four principal routes of 
exposure by which toxic substances can 
invade humans or animals. These are 
inhalation, ingestion, dermal absorption, 
and parenteral administration (i.e., 
administration through routes other than 
the intestinal canal, e.g., by 
subcutaneous, intramuscular, 
intravenous, or intratesticular injection). 
The route of administration of a toxin 
also affects the relative toxicity of the 
agent For example, a chemical that can 
be detoxified in the liver will be less 
toxic if it is administered orally than if it 
is given systemically (i.e., inhaled). 
Studies that provide information about 
the relative toxicity of an agent via 
different routes of exposure can provide 
a considerable amount of information 
about the absorbability of the agent. For 
example, if exposure to a certain dose of 
a chemical via all routes of 
administration causes death within the 
same time period, it can be assumed 


Doull IS86: National Research Council 1986: Cohen 
1988a.b: and Tardiff and Rodricks 1987. 
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that the substance in question is easily 
and rapidly absorbed. On the other 
hand if the dermal dose of a chemical 
that is required to kill a subject is much 
higher than the dose required to produce 
the same effect when the chemical is 
ingested one can deduce that the skin 
provides, to some degree, a barrier 
against that agent’s toxicity. Other, less 
important, elements affecting the 
response to a toxic substance include 
the relative concentration of the 
substance, the volume of the vehicle 
used to adiminister the chemical, the 
chemical and physical properties of the 
vehicle, and the dose rate (i.e.. the 
period of time over which the dose is 
administered). 

Duration and Frequency of Exposure 

Scientists conduct animal experiments 
that involve four different types of 
exposure: acute, subacute, subchronic, 
and chronic. Acute exposures are 
limited to periods of less than 24 hours 
and can involve either single or repeated 
exposures within that period. Subacute 
exposures are repeated exposures that 
last for one month or less, while 
subchronic exposures have a duration of 
one to three months. When a research 
project having a chronic regimen is 
conducted, the test animals are dosed 
repeatedly for a period lasting more 
than three months. Animals exposed 
acutely can have both immediate and 
delayed-onset responses. Similarly, 
chronic exposures can cause immediate 
reactions as well as long-term effects. 

The frequency of dosing also has an 
important influence on the magnitude of 
the toxic effect: A large single dose of an 
acute toxin will usually have more than 
three times the effect of one-third the 
dose given at three different times, and 
the same dose administered in 10 or 15 
applications might have no effect 
whatsoever. The pattern of dosing is 
important because it is possible for 
some of the substance to be excreted 
between successive administrations or 
because the lesion caused by the toxin 
has a chance to be partially or 
completely repaired between 
applications. Thus a chronic effect is 
said to occun (1) If a toxic substance 
accumulates in the system of an 
exposed person or animal because the 
dose absorbed is greater than the body’s 
ability to transform or eliminate the 
substance: (2) if it produces adverse 
effects that are not reversible: or (3) if it 
is administered in a manner that permits 
inadequate time for repair or recovery. 

Variation in Response 

Responses to toxic insults vary in a 
number of ways. For example, some 
toxicants have Immediate effects, while 


others are associated with delayed 
symptom onset The latency period for 
carcinogenic agents may be as long as 
40 years for some types of cancer, and 
even some acute agents, such as some 
chemicals that have adverse ocular 
effects, may not cause overt symptoms 
until hours after exposure. 

Another difference in type of response 
concerns the reversibility or 
irreversibility of the effect. Reversibility 
depends on the site of action as well as 
the magnitude of the insult. That is. 
some tissues of the body, such as the 
liver, have considerable ability to 
regenerate; others, like the kidney or 
central nervous system, do not. 

The site of action associated with 
toxic substances also varies widely. 
Local effects are those lesions caused at 
the site of first contact between the 
agent and the organisms. Examples of 
localized effects are skin bums caused 
by contact with a caustic substance and 
site-of-contact tumors that develop at 
the locus of the injection of the 
carcinogen. 

In contrast to localized effects, 
systemic effects involve the absorption 
and distribution of the toxic agent from 
the point of entry to a distant site: the 
toxic response is manifested at this 
distant point. An example of a systemic 
poison is mercury, which produces its 
toxic effect on the central nervous 
system. Often, the site of deposition for 
a chemical is not the organ system most 
affected by the toxin. For example, 
although lead is deposited and 
concentrated in the bone, it affects the 
central nervous system. Any sites that 
are adversely affected by the toxic 
effects of exposure to a substance, 
whether they are sites of contact or 
distal sites, are called the target organs 
of toxicity. 

In cases of systemic poisoning, the 
system most often affected is the central 
nervous system (CNS): it is common for 
the CNS to be involved even when 
another organ, such as the liver, is the 
primary target organ of toxicity. In 
descending order of frequency, the 
systems or organs most often involved 
in cases of systemic poisoning are the 
central nervous system, the circulatory 
system, the blood and hematopoietic 
system, the visceral organs (liver, 
kidneys, lungs), and the skin. 

Dose-Response 

The relationship that associates the 
dose of a chemical with the effects it 
causes is called the dose-response 
relationship. A single data point ^elating 
a dose to a response is sufficient to 
establish a dose-response relationship. 
As additional data become available, it 
is possible to expand our understanding 


of the dose-response relationship to 
cover a range of doses or exposures. 
Dose-response is an important principle 
in toxicology, and an understanding of 
dose-response is important in 
establishing occupational or other 
exposure limits. iOiowing how toxic 
substances act makes it easier to predict 
the potential effects of exposure. It is 
generally true that lowering dose 
reduces response: however, although 
data are often available to demonstrate 
that lower doses reduce responses on 
the grossly observable level, data 
showing that more subtle responses 
(e.g., those at the subcellular level) have 
been reduced are rarely available. 

To apply dose-response relationships, 
it is helpful if several types of data are 
available. First, it must be possible to 
relate a response to a particular 
chemical. Although basic data pointing 
toward causality may be available, it is 
often difficult to refine the dose- 
response relationship further. For 
example, epidemiological studies often 
identify an association between a 
disease and one or more causative 
agents. However, since information on 
the precise identity of the etiologic 
agent, the actual dose received, and the 
true site of the response is usually not 
available, it is often impossible to use 
data from epidemiological studies to 
establish a precise dose-response 
relation between a specific dose of a 
toxin and an effect. 

The second condition to be met before 
dose-response can be established is that 
it must be possible to relate the 
response to the dose. It is relatively easy 
to determine that a large dose causes an 
obvious response. Refining the 
relationship, however, involves three 
other requirements: (1) That there be a 
receptor site: (2) that the response and 
the intensity of the response be related 
to the concentration of the toxin at the 
receptor site: and (3) that the 
concentration of the toxin at the site be 
related to the dose given. 

The third principle underlying the 
concept of dose-response is that there 
must be a quantifiable means of 
measuring the toxicity of a substance 
and a mediod of expressing this 
measured toxicity. Although lethality in 
test animals is often used to measure 
toxicity, the best form of measurement 
would involve quantification of the 
sequence of molecular events occurring 
during the toxic response. In the 
absence of such endpoints, other good 
methods are available. For example, it is 
common to measure an effect believed 
to be related to the substance in 
question. The level of activity of an 
enzyme in the blood is often used as a 
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measure of effect, e.g., serum glutamic- 
oxaloacetic transaminase (SCOT) levels 
are used to measure liver damage. Many 
different endpoints can be used to 
measure toxic effects, such as changes 
in muscle tone, heart rate, blood 
pressure, electrical activity of the brain, 
motor functioning, and behavior. 

The most widely used endpoint, 
especially when a new substance is 


involved, is lethality in an animal test 
system. Lethality studies allow 
scientists to make comparative 
assessments of a chemical’s toxicity as 
it relates to that of many other 
substances. Research of this type also 
permits the gathering of essential 
information on dose, duration, route of 
administration, site of action, and the 
target organ of toxicity. 


Form of the Response 

The classic form of dose-response is 
sigmoidal (Figure 1). This form 
characterizes the relationship between 
the amount of a toxin administered and 
the degree of response to that dose. The 
response is measured on the ordinate, 
and the dose is represented on the 
abscissa. 

nUJNQ CODE 451(>-2e-M 
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FIGURE 1. DIAGRAM OF THE D08E-RE8P0M8B RELATION8HIP 


Figure 1 

Diagram of Dose-Response Relationship 
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Dose-response can be thought of in 
two ways: 

• As exposure increases, the 
proportion of the population that 
manifests the response increases 
(quantal response); and 

• As exposure increases, the intensity 
of an individual's response increases 
(graded response). 

A relatively flat dose-response curve 
means that a large change in dose is 
required before there is a significant 
change in response. A steep curve, on 
the other hand, means that a small 
change in dose will elicit a large 
increase in response. Although it is 
sometimes possible to generate a curve 
of the type shown in Figure 1, it is not 
necessary to do so to demonstrate that 
exposure at a given level is associated 
with a particular response. That is, it is 
not necessary to have sufficient data to 
define, in mathematical terms, the dose- 
response relationship to know that 
exposure at a given level is associated 
with adverse consequences. 

In the regulatory context, it is most 
common to express dose-response 
relations in terms of the percentage of 
the population responding. However, 
before this information can be 
evaluated, the endpoint being 
considered must be known. For every 


substance, there are several dose- 
response relationships, depending on 
endpoint: a substance that produces 
irritation at low doses may cause more 
severe symptoms or even death at high 
doses and in other conditions. For 
example, many substances that are 
mucosal irritants at low doses will 
produce pulmonary edema and nervous 
system effects at high doses. 

Plotting the cumulative percentage of 
individuals responding against dose 
produces the typical sigmoid curve. Such 
a cur\^e reflects the fact that at the 
lowest dose, zero percent of the 
population responds, while 100 percent 
of the population will respond at the 
highest dose. However, if the percentage 
responding is plotted against 
incremental rather than total dose, the 
curve produced is a normal distribution 
(Figure 2). This curve says that a 
relatively small percentage of the 
population will manifest the response at 
the lowest dose and that a similarly 
small percentage of the population will 
exhibit the effect only at the highest 
dose. What this normal distribution of 
response reflects is individual and 
species variation in exposed 
populations. A wide degree of variation 
occurs even in inbred, homogeneous 
laboratory animals, and such variability 


increases dramatically when a 
heterogeneous population, such as 
workers, is involved. Individuals 
responding at the left end of the curve 
shown in Figure 2 are sometimes called 
hypersusceptible. while those at the 
right end could be termed resistant. 
Because the relationship between dose 
and response is sigmoidal, response 
approaches zero as dose approaches 
zero. However, because of the 
mathematical form used to express this 
relationship, a true zero response can 
never be achieved. In the strictest sense, 
therefore, a true threshold dose level 
(i.e., the dose with which a zero 
response is associated) can never be 
established on the basis of experimental 
research. Instead, scientists attempt to 
define the minimum dose associated 
with a specific endpoint, which is 
customarily termed the “threshold" dose 
for that particular endpoint However, 
unless a specific endpoint (such as 
respiratory irritation, cholinesterase 
inhibition, the development of a tumor, 
or death) is specified, the concept of a 
threshold is essentially meaningless. In 
fact, a separate threshold could be said 
to exist for each of these endpoints. 
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FIGURE 2. DIAGRAM OF QUAMTAL DOSE-RESPONSE RELATIONSHIP 
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FIGURE 2 

Diagram of Quantal Dose-Response Relationship 
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The extent to which an 
experimentally derived ‘‘threshold’* 
actually reflects the true threshold for a 
substance (i.e., the level above which a 
response will occur and below which no 
response will occur) depends on several 
factors, such as the number of animals 
used to determine the experimental 
threshold, the number of dose levels 
tested, and the degree of variation 
represented in the test subjects. For 
example, to determine an LDm (the 
le^al dose that will kill 50 percent of 
the animals tested) with a high degree of 
precision requires the use of a minimum 
of 50 test animals and five dose groups 
(10 animals in each group). Other factors 
that can influence the magnitude of the 
median lethal dose include the sources 
involved, the sex and age of the animals, 
the environmental concOtions prevailing 
during the test conditions, diet, the 
health status of the subjects being 
tested, and the subjects* past exposure 
to other toxic substances. 

In toxicological research, the 
experimentally observed threshold dose 
is called the lowesi-ooserved-effect 
level (LOEL) or the lowest-observed- 
adverse-effect level (LOAEL). 
Alternatively, the threshold may be 
expressed as the highest no-observed- 
effect level (NOEL), i.e., the highest dose 
administered and found not to produce a 
given response. Determination of an 
accurate NOEL requires both a careful 
interpretation of the toxicological data 
and the use of an adequate number of 
lest animals. The National Academy of 
Sciences (1985) has concluded that the 
chance of flnding a no-adverse-effect 
level (that is, of missing an adverse 
effect) at a given dose is statistically 
greater in experiments having a small 
number of animals than in studies 
involving a large number of animals. 
Thus, the degree of confidence one has 
that a NOEL actually represents a 
“safe** dose, rather than a research 
design artifact, increases with the 
number of animals tested. The greatest 
degree of confidence is associated with 
studies involving a large number of 
animals that were tested at several 
doses that were administered at close 
intervals. 

In a recent publication (Tardiff and 
Rot^icks 1987), David W. Gaylor of the 
National Center for Toxicological 
Research explained that experimentally 
derived thresholds represent statistical 
limitations in study design rather than 
biological characteristics: 

The existence of dose-response 
relationships might lead one to assume 
incorrectly the existence of threshold doses 
be^ow which no toxic effects could occur. As 
dosage is decreased, the prevalence of an 
observable toxic effect * * * diminishes to 


zero. Eventually, a dosage is reached below 
which the experiment has essentially no 
resolving power to distinguish between the 
spontaneous background rate and small 
induced toxic effects * • *. 

If no toxic effects are detected at a 
specified dosage, this dosage is called the no- 
effect. or more correctly the no-observed- 
effect dosage. Because of the limitations of 
any given experiment, the no-observed-effect 
dosage is not a precise estimate of a true no¬ 
effect level. Lack of statistical significance is 
not equivalent to no toxic effect. It may or 
may not be. and further experimentation 
w'ould be required to resolve this equivocal 
issue.* • • The no-observed-effect level is 
not a biological property, but. rather, a 
statistical property or operational threshold 
that is highly dependent on sample size. 

The scientific issues surrounding the 
concept of no-observed-effect levels or 
experimentally derived thresholds have 
important implications for their use in 
establishing protective occupational 
exposure limits. Because the no¬ 
observed-effect level cannot represent 
the “true** threshold for an adverse 
effect, given the design of most 
toxicologic studies, regulators and 
others have used the concept of safety 
factors (also known as uncertainty 
factors) to aid them in setting 
permissible exposure limits: that is, the 
exposure limit is established at some 
interval below the no-observed-effect 
level to provide additional assurance 
that populations exposed at the level 
permitted are not likely to suffer harm. 

The size of the interval between the 
permissible exposure limit and the no- 
observed-effect level depends on a 
professional judgment as to whether the 
no-observed-effect level is likely to 
represent a level that is not harmful to 
humans. Thus, if the available data 
include a NOEL derived from a well- 
conducted human study, a smaller 
safety factor might be used to establish 
an exposure limit than would be used if 
the data to be used to establish the limit 
consisted of a NOEL from an animal 
study; in the latter case, there is greater 
uncertainty regarding the relationship 
between the animal NOEL and human 
NOEL. Safety factors have also been 
used to recognize the fact that the 
human population is heterogeneous and 
that there may be a wide variation in 
individual responses to toxic substances 
(the wide range in the odor thresholds 
reported for some substances is a good 
illustration of individual variability in 
response). 

The use of NOELs, LOAELs, and 
safety factors to develop permissible 
exposure limits is not a recent 
development; 

For more than half a century, evaluation of 
the safe use of chemicals has been focused 
mainly on the development of toxicity data 


and on the application of professional 
judgment to the ad hoc interpretation of such 
data to derive acceptable levels of exposure 
for humans. Generally, this practice has 
taken the form of identifying from studies in 
laboratory animals the no-observed-effect 
level and dividing it by a safety factor 
(usually 100 for NOELs derived from chronic 
studies) reflecting the uncertainties of 
relating data to humans under their 
conditions of exposure and the quality and 
appropriateness of the data base * * *. 

Safety factors are usually chosen 
prospectively to address the uncertainties of 
interspecies extrapolation. Although safety 
factors as small as 2 and as large as 2000 
have been used * • • the safety factor of 100 
is used most commonly, at least for NOELs 
derived from chronic toxicity studies, and 
incorporates adjustments for interspecies 
variability (usually 10) and intra-human 
variability (usually 10) * * *. The resulting 
value is equivalent to a NOEL in humans 
(Tardiff and Rodricks 1987, pp. 391. 421). 

Many toxicologists urge that safety 
factors be used with care and 
interpreted with caution: they note that 
these factors “often oreate the 
[erroneous] impression that human 
population thresholds have been 
identified and that there is virtually no 
risk below that level of exposure” 
(Tardiff and Rodricks 1987, p. 421). 

Although safety factors have 
traditionally been used to establish 
exposure limits for chronic or lifetime 
exposure situations, they have also been 
applied to establish limits for acute 
effects resulting from short-term 
exposure. For example, the National 
Academy of Sciences’ Committee on 
Toxicology has been using a safety- 
factor approach to establish emergency 
exposure guidance levels (EEGLs), 
which are exposure levels judged to be 
acceptable for military personnel 
operating under emergency conditions. 
Exposure at an EEGL concentration 
would not be considered safe for routine 
or normal operations, but such 
exposures would be considered 
acceptable for performing tasks that 
would prevent even greater risks (e.g.. 
death or injury caused by fires or 
explosions). When developing EEGLs. 
safety factors are used to account for 
uncertainties in the use of animal data 
and when extrapolating between 
different dose routes. The NAS also 
develops short-term public emergency 
exposure guidance levels (SPEGLs) that 
estimate acceptable levels of exposure 
for the general public during airborne 
chemical releases: SPEGLs are generally 
set at levels of one-tenth or one-half the 
EEGL (i.e., at levels incorporating an 
additional safety factor of from 2 to 10) 
(Criteria and Methods for Preparing 
Emergency Exposure Guidance Level 
(EEGL). Short-Term Public Emergency 
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Guidance Level (SPEGL), and 
Continuous Exposure Guidance Level 
(CEGL) Documents. Washington, DC: 
National Academy Press, National 
Academy of Sciences 1966). 

In the prior air contaminants 
rulemaking, the use of the safety factor 
approach in establishing occupational 
exposure limits was addressed by many 
commenters (Exs. 3-744, 3-1095, S-16, S- 
47,116, and 144; Tr. 1-221, Tr. 2-183 to 
2-164), NIOSH [Ex. 8-47) pointed out 
that, since safety factors cannot be used 
to estimate human risk, they should not 
be interpreted as relating to the 
magnitude or significance of a risk; 
instead, as NIOSH notes, safety factors 
are intended only to reflect uncertainty 
in the available data. This comment 
echoes the concern expressed above, 
i.e., that safety factors should not be 
misinterpreted as identif 3 dng a human 
population threshold. NIOSH (Ex, 8-47) 
also endorsed OSHA's use of safety 
factors in generic rulemaking, noting 
that this approach is a **pragmatic 
method*' of developing standards 
(except when a nonthreshold process, 
such as the induction of cancer, is the 
outcome of concern). 

Dr. Marcus Key, I^fessor of 
Occupational M^cine at the University 
of Texas School of Public Health, also 
testified In the earlier rulemaking on the 
appropriateness of using safety factors 
to establish occupational exposure 
limits: 

We seldom, if ever, know with any 
precision where a significant risk level begins 
or ends; hence, the need for safety factors. 
Safety factors depend on several 
considerations. * * * mainly on toxicity and 
the nature of the health effects, but also on 
the availability of scientific evidence of 
effects at lower levels. 

Professional judgment must be relied on in 
selecting safety factors, with one to three 
orders of magnitude being commonly used for 
serious effects, and 50 percent or [aj safety 
factor of 2, [being used] for acute, less 
harmful effects (Tr. 1-221). 

Both Dr. Key (Tr. 1-221) and Dr. 

Ernest Mastromatteo, Chairman of the 
ACGIH '^V Committee (Tr. 2-163 to 2- 
164), testified that safety factors are 
frequently used by the American 
Conference of Governmental Industrial 
Hygienists to develop recommended 
exposure limits. 

Other commenters in the earlier 
rulemaking (Exs. 8-16,110, and 144; Tr. 

mged OSHA to adopt a uniform 
system of assi^ing safety factors to 
establish permissible exposure limits. 
These participants suggested that OSHA 
epply the Reference Dose approach used 
by the Agency for Toxic Substances and 
Disease Registry or by the 
Environmental Protection Agency to 


calculate PELs for the Z-tab!e 
substances. In response to these 
commenters. OSHA stated (54 FR 2399) 
that the Agency's approach has involved 
an evaluation of the efficacy of the 
proposed rule's limits on a case>by<case 
basis. OSHA believes that at this time, 
this case>by-case assessment is the best 
way to establish new and revised limits 
for the numerous substances addressed 
in this proposed rulemaking. 

Types of Toxicological Evidence 

The evidence available to scientists 
who wish to evaluate the toxicity of a 
substance can be derived from studies 
in laboratory animals, in-vitro studies in 
cell or tissue systems, reports of clinical 
observations, studies of exposed human 
populations, or intervention studies 
conducted with human volunteers. The 
preceding paragraphs have described 
animal studies (or “bioassays"). The 
following section discusses the two most 
common types of human evidence; data 
derived from clinical observations and 
information from epidemiological 
studies. 

Clinical Observations 

Much of the data on the toxic effects 
associated with human exposures has 
come from industrial accidents, fatal 
poisonings, or other such tragedies. This 
information is generally more useful in 
delineating broad categories of 
pathologic^ effects than in refining a 
specific dose-response relationship, 
because the exposure levels causing the 
accident are known to b^ high but 
cannot be quantified with precision. 

Epidemiological Studies 

Studies conducted by epidemiologists 
are designed to reveal the patterns of 
disease or mortality prevailing In certain 
groups of people (usually workers) 
exposed to a single toxin or to a group of 
substances. One of the advantages of 
epidemiological studies is that they 
involve humans and their responses to 
actual situations. The interpretation of 
the results of epidemiological studies is 
complicated by the inevitable presence 
of confounding variables that occur 
whenever human populations are 
involved. Ideally, the populations being 
studied (i.e., the study population and 
the contiol population) should be fully 
comparable with regard to every 
variable except the single characteristic 
under study, ^cause it is rarely 
possible to achieve this degree of 
comparability, statistical techniques are 
often used to attempt to adjust for this 
lack of comparability. In addition, if the 
measured effect is relatively large, it is 
unlikely that confounding factors will 
obscure the true picture. 


Broadly speaking, epidemiological 
studies can have two possible outcomes; 
They can report an effect or they can 
report no effect; in the former case, the 
study is termed a positive study, and in 
the latter, a negative one. Within each of 
these categories, it is possible for the 
study to be correct (that is, to give a 
true-positive or true-negative result) or 
to be incorrect (that is, to give a false¬ 
positive or a false-negative result). A 
false-positive result reports that there is 
an increased risk when in fact there is 
not, and a false-negative study reports 
that there is no increased risk when in 
fact there is. 

The probability that a study will 
detect a statistically significant effect if 
that effect is actually present is called 
the power of the study. As the power of 
a study increases, the likelihood of 
producing a false-negative error 
decreases. Power is dependent on two 
factors: the level of relative risk being 
evaluated and the number of cases of 
the effect (i.e., disease) that are 
expected hi the population being 
studied. The number of expected cases 
depends both on the sample size and the 
expected disease frequency in the 
comparison population. For example, a 
study involving a small population and a 
common disease can have the same 
power as a study of a rare disease in a 
large population. Consequently, studies 
of larger samples have sufficient power 
to detect smaller increases in risk, and 
studies of smaller samples will be able 
only to detect large increases in relative 
risk. 

Because epidemiological studies have 
limitations, it is essential that the power 
of such studies, particularly of negative 
studies, be examined to ensure that their 
sample sizes are adequate to detect the 
absence of increased risk with validity. 
When the power of a study is not 
adequate, negative studies cannot be 
said either to contradict or to support 
the conclusion that increased risk exists. 
Essentially, a negative epidemiologic 
study identifies a NOAEL, which, as 
discussed above, reflects the statistical 
limitations of a study more than the 
“true" population threshold for an effect. 
However, a study with a positive result 
may indicate a relationship if the excess 
risk is high, even if the study's sample 
size IS small and the effects of some 
factors are not controlled for. 

Quality of Evidence 

Dose-response models have often 
been used in the quantitative 
assessment of the risks associated with 
exposures to carcinogenic substances. 
However, less scientific effort has been 
devoted to models to be used with non- 
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carcinogenic substances. 

Mathematically precise methods to 
establish the true no-effect level or to 
define the dose-response curve have not 
been developed for most of the more 
than 400 substances involved in this 
rulemaking. 

Most of the scientific work that has 
been done was designed to identify 
lowest-observed-effect or no-effect 
levels for a variety of acute effects. As 
described above, experts in industrial 
hygiene and occupational health have 
developed factors to be used to offset, at 
least to some extent, the insensitivity of 
NOELs and LOELs to such factors as 
subcellular effects, sensitive individuals, 
and chronic exposure. It is possible to 
use these data, combined with 
professional judgment and OSHA’s 
expertise and experience, to determine 
that significant risk exists at current 
levels of exposure and that a reduction 
in these levels will substantially reduce 
this risk of material impairment of 
health. OSHA is also confident that it is 
not attempting in this rulemaking to 
reduce exposures to insignificant levels. 
However, additional analysis may well 
reveal that the levels being proposed 
can be refined further in the future. 

B. Historical Development of 
Occupational Exposure Limits 

Early Limits 

Until the development of occupational 
health standards, the occurrence of 
adverse health effects resulting from 
exposures to hazardous substances or 
conditions in the workplace could only 
be determined ex post facto —after 
material impairment had already 
occurred to the health and welfare of 
exposed employees. For example, in her 
1910 studies of lead poisoning. Dr. Alice 
Hamilton was forced to rely on 
'^personal observations of working 
conditions and the illness and deaths of 
workers to demonstrate the existence of 
harmful exposures" (Pauli 1984/Ex. 1- 
255). The concept of occupational 
exposure limits thus represents a 
dramatic breakthrough in the battle 
against occupational disease, and these 
limits remain "one of the most useful 
and indispensable tools yet devised for 
safeguarding the health and well-being 
of industrial workers" (Thomas 1979/Ex. 
1-96). Occupational exposure limits are 
air quality values that apply in 
workplaces, and they are derived by 
studying the correlation between the 
amount of a toxic substance absorbed 
by the body and its effects on health. 
Within the context of occupational 
exposure, knowledge of this relationship 
permits quantification of the etiology "of 
a large number of occupational health 


impairments, [evaluation of] the risk of 
such impairments and. if necessary, 
[consideration of] the effectiveness of 
preventive measures" (Parmeggiani 
1973/Ex. 1-229). More specifically, an 
understanding of the levels at which 
disease or other adverse health effects 
occur can be used to establish limits for 
occupational exposure that reflect 
concentrations below which health 
hazards are unlikely to occur in most 
workers. 

The historical development of 
occupational exposure limits began with 
the published reports of a German 
scientist whose investigations in 1883 
into the effects on experimental animals 
(and on himself) of exposure to carbon 
monoxide at known air concentrations 
caused him to conclude that "the 
boimdary of injurious action of carbon 
monoxide lies at a concentration in all 
probability of 500 parts per million, but 
certainly [not less than] 200 parts per 
million" (Cook 1987/Ex. 1-187). Shortly 
after the appearance of this first 
documented dose-response value, 
another German researcher, K. N. 
Lehmann, published a series of reports 
on a number of chemical substances 
under the title "Experimental Studies on 
the Effect of Technically and 
Hygienically Important Gases and 
Vapors on die Organism." This series 
culminated in 1936 in a comprehensive 
paper on chlorinated hydrocarbons, 
published as Volume 116 of Archiv fur 
Hygiene. 

In 1912, Rudolf Robert published a 
table of exposure limits, based on 
animal studies, for 20 compounds. One 
of the first tables of hazardous air 
concentrations to originate in the United 
States was a technical paper published 
in 1921 by the U.S. Bureau of Mines. The 
33 substances included in this table 
were those frequently encountered in 
the workplace. In addition to limits 
based on the avoidance of acute toxic 
effects, this table provided some 
information on the least detectable odor 
concentration and the lowest airborne 
concentration required to cause 
irritation (Pauli 1984/Ex. 1-255; Cook 
1987/Ex. 1-187). 

Throughout the 1920s and 19308, data 
became available that correlated 
concentrations of harmful substances 
with observed effects on worker health 
for such materials as lead and mercury 
compounds, benzene, and granite dusts. 
These early occupational health studies, 
which were based on animal 
experiments and on findings in exposed 
workers, provided the kind of data 
needed to link human exposures "to 
concentrations that were capable of 


producing not only acute, but chronic 
health effects" (PauU 1984/Ex. 1-255). 

After 1935, the emphasis of 
researchers had shifted, for the most 
part, from the reporting of a series of 
values for a range of acute effects to 
results that yielded a single limit based 
on studies of repeated exposures. Over 
the years, a sizable amount of data 
about the levels of exposure that would 
not produce injurious effects had been 
amassed for a considerable number of 
substances. "By the early 1940s. control 
of the occupational environment to 
prevent the harmful absorption of toxic 
materials was becoming an accepted 
principle, and the practical problem of 
defining what was ‘harmful* was 
beginning to be met by employing 
maximum allowable concentrations" 
(Pauli 1984/Ex. 1-255). In 1943, Sterner 
(Ex. 1-806) explained the meaning of the 
term maximum allowable 
concentrations as "the upper limit of 
concen-tration of an atmospheric 
contaminant which will not cause injury 
to an individual exposed continuously 
during his working day and for 
indefinite periods of time*’ (Pauli 1984/ 
Ex. 1-255). 

The first lists of maximum allowable 
concentrations of airborne toxic 
substances were issued between 1933 
and 1938. The Union of Soviet Socialist 
Republics (U.S.S.R.) was the first 
country to make occupational exposure 
limits a statutory obligation; in 1933 the 
U.S.S.R. published a list that included 14 
substances. The first American list was 
published four years later by the State 
of Massachusetts, and in 1938 Germany 
issued occupational health standards for 
a number of organic solvents (Holmberg 
and Winell 1977/Ex. 1-141). 
Additionally, the United States 
"imposed limited occupational safety 
and health requirements on certain 
contractors with the Federal 
government" when the Walsh-Healey 
Act was passed in 1936 (Mintz 1984/Ex. 
1-840). 

Standards Developed by Professional 
Organizations 

During the 19408, American 
organizations led in the development of 
occupational health standards, 
beginning with the American Standards 
Association (now the American 
National Standards Institute, or ANSI) 
list of ‘‘maximum acceptable 
concentrations" (MAGs), which 
appeared in 1941. This list represented a 
consensus of opinion by the ASA and a 
number of industrial hygienists who had 
formed the American Conference of 
Governmental Industrial Hygienists 
(ACGIH) in 1938 (Baetjer 1980/Ex. 1- 
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223). Originally conceived of as a time- 
weighted concentration to be 
maintained as an average over an entire 
work shift, the MAC was redefined in 
1957 to mean an upper level (i.c., a 
ceiling concentration) that should never 
be exceeded (T*inier 1976/Ex. 1-79). 

An important contribution to 
occupational health standard-setting 
was made in 1945 by Warren Cook (Ex. 
1-726), who published a list of maximum 
allowable concentrations for 132 
industrial atmospheric contaminants. 
These limits had been developed by six 
states, the U.S. Public Health Service, 
and the American Standards 
Association, end included Cook's own 
list of "accepted or tentative values" 
based on industrial experience, animal 
experimentation, human sensory 
response, or a combination of these 
factors. This table was followed by 

Documentation supported by 187 specific 
references, indicating the basis and reliability 
of each value. Cook was the first investigator 
to codify all of the available data on MAC*8 
and present it in one publication. His list of 
recommended values was incorporated, 
practically without changes, by the ACGIH in 
establishing the TLVs. In support of Cook's 
inferences, it should be noted that 50 of the 
* • “ values that he recommended in 1945 
were subsequently adopted as federal 
standards, and are still in use today (Pauli 
1984/Ex. 1-255). 

The American Conference of 
Governmental Industrial Hygienists' 
Subcommittee on Threshold Limits 
presented its second report at the Eighth 
Annual Meeting of the ACGIH in 1946. 
The report included values for 131 gases, 
vapors, dusts, fumes, mists, and 13 
mineral dusts "compiled from the list 
reported by this subcommittee * * * In 
1942. from the list published by Warren 
Cook in • * • 1945, and from published 
values of the Z-37 Committee of the 
American Standards Association" (Cook 
1987/Ex. 1-87). The Committee's report 
noted that: 

Considerable difficulty attends the fixing of 
satisfactory values for maximal allowable 
concentrations of chemicals in respirable 
atmospheres because of the lack of a uniform 
definition of the maximum allowable con¬ 
centration concept. One concept is that the 
M.A.C value should represent as accurately 
as possible that concentration at which a 
worker exposed for a sufficient period of time 
will just escape physiological or organic 
injury and occupational disease. 

A second concept is that the M.A.C. should 
represent some fraction of that concentration 
which will injure the worker in order to allow 
a margin of safety in the design of protective 
equipment and guard against possible 
synergistic effects in the case of multiple 
exposures, A third concept is that the M.A.C. 
should perform the functions of the former 
.‘oncepis and in addition provide a work 
nvironment free of objectionable but non¬ 


in jurious concentrations of smokes, dusts, 
irritants and odors. Obviously all of these 
concepts cannot be fulfilled with the 
establishment of a single value. MA.C. 
values in use at the present time represent 
examples of all of these concepts. The 
committee feels that the establishment of 
dual lists or a single definition is not possible 
at the present time (ACGIH 1946). 

The report concluded by stressing that 
the 1948 list of MAC values was 
presented "with the definite 
understanding that it be subject to 
annual revision" (ACGIH 1948). 

Papers presented at both the Ninth 
International Congress on Industrial 
Medicine in London (1948) and at the 
Fifteenth International Congress of 
Occupational Health in Vienna (1966) 
also dealt with maximum acceptable 
concentrations. The first of these 
proposed that zones of toxicity be set up 
to facilitate an understanding of the 
relative hazards of substances, "since 
the boundaries of MAC values were not 
sharp lines of demarcation" (Cook 1987/ 
Ex. 1-87). At the 1966 meeting, 
discussion took place on the advantages 
of the concept of a "peak level" of 
exposure—an extension of the "ceiling 
level" notion inherent in the definition 
of a M.AC since 1957. A "peak level" 
was defined as one "that can be applied 
to certain substances for brief 
designated periods and for a strictly 
limited number of limes during the work 
shift, with a designated time interval 
between peaks. The 'peak' concept 
places a limit on the intermittent higher 
exposures that occur in many industrial 
operations. The time-weighted average 
exposure limit is of course to be 
observed [even when a peak has also 
been assigned to a substance]" (Cook 
1987/Ex. 1-87). 

Terminology and definitions 
throughout this early period were 
ambiguous and imprecise, reflecting 
uncertainty as to exactly what needed 
to be and could be done in the realm of 
occupational health standard setting. 
Initially, the ACGIH designated its 
recommended limits as "maximum 
allowable concentrations," although this 
term was often used interchangeably 
with "threshold limit values." Confusion 
about the meaning, interpretation, and 
relative significance of the terms being 
employed during this embryonic period 
was common. Aiter 1953, the ACGIH 
defined the concept of threshold limit 
value in the preface to its annual 
published list of occupational health 
standards as "maximum average 
atmospheric concentrations * * * for an 
eight-hour day." Documentation for the 
238 substances included in the TLV® list 
for 1956 was provided by Smyth (Ex. 1- 


759) in a separate paper in which the 
author 

Recommended that the TLVs include 
references to the underlying data, and that 
the concepts represented by the values be 
restated In more realistic toxicological terms. 
In his analysis of the TLVs. he [Smyth] 
concluded that nine categories of 
objectionable action were guarded against: 
chronic toxicity, acute toxicity, narcosis, 
irritation, asphyxiation, fume fever, eye 
pigmentation, ileigic response, and cancer 
(Pauli 1984/Ex. 1-255). 

At about the same time. Stokinger 
stated that, in his opinion, the Threshold 
Limits Committee had avoided grappling 
with the issue of developing a method 
for establishing limits for industrial 
carcinogens and noted that, with the 
exception of nickel C€n'bonyl. limits had 
not been assigned for potential 
carcinogens (Pauli 1984/Ex. 1-255). In 
1962, however, the TLV Committee 
added three carcinogens to the TLV list, 
although these were listed separately in 
an appendix and did not have assigned 
numerical values. 

Despite the fact that the ACGIH had 
stressed early on that TLVs® were 
intended as guides and not as rigidly 
enforceable limits, the American 
Standards Association’s MAC values 
(or, where none was available, the 
TLV®) were included as mandatory 
limits in the Safety and Health 
Standards for Federal Supply Contracts, 
which were published in 1960 under the 
Walsh-Healey Act. Following this 
action, the ACGIH issued a statement 
on the definitions and interpretations of 
TLVs® and MACs (Stokinger 1962/Ex. 1- 
998). At the same time, the ACGIH 
announced the production of the first 
edition of the Documentation for 
Threshold Limit Values (ACGIH 1962); 
this was followed by another paper in 
which the work and intentions of the 
Threshold Limits Committee were 
reviewed. Turner states that 

(A]t this time the concept of ceiling values 
and excursion factors around the time- 
weighted average values was introduced in 
order to reduce conflict or confusion with the 
•‘maximal” values in the American (ANSI) 
Standards. A "C” (ceiling value) listing was 
to be given to those fast-acting substances 
thought likely to be injurious if the 
concentration exceed^ the limit value by 
more than a designated factor for a relatively 
short period (about 15 min.). The factor 
varied between 3 and 1.25, depending 
inversely upon the magnitude of the TLV. A 
corollary was that the factor would also 
indicate the limit of permissive excursion of 
the concentration al^ve the TLV for a 
substance not given a “CT listing, always 
provided that the time-weighted average 
concentration did not exceed the TLV, This 
rule of thumb approach to limiting exposure 
is no doubt appropriate to certain sul^tances 
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when they are used routinely throughout the 
working day. It seems to have little relevance 
in other instances where exposure is irregular 
or where the basis for fixing the TLV is on 
grounds other than toxicity (Tumer 1976/Ex. 
1-79). 

Permissible Exposure Limits in the Era 
of OS HA 

Shortly after the Occupational Safety 
and Health (OSH) Act became effective. 
OSHA issued standards that would 
provide the Agency with a basis for 
promptly commencing its enforcement 
program. Congress gave OSHA the 
authority under section 6(a) of the Act to 
promulgate certain standards without 
rulemaking, i.e., without the delays 
inherent in public comment proceedings. 
These so-called “start-up” standards 
derived from national consensus 
standards and established Federal 
standards, I.e., ANSI, the National Fire 
Protection Association (NFPA), the 
Walsh-Healey Public Contracts Act. the 
Longshoremen’s and Harbor Workers’ 
Compensation Act (LHWCA), and the 
Contract Work Hours and Safety 
Standards Act of 1969 (also known as 
the Construction Safety Act). 

The startup standards adopted by 
OSHA for genera] industry in this early 
period derived from the ACGIH 1968 list 
of TLVs® that had been incorporated 
into the Walsh-Healey Act. and those 
adopted for construction derived from 
the 1970 ACGIH TLVs® that had been 
incorporated into the Construction 
Safety Act. (There are thus a few 
differences in the PELs OSHA applies in 
general industry and construction, since 
the ACGIH had updated its TLVs* for a 
few substances when it issued its 1970 
list.) In agriculture, however, OSHA did 
not adopt startup standards and, in the 
intervening years, the Agency has not, 
until now. corrected this deficiency (see 
the discussion in the History and Need 
for Revision of the PELs section of this 
preamble). In the interval since the 
establishment of OSHA and the 
adoption of the 1970 ACGIH TLVs® and 
a few ANSI limits for construction and 
maritime, the ACGIH has continued to 
revise, update, and document its annual 
list of TLVs®; since 1968, this process 
has been an annual one. During this 
time, the ACGIH TLVs* haye been 
“accepted on an international basis as 
the best available guides for providing 
healthful occupational environments, 
and at least 18 countries, including the 
United States, have either adopted them 
as legal standards or as guides to legal 
action, thus verifying their efficacy in 
accomplishing this purpose" (Pauli 1984/ 
Ex. 1-255). 

In 1989, in the largest rulemaking ever 
undertaken by the Agency. OSHA 


updated and supplemented its list of 
permissible exposure limits by 
considering new or more protective 
exposure limits for 428 toxic substances; 
these new and revised PELs apply in 
general industry workplaces. The action 
OSHA takes today initiates the process 
of extending these new and revised 
limits to workplaces in the construction, 
maritime, and agriculture industries. 

That the limits being proposed for 
revision and updating are seriously out 
of date is attested to by the fact that the 
ACGIH has found it necessary to revise 
or to add nearly 400 limits to its list of 
TLVs* in the 20 years since the limits 
adopted by OSHA in 1971 and still in 
force in these sectors were Initially 
published. Recognition that OSHA’s 
permissible exposure limits in 
construction and maritime need 
updating to reflect recent developments 
in toxicology and new data on the 
health effects associated with exposure 
to these substances is nearly universal 
and is evidenced by the widespread 
support for the recent air contaminants 
rulemaking that updated and revised 
OSHA’s PELs for general industry. 

The Agency believes that 
promulgation of the proposed limits will 
address a broad range of signiffcant 
risks now prevalent in the construction, 
maritime, and agriculture industries. As 
many industrial hygienists and 
occupational safety and health 
professionals have noted, the use of 
permissible exposure limits continues to 
be the single most effective way of 
protecting the health, functional 
capacity, and well-being of the 
American worker. 

C. Description of the Substances for 
Which Limits Are Being Proposed 

In this rulemaking. OSHA is proposing 
to revise or to add PELs for 
approximately 588 toxic substances and 
to apply these limits to workplaces in 
the construction, maritime, and 
agriculture industries. OSHA recently 
completed this action for general 
Industry (see 54 FR 2332 et seq.). This 
section of the preamble identifies the 
PELs being proposed for construction, 
maritime, and agricultural workplaces, 
describes the available toxicological 
data, and explains the Agency's 
rationale for selecting the permissible 
exposure limits proposed for these 
substances. 

The universe of substances included 
in this rulemaking is bounded by the 
substances that OSHA recently 
considered in the general industry Air 
Contaminants rulemaking that amended 
29 CFR 1910.1000. That is. OSHA is not 
at this time proposing exposure limits 
for any hazardous substance that was 


not considered in that rulemaking, with 
the exception of a group of 
approximately 160 substances. For these 
160 substances, OSHA's current limits in 
general industry, construction, and 
maritime are. with very few exceptions, 
identical and are believed by the 
Agency already to be at adequately 
protective levels. However, since OSHA 
has never had PELs that applied in 
agricultural workplaces, the Agency is 
proposing to apply its PELs for these 160 
substances, as well as those for the 
other substances described above, to 
agriculture for the first time. In addition, 
OSHA’s interpretation is that the 
exposure limits included in Tables Z-1. 
Z-2, and 2^ apply in longshoring. 
However, the language at 29 CFR 
1918.93 (e) and (f) is somewhat 
ambiguous. Accordingly, OSHA intends 
in the present rulemaking to eliminate 
this ambiguity and to make all such 
limits applicable to the longshoring 
sector. 

For all of the substances addressed in 
this rulemaking, OSHA has already 
evaluated in great detail the studies, 
public comments, and evidence in the 
prior rulemaking record for general 
industry. The levels proposed in this 
rulemaking are the same as those that 
OSHA determined to be justified in the 
general industry rulemaking. Therefore, 
the limits being proposed today 
represent, in the Agency’s professional 
judgment, those levels found to be most 
consistent with the best available 
toxicological data. OSHA’s mandate, 
and the case law that has subsequently 
developed to interpret that mandate. 
(For a discussion of the relevant 
legislative and judicial principles, see 
the sections of this preamble entitled 
Pertinent Legal Authority. History and 
Need for Revision of the PELs, and 
Approach). 

For ease of analysis and presentation, 
the substances included in the scope of 
this rulemaking have been grouped into 
16 separate sub-sections. In general, 
these groupings (sections IV.C.l through 
IV.C.14) reflect the primary toxicological 
basis underlying the ACGIH or NIOSH 
recommended limits for these 
substances. In addition, two additional 
sections (Sections IV.C.15 and 16) cover 
substances for which OSHA is 
proposing to add short-term limits and 
those for which the Agency is proposing 
to add skin notations. 

The following sections are included: 

1. Substances for which Proposed Limits 

Are Based on Avoidance of 

Neuropathic Effects 

2. Substances for which Proposed Limits 

Are Based on Avoidance of 

Narcotic Effects 
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3. Substances for which Proposed Limits 

Are Based on Avoidance of Sensory 
Irritation 

4. Substances for which Proposed Limits 

Are Based on Avoidance of Liver or 
Kidney Effects 

5. Substances for which Proposed Limits 

Are Based on Avoidance of Ocular 
Effects 

6. Substances for which Proposed Limits 

Are Based on Avoidance of 
Respiratory Effects 

7. Substances for which Proposed Limits 

Are Based on Avoidance of 
Cardiovascular Effects 

8. Substances for which Proposed Limits 

Are Based on Avoidance of 
Systemic Toxicity 

9. Substances for which Proposed Limits 

Are Based on Observed-No- 
Adverse-Effect Levels 

10. Substances for which Proposed 

Limits Are Based on Avoidance of 
Physical Irritation and Other Effects 

11. Substances for which Proposed 

Limits Are Based on Analogy to 
Related Substances 


12. Substances for which Proposed 

Limits Are Based on Avoidance of 
Biochemical/Metabolic Effects 

13. Substances for which Proposed 

Limits Are Based on Avoidance of 
Sensitization Effects 

14. Substances for which Proposed 

Limits Are Based on Avoidance of 
Cancer 

15. Substances for Which 1987-1988 

ACGIH TLV* Are Less Stringent 
Than Existing OSHA PELs 

16. Substances for Which OSHA Is 

Proposing Short-Term Exposure 
Limits 

17. Substances for Which OSHA Is 

Proposing to Add Skin Notations. 

A list of the references that OSHA is 
relying on in evaluating the toxicological 
evidence pertaining to these chemicals 
appears in section IV-D. 

1. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Neuropathic Effects 

Introduction. Many industrial 
chemicals have been shown to cause 


severe neurological effects in exposed 
workers, and these effects are often 
irreversible. The proposed limits for 25 
substances have been set at levels 
established to avoid neuropathic effects 
in exposed workers. Table Cl-1 lists 
these neuropathic agents, along with 
their CAS numbers. HS numbers. 1987- 
1988 ACGIH TLV®s. and NIOSH RELs. 
In addition. Table Cl-1 shows OSHA's 
current PELs for these substances in 
construction, shipyards, marine 
terminals, and longshoring operations. 
OSHA currently has no PELs for these 
substances in agriculture. The right- 
hand column in Table Cl-1 shows the 
current PEL for each substance in 
general industry; these are the limits 
being proposed today for these 
substances in construction, maritime, 
and agricultural workplaces. 
Promulgation of these limits will make 
OSHA's PELs for these substances 
consistent across all regulated sectors. 


Table Cl-1 .—Substances for Which Proposed Limits Are Based on Avoidance of Neuropathic Effects 


H.S. 


No./chemIcal name 


CAS No. 


2019 Biphenyl (Diphenyl)__ 

1051 n-Butyl alcohol_ 

1078 Chiohnated camphene__ 


92-52-4 

71-38-3 

8001-35-2 


1114 Decaborane_ 


17702-41-9 


2054 Ditxxane__ 

1116 Di-sec-octyl-phthalate (DL 
ethythexyLphtt^te). 

1123 Dichloroaoetylone_ 

1149 Dipfopylene glycol methyl 
ether. 

1200 n-Hexane...,... 


19287-45-7 

117-81-7 

7572-29-4 

34590-94-6 

110-54-3 


1202 2-Hexanone (Methyl n-butyl 
ketone). 

1216 Iron pentacart>ony1 (as Fe).,... 
2100 Lindane™_ 


591-78-6 

13463-40-8 

58-69-9 


2103 Manganese, dust and com¬ 
pounds. 

1238A Manganese, fume (as Mn)... 

1237 Manganese cydopenta- 
dienyl trlcartx>nyl (as Mn). 

1238 Manganese tetroxlde (as 
Mn). 

1240 Mercury (aryl arxi Inorganic 
compounds) (as Hg). 

1241 Mercury, vapor (as Hg)_ 


7439-96-5 

7439-96-5 

12079-65-1 

1317-35-7 

7439-97-6 

7439-97-6 


1242 Mercury, (organo) alkyl 
compounds (as 1^). 

2104 Methyl acetyler^e... 

1251 Methylacrylortitrile.. 

1253 Meth^ bromide ... 


7439-97-6 

74-99-7 

126-98-7 

74-63-9 


1304 Perrtaborane.. 


19624-22-7 


1316 Phenyl mercaptan. 


106-98-5 


Current OSHA 
PEL in 
constructioa 
shipyards, marine 
terminais. and 
longshoring • 


0.2 ppm TWA_ 

100 ppm TWA. 

0.5 mg/m» TWA. 
Skkv 

0.05 ppm TWA 
Skin. 

0.1 ppm TWA.. 

5 mg/m» TWA_ 

0.1 ppm Ceiling. 

100 ppm TWA 
Skin. 

500 ppm TWA.. 


100 ppm TWA 


0.5 mg/m» TWA. 
Skin. 

5 mg/m> Ceiling_ 

5 mg/m* CeHing..... 


0.1 mg/m» TWA 
Skin. 

0.1 mg/m* TWA 
Skin. 

0.01 mg/m* 

TWA Skin. 

1000 ppm TWA_ 

20 ppm Ceiling, 
skin. 

0.005 ppm TWA..,.. 


1987-1988 ACGIH TLV *• 


NIOSH REL t 


Proposed OSHA PEL In 
construction, shipyards, marine 
termir^als. lon^hohng. and 
aghcutture* 


0.2 ppm TWA____ 

50 ppm Ceiling, Skin___ 

0.5 mg/m* TWA 1 mg/m* STEL 
Skin. 

0.05 ppm TWA 0.15 ppm STEL, 
Skin. 

0.1 ppm TWA_ 

5 mg/m» TWA 10 mg/m* STEL... 



rtt) 


0.2 ppm TWA 
50 ppm CeHing. Skia 
0.5 mg/m* TWA 1 mg/m» STEL, 
Skin. 

0.05 ppm TWA 0.15 ppm STEL. 
Skia 

0.1 ppm TWA 

5 mg/m* TWA 10 mg/m* STEL 


0.1 ppm Celling-....- 

100 ppm TWA 150 ppm STEL 
Skia 


50 ppm TWA.. 

5 ppm TWA_ 


100 ppm TWA 
510 ppm. (15- 
min) Celling. 

1 ppm TWA_ 


0.1 ppm CeiHng. 

100 ppm TWA 150 ppm STEL 
Skia 

50 ppm TWA 


5 ppm TWA 


0.1 ppm TWA 0.2 ppm STEI_ 

0.5 mg/m* TWA Skin_ 


0.1 ppm TWA 0.2 ppm STEL 
0.5 mg/m* TWA Skia 


5 mg/m* CeHing_ 


5 mg/m* Ceiling. 


1 mg/m* TWA 3 mg/m» STEL.... 
0.1 mg/m* TWA SWn...._ 


1 mg/m* TWA 3 mg/m* STEL 
0.1 mg/m* TWA Skia 


1 mg/m* TWA.. 

0.1 mg/m* TWA Skin*_ 

0.05 mg/m* TWA Skin. 


0.05 mg/m» TWA.. 
0.05 mg/m» TWA.. 


1 mg/m* TWA 

0.1 mg/m* Ceiling. Skia 

0.05 mg/m* TWA Skia 


0.01 mg/m» TWA 0.03 mg/m* 
STtL Skia 

1000 ppm TWA 1250 ppm STEL... 

1 ppm TWA Skin........_........... 

5 ppm TWA Skin_ 


(tt)- 


0.01 mg/m* TWA 0.03 mg/m* 
STEL Skia 
1000 ppm TWA 
1 ppm TWA Skia 
5 ppm TWA Skia 


0.005 ppm TWA 0.015 ppm 
STEL 

0.5 ppm TWA..... 


0.005 ppm TWA 0.015 ppm 
STEL 

0.5 ppm TWA 
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Table Cl-1 .—Substances for Which Proposed Limits Are Based on Avoidance of Neuropathic Effects—C ontinued 


H.S. No7ct>emical nam« 

CASNa 

Current OSHA 
PEL to 
conetnxiion, 
shfpyarOs. mertoe 
termtoals, and 
longshortog • 

1867-Ides ACGlH UV 

NIOSH RELt 

Propoeed OSHA PEL to 
constniction. shipyards, martne 
terminala, lonc^hoOng. ard 
agriculture* 

1342 1^-Propytene glycol dtok 
trata. 

6423-43-4 


0 06 ppm TWA Skin ... 


0.05 ppm TWA. 





• OSHA'8 TWA limits are for S-hOiM exposures; its STELs are lor 15 minutes unless oir>enms8 specified; and its ceilings sre peeks not to be exceeded lor any 

period of ttme; OSHA’s PELS do not correntfy apply in Agriculture. ^ ^ . 

•• The ACGlH TLV^TWA is tor w S-bour exposure: iu STELs are IS-minute limits not to be exceeded more than 4 times per day wrth a minimum of 00 minutes 
between successiva STEL exposures; and its ceilings are peaks not to be exceeded for any pertod of time. 

t NKDSH TWA limits are tori 0 hour/day, 40 hois/vreek exposures unteae otherwise specified, and its ceilings are peaks not to be exceeded tor any period of time 
unless a duration is speciffad In parentheses. 

t NOSH cort^ders tfxa substartoe a potential oocupabortal carctoogen and recommends that exposures be reduced to the lowest feasible concentrattor\. 

• The OSHA limit tor the aryf arxl inorganic compourxis of mercury derived from an American National Standards Irtstitute (ANSI) standard rather than the ACGlH 
TLV*. 


Description of the health effects. The 
human nervous system comprises the 
central nervous system (CNS) and the 
peripheral nervous system (PNS). The 
CNS is made up of the brain and spinal 
cord, while the PNS consists of a 
network throughout the body of nerves 
that communicate with the CNS via 
connections to the spinal cord. The 
brain and spinal cord are bathed in 
cerebrospinal fluicL which supphes 
nutrients to the CNS and also acts as a 
barrier against the entry of some foreign 
substances. This barrier protects the 
central nervous S 3 r 8 tem. In general, fat- 
soluble substances readily diffuse 
across this barrier and water-soluble 
substances do not 

Chemicals that affect the central 
nervous system can manifest their toxic 
effects peripherally. An example of this 
is the tremor associated with elemental 
and organic mercury poisoning. 
Exposure to some neurotoxic chemicals 
[for example, to n-hexane] is associated 
with axonal degeneration of the nerves 
in both the central and peripheral 
nervous systems. Baker (1983/Ex. 1-230) 
refers to this dual-system effect as 
central-peripheral distal axonopathy. 

Nervous system toxicants can affect 
motor function, sensory function, or 
integrative processes, and they can also 
cause changes in the behavior of 
exposed persons. Substances that cause 
demyelination or neuronal damage can 
produce motor dysfunction that is 
expressed as muscular weakness or 
unsteadiness of gait, while exposures to 
chemicals that are associated with loss 
of sensory function may result in 
alterations in touch, pain, or 
temperature sensation or damage to 
sight or hearing. Other neuropathic 
chemicals affect the way in which 
information is processed in the brain 
and can interfere with learning and 
memory. OSHA believes that all of the 
health effects described above 


constitute material impairments of 
health within the meaning of the Act 

Although mature neurons cannot 
divide and be replaced, the nervous 
system has considerable ability to 
restore function that is lost as a result of 
exposure to toxic chemicals. This 
capability to restore function even after 
neurons have been killed ia achieved by 
two mechanisms: Plasticity of 
organization and redimdancy of 
function; that is, when some neurons 
die, other cells that perform the same 
function may be able to maintain an 
adequate level of functioning, or other 
neurons may be able to “learn'* how to 
perform the lost function. However, 
even when one of these mechanisms 
comes into play to compensate for 
neuronal damage, the overall reserve 
capacity of the nervous system will have 
been diminished. The loss of this reserve 
could be critical in a situation in which 
additional demands are placed on the 
nervous system. Thus, even so-called 
reversible neuropiathic effects should be 
seen as toxic effects causing alterations 
in and material impairment of the 
normal functioning of the nervous 
system. 

The neurological effects potentially 
associated wil^ chemical exposures are 
numerous, and it ia not always easy to 
identify the precise target site. However, 
recent medical advances have made 
tests available that can detect 
neurological damage that was not 
detectable several years ago. For 
example, eleclrophysiological methods 
have been developed to measure 
damage to the visual pathway caused by 
such exposures. Because of the variation 
in individual responses to chemical 
exposures, exposure lixxuts should be set 
with a view toward this range of 
susceptibility and the avoidance of any 
neuropathic effects. 

Peripheral nervous system effects. 

The pathological mechanisms 
associated with peripheral neuropathies 


result from segmental demyelination or 
axonal degeneration. Segmental 
demyelination destroys the myelin 
sheath but leaves the axon intact; this 
causes a slowing in nerve conduction 
velocity. Muscle weakness is often the 
first sign of such segmental 
demyelination. and this effect can 
progress to loss of motor function or 
paralysis. Although remyelination may 
occur within weeks after injury, even a 
temporary loss In motor or sensory 
function may place the affected worker 
(and his or her co-workers) at risk of 
injury. 

Axonal degeneration is a more serious 
effect because recovery is often slow or 
incomplete. This type of degeneration 
causes demyelination secondary to the 
degeneration of the distal portion of the 
nerve. This effect occurs when a 
chemical interferes with the physiologic 
dynamics of the nerve, e.g., when it 
decreases the transport of nutrients to 
the nerve; in such cases, the axon 
degenerates (dies back) sufficiently to 
accommodate the cell’s capacity to 
supply it with nutrients. Axonal 
degeneration can also occur as a result 
of biochemical or metabolic 
derangement of the central nervous 
system. Alkyl mercury and elemental 
mercury are examples of neurotoxic 
chemicals causing this type of effect 
(Cavanaugh 1977/Ex. 1-202). 

Central nervous system effects. The 
mechanism of action of central nervous 
system toxins is not well understood but 
is believed to be associated with 
neurochemical alteration in the brain. 
Seizures, Parkinsonism, intellectual 
impairment, narcosis, dementia, cranial 
neuropathy, and visual disturbances are 
all examples of effects that can occur 
after overexposures to neuropathic 
chemicals. The more serious CNS 
effects, such as Parkinsonism, dementia, 
intellectual impairment, and cranial 
neuropathy, are generally not reversible 
(Baker 1983/Ex. 1-230). Before these 
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exposure-related effects are manifested, 
subtle changes in behavior may occur, if 
these subtle signs are interpreted 
correctly, exposure can be stopped 
before irreversible damage occurs. 

Dose-response relationships and 
neuropathic effects. The development of 
chemically induced neurological effects 
is believed to follow a dose-response 
pattern. At an exposure intensity or 
duration below the no-effect level, 
detectable effects are unlikely to be 
evident As exposure intensity/duralion 
increases to and beyond this level, the 
toxin begins to interfere with the normal 
cellular processes of the neurological 
system. At this early stage, transient 
signs and symptoms may appear. Overt 
effects become more severe as exposure 
continues and finally progress to serious 
loss of neurological function and 
possible permanent damage to neural 
tissue. Increases in our ability to detect 
neurological changes at lower levels of 
exposure have shown that 
neurobehavioral changes or impairment 
may occur at levels previously thought 
to be innocuous. These early effects can 
be important indicators of potential 
functional impairment at exposure 
levels below those that produce either 
transient or permanent damage. Heavy 
metals, solvents, and pesticides are 
examples of substances that can cause 
symptoms and conditions such as 
nausea, sensory and motor function 
impairments, depression, sleep 
disturbances, cognitive impairment, and 
sexual dysfunction. The limits being 
proposed for the substances in this 
group of neurotoxins are designed to 
maintain worker exposures below the 
level associated with such adverse 
health effects. OSHA believes that this 
approach will ensure that employees 
^11 not be likely to suffer these material 
impauments of health and will provide a 
mai^ of safety against the risk of more 
severe or permanent neurological 
impairment. 

The follow^ discussions describe 
0SHA*8 preliminary findings for all of 
the substances in this group and 
illustrate the material impairments of 
health potentially faced by workers 
exposed to these toxicants. 

BIPHENYL (DIPHENYL) 

CAS: 92-52-4; Chemical Formula; 

CsHsCeHs 
H.S. No. 2019 

In general Industry, construction, and 
maritime, OSHA's current permissible 
exposure limit for biphenyl (also called 
phenyl) is 0.2 ppm as an 8-hour TWA. 
There is no current limit for this 
substance in agriculture. The ACGIH 
has a TLV®-TWA of 0.2 ppm for 
biphenyl NIOSH has no REL but 


concurs with the PEL being proposed. 
OSHA is proposing an 8-hour TWA PEL 
in agriculture of 0.2 ppm for biphenyl. 
This is the limit recently established for 
this substance in general industry. 

Biphenyl is a solid substance that is 
crystalline in form and ranges in color 
from colorless to light yellow (Hawley's 
1987, p. 426; AlHA 1964). Biphenyl has a 
distinct aromatic odor and occurs most 
commonly in the form of a white, scaly 
solid (ACGIH 1986, p. 58; AIHA 1964). 
Biphenyl is used as a fungistat in the 
packaging of citrus fruits, for plant 
disease control, in organic synthesis, as 
a heat-transfer agent, and as a dyeing 
assistant for polyesters (Hawley’s 1987, 
p. 426; ACGIH 1986. p. 58). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Biphenyl is an irritant of the eyes and 
mucous membranes in both animals and 
humans; at high concentrations, this 
substance causes peripheral and central 
nervous system damage, liver and 
kidney damage, and bronchopulmonary 
lesions. The oral LDs© in the rat is 3280 
Dflg/kg (RTECS1991). Rats who have 
inhaled diatomaceous earth 
impregnated with biphenyl at a 300-mg/ 
m® concentration for 7 hours/day for 64 
days showed signs of irritation of the 
nasal mucosa and labored breathing; 
bronchopulmonary lesions and mild 
toxic effects on the liver and kidneys 
were seen at autopsy. Rabbits were 
unaffected by this exposure, but mice 
exposed at only 5 mg/m* for this period 
of time showed signs of respiratory 
difficulty (Deichmann. Kitzmiller, 

Dievker et al. 1947). Among 33 workers 
in one plant who had had prolonged 
exposure to biphenyl at concentrations 
as high as 123 mg/m*, the most 
commonly described symptoms were 
headache, numbness and aching of the 
limbs, general fatigue, and 
gastrointestinal symptoms (pain, 
nausea, and indigestion). Examinations 
of 22 of these workers for 
neurophysiological changes found that 
19 had alterations representative of 
central and/or peripheral nervous 
system damage. In one fatal case in this 
plant, exposure was estimated to have 
been high (not further specified) for 11 
years. Autopsy showed widespread 
liver necrosis with some cirrhotic areas, 
nephrotic changes, heart muscle 
degeneration, and edematous brain 
tissue (Hakkinen, Hemberg. Karll. and 
Vikkula 1973). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 


risk of experiencing the material health 
impairments potentially associated with 
exposure to biphenyl; these include 
central and peripheral nervous system 
Injury, irritation of the eyes and mucous 
membranes, bronchopulmonary lesions, 
and liver and kidney damage. The 
Agency believes that establishing an 8- 
hour TWA PEL of 0.2 ppm will 
substantially reduce these significant 
occupational risks in agricultural 
establishments. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

n-BUTYL ALCOHOL 

CAS: 71-36-3; Chemical Formula: 

CHjCHjCHjCHsOH 
H.S. No. 1051 

In construction, shipyards, meuine 
terminals, and longshoring operations, 
OSHA’s current PEL for n-butyl alcohol 
is a 100-ppm 8-hour TWA: the ACGIH 
'TLV* is a 50-ppm ceiling, with a skin 
notation. OSHA has no PEL for this 
substance in agriculture. NIOSH has no 
REL for n-butyl alcohol but concurs (Ex. 
8-47, Table Nl) that the 50-ppm ceiling 
PEL and skin notation OSHA is 
proposing for this substance in 
construction, maritime, and agriculture 
are appropriate. These were Ae limits 
recently established for n-butyl alcohol 
in general industry. 

n-Butyl alcohol is a colorless, highly 
refractive liquid with a mild wine-like 
odor. n-Butyl alcohol is widely used as a 
solvent in shellacs, varnishes, resins, 
waxes, oils, dyes, and surface coatings, 
and as a chemical intermediate. It is 
also used in veterinary medicine as a 
bactericide (HSDB1985). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Inse cticid e. Fungicide, and Rodenticide 
Act (FIFRA). 

n-Butyl alcohol is a moderate irritant 
of the eyes, nose, and throat in humans 
and animals and has caused hearing 
loss in experimental animals and 
exposed workers. The oral LDm in rats 
is 790 mg/kg. and the LCm in the same 
species is 8000 ppm for 4 hours (RTECS 
1990). The dermal LDw in rabbits is 3400 
mg/kg (RTECS 1990). In contact with 
rabbit eyes, n-butyl alcohol causes 
moderate but reversible injury (graded 7 
on an ascending severity scale of 1 to 
10 ) (Grant 1986. p. 162). Applied to the 
skin of rabbits, n-butyl alcohol caused 
mild-to-moderate irritation (RTECS 
1990). 

In humans, however, n-butyl alcohol 
is suspected of causing vacuolar 
keratopathy, i.e., many transparent 
vacuoles in the epithelicd layers of the 
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cornea (Cogan and Grant 1945,1948; 
)aeger 1953; Kruger 1932). Exposure to 
butyl alcohol-containing solvents is 
believed to have caused this effect 
which can. in severe cases, result in 
lacrimation and pain, especially on first 
arising in the morning (Cogan and Grant 
1945). Contact dermatitis of the hands 
and fingers of exposed workers has also 
been reported (Clayton and Clayton 
1981, p. 4577). Systemic effects in the 
form of vestibular and auditory nerve 
injuries have occurred in n-butyl- 
alcohol-exposed workers in Prance and 
Mexico (Seitz 1972; Velasquez 1984; 
Velasquez, Escobar, and Aimaraz 1969/ 
Ex. 1-1174). Based on data describing 
the rate of n-butyl alcohol uptake 
through the skin of dogs. DiVincenzo 
and Hamilton (1979) suggested that 
direct contact of unprotected human 
hands with liquid n-butyl alcohol for one 
hour would result in an absorbed dose 
that is four times that resulting from the 
inhalation of 50 ppm for one hour. 

The current OSHA 8-hour TWA limit 
cf 100 ppm in construction and maritime 
is based on the studies of Tabershaw. 
Fahy, and Skinner (1944) and of Smyth 
(1956/Ex. 1-759). These studies 
indicated that workers experienced no 
narcotic or systemic effects at n-butyl 
alcohol concentrations below 100 ppm. 
However, eye, nose, and upper 
respiratory tract Irritation did occur in 
humans exposed to 24 ppm; this 
irritation became uncomfortable and 
was followed by headaches when the 
concentration reached 50 ppm (Nelson, 
Enge. Ross et at 1943/Ex. 1-66; RTECS 
1990). 

OAer data reported by Seitz (1972), 
Velasquez (1964), and Velasquez, 
Escobar, and Aimaraz (1980/Ex. 1-1174) 
indicate serious exposure-related 
hearing loss (hypoacusia) and long-term - 
systemic effects on the auditory nerves 
of exposed workers; the magnitude of 
the hearing loss was related to length of 
exposure to n-butyl alcohol. Nine of 11 
workers exposed without hearing 
protection to an n-butyl alcohol 
concentration of 80 ppm for periods of 
from 3 to 11 years displayed impaired 
hearing, and this phenomenon was 
particularly evident in younger workers 
(Velasquez 1964; Velasquez, Escobar, 
and Aimaraz 1960/Ex. 1-1174). 

A commenter in the prior Air 
Contaminants rulemaking (Tr. p. 3-237) 
questioned whether n-butyl alcohol 
affects the hearing of exposed 
individuals. In response to this 
comment, OSHA noted many studies 
have shown a relationship between 
exposure to n-butyl alcohol and damage 
the auditory nerve (54 FR 2408). 

Based on this evidence. OSHA 
preliminarily finds that the current 8- 


hour TWA PEL of 100 ppm is not 
sufRciently protective against the acute 
effects associated with exposure to n- 
butyl alcohol; in addition, the possibility 
that auditory nerve damage may be 
caused by exposure to concentrations of 
this substance below the 100-ppm level 
clearly suggests that the current PEL is 
inadequate. A skin notation is necessary 
because data in animals (DiVincenzo 
and Hamilton 1979) suggest that 
percutaneous absorption may contribute 
more to overall exposure than 
inhalation. OSHA is therefore proposing 
to establish a permissible exposure limit 
of 50 ppm as a ceiling, with a skin 
notation, for n-butyl alcohol OSHA 
preliminarily concludes that this limit 
wiQ protect workers in construction, 
maritime, and agriculture against the 
significant risks of potential vestibular 
and auditory nerve injury as well as of 
headaches, irritation, and dermatitis, 
which constitute material impairments 
of health and are associated with 
exposure to this substance in the 
workplace. In addition, promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 

CHLORINATED CAMPHENE (60 

Percent) 

CAS: 8001-35-2; Chemical Formula: 

CioHioCis 
H.S. No. 1078 

In construction, shipyards, marine 
terminals, and longshoring operations. 
OSHA currently has an B-hour TWA 
limit of 0.5 mg/m^, with a skin notation, 
for chlorinated camphene. The Agency 
has no PEL for this substance in 
agriculture. The ACGIH has a TLV*- 
TWA limit of 0.5 mg/m^ and a TLV*- 
STEL of 1 mg/m* for chlorinated 
camphene (60 percent), with a skin 
notation: NIOSH has no REL for this 
substance. OSHA is proposing to add a 
1 -mg/m* STEL to the 0.5-mg/m* 8-hour 
TWA PEL for chlorinated camphene in 
construction and maritime, to retain the 
skin notation, and to extend these limits 
and the skin notation to workplaces in 
agriculture. 

Chlorinated camphene (also caUed 
toxaphene) is a waxy amber solid with a 
pleasant pine-like odor. This substance 
was formerly used as an insecticide on 
cotton and food crops and in agriculture 
as a sheep and cattle dip against scabies 
(HSDB 1987). In 1982, all major uses of 
this substance were banned by the EPA, 
and current use is consequently believed 
to be very low (EPA 1987). 

Chlorinated camphene is a 
convulsapt. a liver and kidney toxin, 
and a carcinogen in experimental 
animals (EPA 1987). The oral LDm in rats 
is 55 mg/kg. and the dermal lAo in 


rabbits is 1025 mg/kg (RTECS 1990). 
Before death, ajutely poisoned animals 
show varied central nervous system 
effects, including nausea, muscle 
spasms, confusion, and convulsions 
(Hayes 1963/Ex. 1-982). Monkeys 
tolerate daily feeding at 10 ppm but 
show toxic symptoms after two weeks' 
feeding at the eo-ppm level (Sosnierz. 
Szczurek, Knapek. and Kolodzicjczyk 
1972/Ex. 1-760). Dogs chronically 
exposed to this substance by gavage 
convulsed and subsequently died of 
respiratory failure. At autopsy, kidney 
damage was seen (EPA 1987). Rats 
exposed to chlorinated camphene in 
lifetime feeding studies showed 
increases in liver weight and, at 
autopsy, fatty degeneration and/or 
necrosis of the liver (EPA 1987). In mice 
fed average doses of 98 or 198 ppm 
chlorinated camphene in the diet for 80 
weeks, there was a dose-related and 
statistically significant increase In 
hepatocellular carcinomas (lARC 1979, 
Vol. 20 , p. 339; EPA 1987). In rats fed 
average doses of 556 or 1112 ppm 
(males) or 540 or 1080 ppm (females) for 
80 weeks, there was a statistically 
signiHcant increase in thyroid follicular 
cell adenomas and carcinomas in the 
high-dose group in both sexes (EPA 
1987; lARC 1979, Vol. 20 . pp. 335-336). 
Based on this evidence, both NIOSH 
(Ex. 8-47, Table N6B) and the 
International Agency for Research on 
Cancer (LARC) have concluded that 
chlorinated camphene is a potential 
human carcinogen (lARC 1979, Vol. 20 , 
p. 339). (As discussed earlier in this 
preamble, OSHA has placed this 
substance into the neurotoxin category 
based on the ACGlH's rationale for the 
TLV* for this substance: placement in a 
category does not mean that a substance 
does not also have other health effects.) 

In humans, the acute lethal dose of 
chlorinated camphene by ingestion has 
been estimated at 60 mg/kg (EPA 1987). 
and a dose of 10 mg/kg has caused 
nonfatal convulsions in some exposed 
individuals. The ACGIH (1986/Ex. 1-3, 
p. 115) concludes that the acute toxicity 
of chlorinated camphene is equivalent to 
that of chlordane. for which the fatal 
human dose is estimated to be around 6 
grams; the ACGIH TLV*-TWA for 
chlordane is 0.5 mg/m*. One study of 25 
human volunteers failed to reveal toxic 
responses to daily 30-minute exposures 
to a 500 mg/m* concentration of 
chlorinated camphene for 10 consecutive 
days, followed by similar exposures for 
three consecutive days three weeks later 
(ACGIH 1988. Ex. 1-3, p. 115). Two cases 
of acute aplastic anemia have been 
reported in workers dermally exposed to 
chlorinated camphene and lindane, and 
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one of these workers subsequently died 
{EPA 1987. p. 4). 

OSHA is proposing to add a IS-minute 
STEL of 1.0 mg/m* to the current 8-hour 
TWA PEL of 0.5 mg/m* and the existing 
skin notation for chlorinated camphene. 
and to extend these limits to agriculture. 
OSIiA preliminarily concludes that both 
a TWA limit and a STEL are required to 
protect exposed workers in construction, 
maritime, and agriculture against the 
significant risks of convulsions and 
other systemic effects associated with 
exposure to this substance. OSHA 
believes that these adverse health 
effects constitute material impairments 
of health and that the proposed TWA 
PEL and STEL will ensure that worker 
exposures are maintained under good 
industrial hygiene control. In addition, 
promulgation of these limits will make 
OSHA'a PELS for this substance 
consistent across all regulated sectors. 
DECABORANE 

CAS: 17702-41-9; Chemical Formula: 

BioHi4 

H.S. No. 1114 

In construction and maritime, OSHA’s 
current limit for decaborane is 0.05 ppm 
as an 8-hour TWA, with a skin notation. 
There is no PEL in agriculture. The 
ACGIH has a TLV^-TWA of 0.05 ppm 
and a TLV®-STEL of 0.15 ppm, also with 
a skin notation. NIOSH has no REL for 
decaborane but concurs (Ex. 8-47, Table 
Nl) that the limits OSHA is proposing 
are appropriate. OSHA is proposing to 
add a 15-minute STEL of 0.15 ppm to the 
B-hour TWA PEL of 0.05 ppm for 
decaborane. and to retain the skin 
notation, in the construction and 
maritime industries and to extend these 
limits to agriculture. These are the limits 
recently established for decaborane in 
general industry. 

Decaborane forms colorless crystals 
that are stable at ordinary temperatures; 
this substance has a pungent odor. 
Decaborane is used as a rocket 
propellant and as a catalyst in olefin 
polymerization. It is also used to coat 
metals to impart corrosion resistance, in 
mothproofing and dye-stripping, and as 
a reducing and fluxing agent. 

The acute toxicity of decaborane is 
extremely high for laboratory animals, 
llie 4-hour LGseS for rats and mice are 
46 and 12 ppm. respectively (Schechter 
1958/Ex. 1-963). Both acute and chronic 
exposure of several species of 
laboratoi^ animals has consistently 
resulted in neurologic signs, including 
restlessness, depressed breathing, 
incoordination, weakness, and 
convulsions (Roush 1959). The ability of 
decaborane to penetrate the skin is 
particularly notable; the dermal LDsoS 
for rabbits and rats are 71 and 740 mg/ 


kg, reepectively (Svirbely 1954a/Ex. 1- 
385). 

Neurotoxic signs and symptoms 
occurring among exposed humans have 
also been reported; these have included 
headache, lethargy, nausea, dizziness, 
convulsions, and muscle tremors (Lowe 
and Freeman 1957). Decaborane also 
produces marked irritation of the skin 
and mucous membranes; contact with 
the eyes can result in serious 
keratoconjunctivitis, with ulceration and 
necrotic changes (HSDB1985). 

OSHA is retaining its 8-hour TWA 
PEL of 0.05 ppm and the skin notation 
for decaborane in construction and 
maritime, and is proposing to add a 15- 
minute STEL of 0.15 ppm for this 
substance in these two sectors; OSHA 
also is proposing to extend the 8-hour 
TWA. the 15-minute STEL, and the skin 
notation to agriculture. The Agency 
preliminarily concludes that these limits 
will provide protection against the 
significant risks of material health 
impairment in the form of neuropathy 
and irritatiorL In addition, promulgation 
of these limits will make OSHA's PELs 
for this substance consistent across all 
regulated sectors. 

DIBORANE 

CAS: 19287-45-7; Chemical Formula: 

BsHe 

H.S. No. 2054 

In general industry, construction, and 
maritime, OSHA’s current permissible 
exposure limit for diborane is 0.1 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.1 ppm for this substance. 
NIOSH has no REL but concurs (Ex, 8- 
47. Table N3A) with the limit being 
proposed. OSHA is proposing to 
establish an 8-hour TWA PEL of 0.1 ppm 
for diborane in agriculture. Promulgation 
of this limit will make the PEL for diis 
substance consistent across all OSHA- 
regulated sectors. 

Diborane is a colorless, flammable gas 
with a repulsive, sweet odor. Diborane 
is used in the synthesis of boron 
compounds and metal borohydrides, as 
a polymerization catalyst for ethylene, 
as a fuel for engines and rockets, as a 
reducing agent, and as a doping agent 
(NIOSH/OSHA Occupational Health 
Guideline 1981, p. 1; Hawley's 1987, p. 
367). 

Diborane causes pulmonary irritation 
and may also affect the nervous system 
in humans and animals. In rats and 
mice, LQko values are 40 ppm and 29 
ppm for 4 hours, respectively (RTECS 
1990). The lowest lethal concentration in 
hamsters is 50 ppm for 8 hours; in dogs, 
this value is 125 ppm for 2 hours (RTECS 
1990). Acutely poisoned animals died of 
pulmonary edema (Merritt 1905). Dogs 


repeatedly exposed to 5 ppm diborane 
for 6 hours/day died after 10 to 20 such 
exposures, but one of two dogs survived 
repeated exposures to concentrations of 
1 to 2 ppm for 0 months (Comstock et al. 
1954). Repeated exposure to an 
unspecified concentration of diborane 
caused spinal cord lesions in a dog 
(Jacobson, Murtha, Weir et al. 1960). 

The inhalation dose that is lethal to 
humans is 159 ppm for 15 minutes 
(Braker and Mossman 1980, p. 219). 
Acute diborane poisoning via inhalation 
causes signs and symptoms similar to 
those of metal fume fever, including 
tightness, heaviness, and burning in the 
chest, coughing, shortness of breath, 
pericardial pain, nausea, and 
drowsiness. These symptoms may not 
onset for 24 hours Bfter exposure and 
may persist for 1 to 3 days or more 
(Parmeggiani 1983, p. 316). Exposure to 
high concentrations (not further 
specified) of diborane causes eye 
irritation (Proctor, Hughes, and 
Fischman 1988, p. 181). Prolonged 
exposure to low levels of diborane 
causes headache, lightheadedness, 
vertigo, chills, and fever, fatigue or 
weakness may also occur and persist for 
several hours (Cordasco, Cooper, 
Murphy, and Anderson 1962; Lowe and 
Freeman 1957), Recurrent diborane 
exposure caused chronic respiratory 
distress in two patients (Cordasco et al. 
1962). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to diborane causes eye 
irritation, respiratory injury, and central 
nervous system effects. The Agency 
believes that in the absence of a limit, 
workers in agriculture are at significant 
risk of experiencing these adverse 
exposure-related effects. OSHA believes 
that establishing an B-hour TWA PEL of 
0.1 ppm for diborane in agriculture is 
necessary to substantially reduce the 
risks of these material health 
infpairments. In addition, promulgation 
of this limit for diborane will make 
OSHA's PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Di-sec-OCTYL PHTHALATE 
CAS: 117-81-7; Chemical Formula: 

Cs4H3t04 

H.S. No. 1116 

OSHA's current limit for di-sec-octyl 
phthalate in the construction and 
maritime industries is 5 mg/m* as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 5 mg/m* and a TLV*-STEL of 
10 mg/m*, and these ere the limits 
OSHA is proposing for the construction, 
agriculture, and maritime industries. 
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NIOSH (Ex. 8-47, Table N 6 A) concurred 
with these limits. 

Di-sec-octyl phthalate, also called di- 
2 -ethylhexyl phthalate or DEHP, is a 
light-colored, viscous, odorless, 
combustible liquid that is used as a 
plasticizer for resins and elastomers 
(ACGIH 1986, p. 86 /Ex. 1-3, p. 223). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insec ticide , Fungicide, and 
Rodenticide Act (FIFRA). 

DEHP is not acutely toxic to small 
laboratory animals via the oral route of 
administration. The oral LD 50 reported 
for mice is 26.3 g/kg; for rats, it is 33.8 g/ 
kg (l^auskopf et al. 1973/Ex. 1-495). No 
skin irritation or sensitization potential 
has been demonstrated in either animals 
or humans, and the lethal dermal dose in 
rabbits is about 25 ml/kg (Singh, 
Lawrence, and Autian 1972/Ex. 1-436). 
Shaffer. Carpenter, and Smyth (1945/Ex. 
1-369) and Lawrence (unpublished data, 
as cited in ACGIH 1986/Ex. 1 - 3 . p. 223) 
have reported deaths in rats and chronic 
diffuse inflammation of the lung in mice 
exposed to DEHP at unspecified levels. 

Long-term dietary toxicity studies in 
rats, guinea pigs, and dogs have 
established a no-effect dose level for 
DEHP of about 60 mg/kg/day, and no 
carcinogenic or histologic abnormalities 
were observed at this level (Gesler 
1973/Exi 1-481). Higher doses were 
associated with growth retardation and 
increased liver and kidney weights but 
not with histologic abnormalities. 
Metabolic studies have demonstrated 
that laboratory animals do not 
appreciably metabolize DEHP 
(Dillingham and Autian 1973/Ex. 1-477). 

Di-sec-octyl phthalate has been 
shown to be carcinogenic to rats and 
mice fed higher doses: this evidence 
comes from a National Toxicology 
Program bioassay in which male and 
female Fischer 344 rats were fed 0 . 6 . or 
12 g DEHP per kg diet and B6C3F1 mice 
were fed 0 . 3. or 6 g DEHP per kg diet fdV 
103 weeks (lARC 1982, Vol. 29. p. 269, 
corr. 42:261). There was a statistically 
significant and dose-related increase in 
the incidence of hepatocellular 
carcinomas in both sexes of both 
species of animals tested. Based on this 
evidence, lARC (1982) concluded that 
there was sufficient evidence of DEHP's 
carcinogenicity in animals, and NIOSH 
(Ex. 8-47. Table N 6 A) concurs with this 
assessment. 

Several animal studies have reported 
fetotoxic, teratogenic, and reproductive 
effects associated with exposure to di¬ 
sec-octyl phthalate. Fetal resorptions, 
fetal deaths, and gross abnormalities 
were reported following treatment of 
pregnant rats with 5 or 10 g/kg DEHP by 


intraperitoneal injection on days 5,10, 
and 15 of gestation (LARC, 1982. Vol. 29, 
p. 269). A^inistration of 0.05 to 1 
percent DEHP in the diet of mice 
throughout gestation resulted in an 
increased frequency of fetal resorptions 
and fetal malformations, including 
neural tube defects and delayed 
ossification (Shiota and Nishimura 
1982). Doses of 2 or 4 ml/kg 
administered intraperitoneally to 
pregnant rats on days 3, 6 , and 9 of 
gestation prevented implantation and 
caused excessive bleeding, incomplete 
expulsion of fetuses, and maternal 
deaths (Peters and Cook 1973). 

A study of workers exposed to a 
mixture of the vapors of diethyl 
phthalate, dibutyl phthalate, and di- 2 - 
ethylhexyl phthalate reported that 
exposures to 1 to 6 ppm caused no 
peripheral polyneuritis (Raleigh, as cited 
in ACGIH 1986/Ex. 1-3, p. 223). 

However, Russian investigators 
examined male and female workers 
exposed to between 1.7 and 66 mg/m* of 
various combinations of airborne 
phthalates (including butyl phthalate, 
higher aryl phthalates, dioctyl phthalate 
and others) and noted complaints of 
pain, numbness, and spasms in the 
upper and lower extremities after six to 
seven years of exposure. Polyneuritis 
was observed in 32 percent of the 
workers studied, and 78 percent of these 
workers showed depression of 
vestibular receptors (Milkov, Aldyreva, 
Popova et al. 1973/Ex. 1-646). 

OSHA is retaining the 8 -hour TWA 
PEL of 5 mg/m* in construction and 
maritime, proposing to add a 15-minute 
STEL of 10 mg/m* for di-sec-octyl 
phthalate in these two industries, and 
proposing to extend both limits to the 
agricultural sector. The Agency 
preliminarily concludes that these limits 
together will protect workers from the 
significant risks of neuropathic and 
other systemic injuries that constitute 
material health impairments that are 
associated with exposure to this 
substance. In addition, promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 
DICHLOROACETYLENE 
CAS: 7572-29-4: Chemical Formula: 

C1C«CC1 
H.S. No. 1123 

OSHA currently has no limit for 
dichloroacetylene in the agriculture, 
construction, or maritime industries. The 
ACGIH has a TLV*-ceiling of 0.1 ppm. 
NIOSH has no REL but concurs (Ex. 8 - 
47, Table N 6 A) with the limit being 
proposed. OSHA is proposing a ceiling 
limit of 0.1 ppm for dichloroacetylene in 
construction, maritime, and agriculture. 


This is the limit recently established for 
dichloroacetylene in general industry. 

Dichloroacetylene is not produced 
commercially but is formed from the 
thermal decomposition of 
trichloroethylene. This substance is a 
spontaneously combustible liquid. 

In preliminary Inhalation exposure 
studies, guinea pigs demonstrated a 4 - 
hour LCfto of 20 ppm: death occurred in 
these animals 2 or 3 days after exposure 
and was caused by pulmonary edema. 

In rats, similar exposures to 
dichloroacetylene in the presence of a 
330-ppm concentration of 
trichloroethylene resulted in an LCio of 
55 ppm (Siegel, Jones. Coon, and Lyon 
1967). The LCmS for 1- and 4-hour 
exposures in mice were 124 and 19 ppm, 
respectively; deaths were caused by 
kidney injury and, at autopsy, 
degenerative lesions were found in the 
brain (Reichert, Ewald, and Henschler 
1975). Rats exposed for 6 hours/day, 5 
days/week, for 6 weeks to a 
dichloroacetylene-trichloroethylene 
mixture exhibited weakness in the hind 
limbs, respiratory distress, self-inflicted 
bite wounds, and kidney injury: the 
concentrations of dichloroacetylene 
employed in this study were 2,9, 9.8, 
and 15.5 ppm (Reichert, Henschler. and 
Bannasch 1978). 

In humans, dichloroacetylene 
exposure causes headache, loss of 
appetite, extreme nausea, and vomiting: 
exposure affects the trigeminal nerve 
and facial muscles and exacerbates 
facial herpes. Disabling nausea was 
experienced by approximately 85 
percent of individuals exposed for 
prolonged periods of time (not further 
specified) at concentrations ranging 
from 0.5 to 1 ppm (Saunders 1967/Ex. 1 - 
361). Several occupational fatalities 
have been attributed to exposure to 
dichloroacetylene (Humphrey and 
McCleUand 1944/Ex. 1-491: Firth and 
Stuckey 1945, as cited in ACGIH 1986/ 
Ex. 1-3. p. 177). Humphrey and 
McClelland (1944/Ex. 1-491) reported 13 
cases of cranial nerve palsy, nine of 
which had labial herpes, following 
exposure to dichloroacetylene. These 
patients also had symptoms of nausea, 
headache, jaw pain, and vomiting. 
Autopsies of two of these victims 
revealed edema at the base of the brain 
(Humphrey and McClelland 1944/Ex. 1 - 
491). 

In the prior air contaminants 
rulemaking, NIOSH indicated that, in its 
opinion, this substance should be 
designated as a potential occupational 
carcinogen (Ex. 8-47, Table N 6 A) based 
on findings of an increased incidence of 
kidney adenocarcinomas in male mice 
and an increased incidence of 
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l>Tnphomas and benign liver and kidney 
tumors in rats administered 
dichloroacetylene by inhalation. The 
International Agency for Research on 
Cancer has concluded that there is 
limited evidence for the carcinogenicity 
of dichloroacetylene in animals (lARC 
1986, VoL 39. pp. 369-378). As discussed 
elsewhere in this preamble, OSHA notes 
that placement of this substance in the 
neurotoxin category for the purposes of 
this rulemaking in no way obviates 
these findings of dichlQroacetylene's 
carcinogenicity in animals; placement in 
this category is intended for ease of 
classification only and simply reflects 
the rationale underlying the ACGIH 
limit for this substance. 

Based on the neurotoxic effects 
described above, OSHA is proposing a 
ceiling limit of 0.1 ppm for 
dichloroacetylene in the agriculture, 
construction, and maritime industries. 
The Agency preliminarily concludes that 
this limit will substantially reduce the 
significant risks of disabling nausea and 
serious systemic effects posed to 
workers exposed to dichloroacetylene in 
these sectors at the levels currently 
permitted by the absence of an OSHA 
limit. OSHA finds thal these health 
effects constitute material impairments 
of health. In addition, promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 

DIPROPYLENE GLYCOL METHYL 

ETHER 

CAS: 3459Q-94-6; Chemical Formula: 

CHjOGHeOaHfiOH 

H.S. No. 1149 

For the construction and maritime 
industries, OSHA currently has an 8- 
hour TWA limit of 100 ppm for 
dipropylene ^ycol methyl ether 
(DPGME). with a skin notation. The 
ACGIH recommends a TLV*-TWA of 
100 ppm and a TLV»-STEL of 150 ppm. 
with a skin notation. In construction and 
maritime, OSHA is retaining the 8-hour 
TWA permissible exposure limit of 100 
ppm and the skin notation and is 
proposing to add a 150-ppra STEL for 
dipropylene glycol methyl ether; the 
Agency is also proposing to extend 
these limits to agriculture. NIOSH has 
no REL but concurred (Ex. 8-47, Table 
Nl) that these limits are appropriate. 
These are the limits recently established 
in general industry. 

pPGME is a colorless liquid with a 
mild, pleasant odor. It is used as a 
solvent in hard-surface liquid household 
cleaners and water-based surface 
coatings and is also a component of 
hyd.-aulic brake fluid. DPGME is also 
used in the manufacture of various 
cosmetics (HSDB 1985). 


DPGME is an irritant and central 
nervous system depressant in humans 
and animals. The oral LD^o in rats is 5.2 
g/kg (Rowe et al. 1954/Ex. 1-435). Dogs 
receiving intravenous injections of 
DPGME exhibited central nervous 
system depression and died as a result 
of respiratory failure (Shideman and 
Procita 1951 /Ex. 1-667). Four animal 
species, including the monkey, were 
exposed repeate^y to seven-hour dally 
inhalation exposures of between 300 
and 400 ppm DPGME; the animals 
exhibited narcosis and, at autopsy, 
histological changes in the lung and liver 
(Rowe, McCollister, Spencer et al. 1954/ 
Ex. 1-435). 

Humans inhaling DPGME 
concentrations of 300 to 400 ppm judged 
this level to be very irritating and 
disagp*eeable, but 100 ppm was tolerable 
and, in the opinion of the authors, was 
unlikely to produce organic injury 
(Rowe, McCollister. Spencer et al. 1954/ 
Ex. 1-435). Patch tests on the skin of 250 
human subjects produced neither 
irritation nor sensitization (ACGIH 
1988/Ex. 1-3, p. 221). Humans exposed 
to DPGME vapor concentrations at 
levels between 50 to 2000 ppm 
experienced eye, nose, and throat 
irritation before the onset of CNS 
impairment, which occurred at 1000 ppm 
in one of two subjects (Stewart, Baretta, 
Dodd, and Torkelson 1970/Ex. 1-379). 

During the general industry 
rulemaking, NIOSH (Ex. 150) reported 
that it is developing a criteria document 
on the glycol ethers and submitted 
recent toxicity data on DPGME, 
including the following: rats and mice 
inhaling concentrations of 50.140, or 330 
ppm DPGME six hours/day for nine 
days showed increased liver weights (at 
50 and 140 ppm for the rat and at 330 
ppm for the mouse), but no effects were 
observed when rats inhaled 15, 50, or 
200 ppm DPGME 6 hours/day, 5 days/ 
week for 13 weeks (Landiy and Yano 
1984). A 1985 study also indicates that 
DPGME is metabolized via the same 
routes and to the same types of 
metabolites—propylene glycol, and 
sulfate and gluciuonide conjugates of 
DPGME—as those previously identified 
for PGME (l-methoxy-2-propanol) 

(Miller. Hermann, C^oun et al. 1985). 
The Landry and Yano study (1984) 
further indicated that, at the 
concentrations tested, DPGME exerted 
no teratogenic or reproductive effects. 
Even at the highest levels tested (19 g/ 
kg), no single application of DPGME to 
the skin of rabbits was lethal, although 
some narcosis and transient weight loss 
did occur (Rowe et al. 1954/Ex. 1-435). 
However, a significant number of deaths 
occurred in a group of rabbits tested 
with 65 repeated dermal appUcations of 


5 ml/kg (4.8 g/kg) or higher during a 90- 
day period (Rowe et al. 1954/Ex. 1-435). 

In construction and maritime, OSHA 
is retaining its 8-hour TWA PEL of 100 
ppm and the skin notation and is 
proposing to add a STEL of 150 ppm for 
dipropylene glycol methyl ether, in 
addition, OSHA is proposing to extend 
these limits to agriculture. The Agency 
preliminarily concludes that these limits 
will substantially reduce the significant 
risks of central nervous system effects 
and irritation, which constitute material 
health impairments, that exist when 
workers in construction, maritime, or 
agriculture are exposed to DPGME even 
for short periods. In addition, 
promulgation of these limits will make 
0SHA*8 PELs for this substance 
consistent across all regulated.sectors. 
n-HEXANE 

CAS: 110-54-3; Chemical Formula: 

CH3(CHj)*CH3 
H.S. No. 1200 

OSHA’s current 8-hour PEL for n- 
hexane (normal hexane) is 500 ppm for 
the construction and maritime 
industries; there is no limit in 
agriculture. Tlie ACGIH has a 50-ppm 
TLV*-TWA for this substance, and the 
NIOSH RELs are 100 ppm as a 10-hour 
TWA and 510 ppm as a 15-minute 
ceiling. OSHA is proposing an 8-hour 
TWA limit of 50 ppm for n-hexane for 
the agricultural, construction, and 
maritime industries; this was the limit 
recently established in general industry. 
NIOSH (Ex. 8-47, Table Nl) concurs that 
an 8-hour TWA PEL of 50 ppm is 
appropriate for n-hexane. 

Normal hexane is a clear, volatile 
liquid. It is used as a solvent for the 
extraction of soybean and various seed 
oils; in the manufacture of polyolefins, 
elastomers, and pharmaceuticals; and as 
a denaturant for alcohol. 

The acute lethality of n-hexane is low; 
the lowest reported lethal concentration 
for mice is 33,330 ppm (Clayton and 
Clayton 198, p. 3186). How^ever, it has 
been well established that chronic 
exposure to n-hexane produces distal 
axonopathy in both experimental 
animals and humans; it is metabolized 
to 2,5-hexanedione (2,5-HD), which is 
thought to be the causative agent of 
most of the adverse neurological effects 
observed after exposure to hexane 
(Schaumburg. Spencer, and Thomas 
1983/Ex. 1-228). 

The ACGIH established a TLV^ of 50 
ppm for this substance, based primarily 
on studies (Miyagaki 1967/Ex. 1-198; 
Inoue, Takeuchi. Takeuchi et al. 1970/ 

Ex. 1-75) showing peripheral 
neuropathies in workers exposed to 
levels as low as 210 ppm. NIOSH based 
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its 100-ppm REL on the same studies as 
those cited by the ACGIH (Miyagaki 
1967/Ex. 1-196; Inoue, Takeuchi, 
Takeuchi et al. 1970/Ex. 1-75). In the 
rulemaking for general industry, NIOSH 
reasoned as follows: 

The absence of definitive epidemiologic or 
toxicologic evidence makes it difficult to 
determine how much lower the 
environmental limit should be. Professional 
judgment suggests [that] a TWA 
concentration of 350 mg/m^ (100 ppm) offers 
a sufficient margin of safety to protect 
against the development of chronic nerve 
disorders in workers (NIOSH 1977a/Ex. 1- 
233, p. 74). 

The adverse neurological effects of 
hexane exposure are manifested as both 
sensory and motor dysfunction. Initially, 
there is a symmetric sensory numbness 
of the hands and feet, with loss of pain, 
touch, and heat sensation. Motor 
weakness of the toes and fingers is often 
present; as the neuropathy becomes 
more severe, weakness of the muscles of 
the arms and legs may also be observed 
(Schaumburg, Spencer, and Thomas 
1983/Ex. 1-228). Clinical findings may 
include footdrop. muscle atrophy, and 
paresthesias (tingling) in the arms and 
legs. Biopsies of peripheral nerves show 
swelling of the nerve and thinning of the 
myelin sheath (Proctor, Hughes, and 
Fischman 1988, p. 271). There are no 
known conditions that predispose an 
individual to hexane neurotoxicity 
(Schaumburg, Spencer, and Thomas 
1983/Ex. 1-228). The onset of 
neurological symptoms may not be 
evident for several months to a year 
after the beginning of exposure. 
Recovery may be complete but may 
require 1 to 2 years, and severely 
exposed individuals often retain some 
degree of sensorimotor deficit (Proctor. 
Hughes, and Fischman 1988, p. 271). 

The dose-response relationship for n- 
hexane exposure in humans is not well 
defined, although it is clear that the 
severity of the resulting neuropathy 
increases as the exposure level of n- 
hexane increases. A number of studies 
have shown a consistent relationship 
between exposure levels of 500 ppm 
(OSHA's ciurent exposure limit in 
construction and maritime) to 2000 ppm 
and the development of characteristic 
peripheral neuropathies (Yamamura 
1969, as cited in ACGIH 1986/Ex. 1-3. p. 
305; Yamada 1967/Ex. 1-192). 
Neuropathic effects have also been 
shown to occur at levels between 210 
and 500 ppm (Takeuchi, Maluchi, and 
Takagi 1975/Ex. 1-217). 

Two recent studies (Wang, Chang, 
Kao et al. 1986; lida 1982) suggest that 
an exposure limit of 100 ppm would not 
sufficiently protect against the 
neuropathic effects of n-hexane 


exposure. lida (1982) found 21 cases of 
mild neuropathy among workers in a 
sandal factory where ventilation 
systems were installed to achieve a 100* 
ppm concentration of n-hexane. In a 
cross-sectional study, Wang et al. (1986) 
found that workers in a press-proofing 
factory showed a significant decrease in 
motor nerve conduction velocities, 
despite the fact that n-hexane exposures 
were being maintained below 100 ppm. 

Chronic exposure studies of n-hexane 
conducted in animals show effects 
consistent with those reported in human 
studies. Peripheral neuropathy has been 
demonstrated in rats exposed to 400 to 
600 ppm n-hexane for 45 days and in 
mice exposed to 250 ppm for over 7 
months. Degeneration of myelin and 
axis cylinders have been found in rats 
exposed to 850 ppm for 143 days (Kurita 
1974; Ashbury, Nieben, and Telfer 1974; 
Gonzales and Downey 1972). 

Reports of effects occurring at levels 
ranging from below 1(X) to 500 ppm 
indicate that the current OSHA PEL of 
500 ppm is not adequate to protect 
exposed workers in construction and 
maritime from adverse sensorimotor 
neuropathic effects, and exposure at this 
level thus represents a significant risk to 
workers. The decreased sensitivity to 
pain, touch, and temperature associated 
with n-hexane exposure can also make 
a worker more susceptible to injuries 
and accidents. Further, the delayed 
onset of a clinical response, which is 
typical of hexane exposure, increases 
the probability that exposure will 
continue until prolonged or irreversible 
effects occur. 

Both the presence of peripheral 
neuropathies in workers exposed below 
100 ppm and the delay in the onset of 
neurological symptoms indicate that 
workers exposed at levels above the 
proposed 50 ppm limit are at significant 
risk of developing these symptoms. 
OSHA therefore proposes to revise the 
PEL for n-hexane to 50 ppm as an 8-hour 
TWA for workplaces in construction 
and maritime and to extend this PEL to 
agriculture. The Agency preliminarily 
concludes that this PEL will 
substantially reduce the significant risk 
of peripheral neuropathies and other 
adverse neuropathic effects that 
constitute material impairments of 
health and are associated with the 
exposures to levels above the proposed 
limit. In addition, promulgation of these 
limits will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

2-HEXANONE (METHYL n-BUTYL 

KETONE) 

CAS: 591-78-6; Chemical Formula: 

CHjCO-CHaCHaCHjCHs 


H.S. No. 1202 

In construction, marine ' e rminals. 
shipyards, and longshoring operations. 
OSHA’s current PEL for 2-hexanone is 
100 ppm as an 8-hour TWA. The NIOSH 
REL is a 1 ppm (10-hour) TWA. and the 
ACGIH recommends a TLV*-TWA of 5 
ppm. In OSHA’s recent Air 
Contaminants rulemaking for general 
industry, the final rule established a 
permissible exposure limit for this 
substance of 5 ppm as an 8-hour TWA: 
this is the limit being proposed for 2- 
hexanone in construction, maritime, and 
agriculture. 

2-Hexanone (also called methyl butyl 
ketone) is a colorless, volatile liquid 
with a characteristic acetone-like odor 
that is more pungent than that of 
acetone. 2-Hexanone is used as a 
solvent for resins, oils, fats, waxes, and 
lacquers, and in lacquer and varnish 
removers (HSDB 1984). 

2-Hexanone is an irritant and a 
neurotoxin both in humans and in 
animals. The oral LDm in rats is 2590 
mg/kg, and the LCm in the same species 
is 8000 ppm for 4 hours (RTECS 1990). 
The dermal LDm in rabbits is 4800 mg/kg 
(RTECS 1990). Animals exposed 
continuously to 100- or 600-ppm 
concentrations of 2-hexanone developed 
neuropathic signs within 4 to 8 weeks of 
the beginning of exposure; some animals 
showed axonal swelling and thinning of 
the myelin sheath at autopsy (Mendell et 
al. 1974). A metabolite of 2-hexanone. 
2.5-hexanedione, appears to be 
responsible for the neural damage; this 
same metabolite is formed when n- 
hexane (discussed above) is 
metabolized. Animals of several species, 
including rats, cats, dogs, monkeys, 
hens, and guinea pigs, have developed 2- 
hexanone-related peripheral 
neuropathies (O’Donoghue 1985). Rats 
intermittently exposed over a period of 4 
months to a 2-hexanone concentration 
of 1300 ppm displayed severe hind-limb 
weakness. 

Vapor exposures of 10(X) ppm 2- 
hexanone caused moderate eye and 
nose irritation in human volunteers in a 
few minutes (Clayton and Clayton 1982, 
pp. 4741-4747). In addition to the textile 
printing plant episode described below, 
three cases of peripheral neuropathy 
have been seen in a group of 26 spray 
painters involved in construction; 2- 
hexanone is believed to have been 
responsible for these cases (Rom 1983, 
pp. 524-525). Another group of workers 
exposed for 5 weeks or longer to 9- to 
36-ppm concentrations of this substance 
developed distal polyneuropathy, 
complete with motor and sensory 
decrements (Gosselin, Smith, and Hodge 
1984. p. 11-185). 
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The NIOSH REL for 2-hexanone of 1 
ppm (as a IQ-hour TWA) is based on an 
epidemiologic study describing an 
outbreak of neurologic disease among 
workers in a plant that manufactures 
printed fabrics (Allen* Mendall. 
Billmaier et al. 1975/Ex. 1-60). This 
study reported that a screening of 1*157 
exposed workers revealed 86 verified 
cases of distal neuropathy. 2-Hexanone 
was suspected of being the 
neuroto^cant because it had only 
recently been introduced into the 
process (Allen, Mendall, Billmaier et al. 
1975/Ex. 1-80). When recommending its 
limit, NIOSH relied on an industrial 
hygiene survey of the plant conducted 
by Billmaier, Yee, Allen et al. (Ex. 1-76) 
in 1974, which showed that 2>hexanone 
concentrations near the textile printing 
machines ranged from 1 to 156 ppm (10- 
minute area samples). After reviewing 
this evidence, NIOSH concluded that 1 
ppm could not be ruled out as an effect 
level for 2-hexanone-induced 
neuropathy (NIOSH Criteria Document). 
OSHA is not persuaded by NIOSH’s 
reasoning in ^is instance, both because 
the samples taken in the plant were area 
rather than personal samples and 
because workers at the plant reportedly 
washed their hands in 2-hexanone. 
OSHA believes that the area samples 
were likely to have reflected higher 
concentrations than the workers would 
have experienced and that the outbreak 
described in the NIOSH Criteria 
Document resulted, at least in part, from 
percutaneous absorption of this 
substance. 

Both human and animal studies show 
the development of neuropathic disease 
at exposure concentrations well below 
the current lOO-ppm PEL; OSHA 
preliminarily concludes that a reduction 
in the PEL is needed to reduce this 
significant risk. Accordingly. OSHA is 
proposing a S-ppm (8-hour TWA) PEL 
for 2-hexanone in construction, 
maritime, and agricultural workplaces. 

In addition, promulgation of these limits 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

IRON PENTACARBONYL 

CAS: 13463-40-6; Chemical Formula: 

Fe(CO), 

H.S. No. 1216 

In construction, shipyards, marine 
terminals, and longshoring operations, 
OSHA currently has no exposure limit 
for iron pentacarbonyl. The ACGIH has 
a TLV^-TWA (measured as iron) of 0.1 
ppm and a TLV»-STEL of 0.2 ppm for 
iron pentacarbonyl. NIOSH has no REL 
for iron pentacarbonyl but concurs (Ex. 
8-47, Table Nl) that these limits are 
appropriate. The Agency is proposing 


permissible exposure limits of 0,1 ppm 
(TWA) and 0.2 ppm (STEL) for iron 
pentacarbonyl in the construction, 
maritime, and agriculture sectors; this is 
the limit recently established in general 
industry. 

Iron pentacarbonyl is used in iron 
production, as an anti-knock fuel 
additive, and as a catalyst and reagent 
in chemical synthesis (HSDB1989). This 
substance is an oily liquid that is either 
colorless or yellow (HSDB 1985). 

Iron pentacarbonyl is a lung and 
central nerv'ous system toxin on acute 
exposure. The oral LDm in rats is 40 mg/ 
kg, and the LGm in the same species is 
44 mg/m’ (no duration speciBed) 
(RTECS 1989). The dermal LDw, in 
rabbits is 240 mg/kg (RTECS 1989). In 
1970, Gage found that a 5.5-hour 
exposure to a 33-ppm concentration of 
iron pentacarbonyl caused fatalities in 
three of eight rats; four of eight animals 
died after two 5.5-hour exposures at 18 
ppm. At 7 ppm, no ill effects were 
observed in rats exposed 18 times in 5.5 
hours (Gage 1970/Ex. 1-318). 

Immediate symptoms of acute 
exposure to high concentrations of iron 
pentacarbonyl include headache and 
dizziness, followed in 12 to 36 hours by 
fever, cyanosis, cough, and shortness of 
breath. Another clinical effect of 
overexposure to this substance is lung 
injury, and degenerative changes in the 
central nervous system have also been 
reported. Iron carbonyl is the least toxic 
of the metal carbonyls (Clayton and 
Clayton 1982, p. 1797). 

Based on these findings in humans 
and animals, OSHA is proposing 
permissible exposure limits of 0.1 ppm 
(TWA) and 0.2 ppm (STEL) for iron 
pentacarbonyl. Tlie Agency 
preliminarily concludes that these limits 
will protect workers in construction, 
maritime, and agriculture from the 
significant risks of material health 
impairment in the form of exposure- 
related headache, dizziness, fever, 
dyspnea, cyanosis, pulmoncuy injury, 
and central nervous system effects. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

LINDANE 

CAS: 58-89-0; Chemical Formula: 

CeHsCU 
H.S. No. 2100 

The current OSHA PEL for lindane in 
general industry, construction, and 
maritime is 0.5 mg/m* as an 8-hour 
TWA. with a skin notation. There is no 
PEL for lindane in agriculture. The 
ACGIH TLV*-TWA for this substance is 
0.5 mg/m*, with a skin notation; NIOSH 
has no REL for lindane but concurs with 


the limit being proposed (Ex. 8-47, Table 
N3A). OSHA is proposing a PEL of 0.5 
mg/m* as an 8-hour TWA, with a skin 
notation, for lindane in agriculture. 
Promulgation of this limit will make the 
PEL for lindane consistent across all 
OSHA-regulated sectors. 

Lindane, also called benzene 
hydrochloride or BHC, is a colorless to 
white crystalline solid with a faint 
musty odor (HSDB 1986). Lindane is 
used as an insecticide for Held crops, 
ornamentals, timber, soil and seed 
treatment, stored products, and in 
household use. It is used in human 
medicine as a scabicide and 
pediculicide. most often as a 1-percent 
lotion, cream, or shampoo. Lindane is 
also used in veterinary medicine (HSDB 
1986; Grant 1986, p. 561). When used in 
pesticidal applications and as directed 
on the label this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Lindane is a convulsant in both 
animals and humans; it is an irritant of 
the eyes, nose, and upper respiratory 
tract and has been associated with the 
development of aplastic or hypoplastic 
anemia and leukemia in humans. This 
substance also has carcinogenic, 
reproductive, and embryotoxic effects in 
experimental animals. The oral LDso in 
rats is 76 mg/kg. and the dermal LDso in 
rabbits is 50 mg/kg (RTECS 1990). 
Following a single dose of lindane, the 
convulsion threshold in mice decreases; 

2 days after administration, however, 
the threshold increases (Hulth et al. 

1978). Lindane also has reproductive 
and embryotoxic effects in rats (lARC 
1974. Vol 5; Petrescu et al. 1974, in Rev. 
Med. Chin. Soc. Nat. 1951 78(4):831-642). 
Rats gavaged daily with 32 mg/kg 
lindane for 6 months developed nervous 
symptoms and showed fatty 
degeneration of the liver and renal 
tubular epithelium and vacuolization of 
cerebral cells at autopsy (NRC 1977, p. 
587). Minor lesions of the liver have 
been seen in rats dosed with lindane at 
2.6 to 5 mg/kg/day and in mice dosed 
with 6 to 10 mg/kg/day. Rodents 
exposed orally to high doses developed 
degenerative changes in the kidney, 
pancreas, and testes (Hayes 1982, pp. 
211-229). Oral administration of lindane 
has caused thyroid tumors in rats, and 
mice developed liver tumors, sometimes 
with lung metastases. when 
administered lindane orally (LARC 1987, 
Suppl. 7. p. 221; lARC 1979, Vol 20. p. 

189). Based on this evidence, the 
International Agency for Research on 
Cancer has concluded that the evidence 
of lindane's carcinogenicity in animals is 
sufficient (LARC 1987, Suppl. 7. p. 221). 
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Rats fed 150D ppm in the diet for 90 days 
developed testicular atrophy, 
spennatogenic arrest, and apparent 
inhibition of androgenesia 
(Shivanandappa and Khshnakumah 
1983k lindane is mutagenic in 
mammalian test systems (RTECS 1987). 

Acute exposure to lindane vapor at 
unspecified concentrations causes 
irritation of the eyes, nose, and upper 
respiratory tract in humans (AIHA 
1972). Accidental ingestion of lindane 
has caused repeated, violent and fatal 
convulsions in humans; respiratory 
difficulty and cyanosis were also seen in 
these cases. Nonlethal ingestions have 
been associated with convulsions, 
tremor, fever, cyanosis, loss of 
consciousness, dizziness, and nausea 
(Hayes 1963; Hayes 1982, p. 222). 
Neurological studies of 37 workers 
exposed to lindane for 2 years showed 
that these workers had serious 
electroencephalographic disturbances 
and that 14 workers had minor 
neurological symptoms (Czegledi-fanko 
and Avar 1970). Four cases of leukemia 
have been reported in men exposed to 
lindane with or without other chemical 
exposures, and agricultural workers 
exposed to lindane and other pesticides 
Jiave shown an increase in lung cancer 
mortality; however, the International 
Agency for Research on Cancer (lARC) 
has concluded that the evidence of 
lindane's carcinogenicity in humans is 
inadequate (lARC 1987, SuppL 7, p. 220). 

Based on this evidence in humans and 
animals, OSHA is proposing a 0.5 mg/ 
m* 8>hour TWA PEL, with a akin 
notation, to protect workers in 
agriculture from the significant risk of 
adverse health effects caused by 
exposure to lindane. The Agency 
preliminarily concludes that this limit is 
necessary to substantially reduce a 
significant nsk of material health 
impairment in exposed workers. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

MANGANESE compounds 

CAS: 7439-06-6; Chemical Formula: Mn 

H.S. No. 2103 

In general industry, construction, and 
maritime, OSHA's current limit for 
manganese and its compounds is 5 mg/ 
m^ (measured as manganese) as a 
ceiling. There is no limit in agriculture. 
The ACGIH has a TLV* of 5 mg/m^ as 
an 8-hour TWA. and NIOSH has a REL 
of 5 mg/m^ for the metal and its 
compounds, also as a ceiling. OSHA is 
proposing a 5>mg/m’ ceiling Limit for 
manganese and its compounds in 
agriculture; this action will make the 


PELs for manganese and its compounds 
consistent across all regulated sectors. 

Manganese is a reddish-gray or 
silvery powder or metal that has no 
odor. S^e of the more important 
manganese compounds are manganese 
dioxide, manganese tetroxide, 
manganous carbonate, manganotia 
chloride, manganous acetate, and 
potassium permanganate. Manganese is 
used in steelmaking as a component of 
ferrous alloys, in other operations to 
make nonferrous alloys, in the 
manufacture of dry cell batteries, and in 
the production of chemicals (Clayton 
and Clayton 1981, p. 1750). 

Manganese is a central nervous 
system toxin on chronic exposure and 
causes metal fume fever on acute 
exposure. The oral UXo in rats is 9 g/kg 
(RTECS 1990). Instilled into the eyes of 
rabbits, manganese caused a mild 
degree of irritation; contact with the skin 
of rabbits also caused mild irritation 
(RTECS 1990k Subcutaneous doses of 50 
mg/kg manganese chloride caused death 
in mice, rabbits, and guinea pigs 
(Ceninka 1929, in Compte Rend. Soc. 
(France) 102:262). Injected 
intratracheally into the lungs of rats, 
both manganese oxide and manganese 
chloride at doses of 10 mg/kg 
immediately caused histological changes 
in the lung tissues; before death, the 
animals injected with the chloride 
developed pulmonary edema (Davies 
and Harding 1948, in Br.). Ind. Med. 
6:82). Rabbits exposed to manganese 
dust for 4 hours/day for 3 to 6 months at 
concentrations of 10 to 20 mg/m^ 
developed fibrotic lung changes but no 
pneumonitis; a depression in the number 
of red blood cells and hemoglobin also 
occurred (Carratala and Carboneschi in 
ACGIH 1986. p. 354(86)). Monkeys 
inhaling a manganese aerosol showed 
agitation, followed by torpor, 
nervousness, tremor, flexion and 
extension of the limbs, and cyanosis; 
these signs disappeared witliin 3 weeks 
of the exposure but returned in more 
severe form 5 months later (van Bogaert 
and Dallemagne 1945, in Mgseh. 
Psychiatr. Neurol. 111:60, as cited in 
Clayton and Clayton 1981, p. 1755). 

In humans, chronic exposure to 
manganese or its compounds causes a 
form of poisoning known as manganism; 
the signs and symptoms of this condition 
strongly resemble those of 
parkinsonism. Workers with manganism 
experience languor, sleepiness, limb 
weakness, and spastic gait and develop 
a mask-like appearance of the face as 
well as emotional instability (Fairhall 
and Neal 1943, in Natl. inst. Health Bull. 
No. 182; Fhnn, NeaL Reinhart et al. 1940, 
in U.a Pub. Hlth. Serv. Bull. No. 247k 
The onset of manganism occurs between 


6 months and 24 years of first exposure 
to manganese (Clayton and Clayton 
1981, p. 1756). Mai^anese psychosis, 
characterized by uncontrollable 
laughter, impulsive behavior, euphoria, 
and insomnia, also occurs in many cases 
(Clayton and Clayton 1981, p. 1762). 
Although disabling, manganism is rarely 
fatal; in the early stages, the condition is 
reversible (Rom 1983. p. 494). The 
exposure concentrations associated 
with the development of manganism 
ranged from 8,8 to 42.2 mg/m* In a group 
of manganese miners; other evidence 
suggests that exposures to 
concentrations of 5 mg/m^ and above 
are associated mth definite signs and 
symptoms (Emara et al. 1971, in Br. J. 

Ind. Med. 28:78-82; Tanaka and Lieben 
1969/Ex. 1-388). 

Acute exposure to manganese dust 
and fumes causes metal fume fever, with 
chills, fever, nausea, sweating, and 
cough (Piscator 1976, in Environ. Res. 
11:268-270). S 5 rmptom 8 onset 4 to 24 
hours after the acute overexposure and 
disappear if exposure is not resumed for 
several days (Piscator 1976). Exposure to 
manganese dust also causes mild 
sensory irritation of the eyes, mucous 
membranes, and skin (Rom 1983, p. 493). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to manganese and its 
compounds is associated with a 
significant risk of acute and chronic 
disease in the form of pneumonitis and 
manganism, respectively. The Agency 
considers these adverse health effects 
material impairments of health and 
believes that the proposed PEL of 5 mg/ 
m*. as a ceiling, is necessary to reduce a 
significant risk among workers in the 
agriculture industry. In addition, 
promulgation of this limit will make the 
PEL for manganese and its compounds 
consistent across all OSHA-reguIaled 
sectors. 

MANGANESE FUME 

CAS: 7439-96-5; Chemical Formula: 

MnO 

H.S. No. 1236a 

In construction, marine terminals, 
shipyards, and longshoring operations, 
OSHA currently has a ceiling limit of 5 
mg/m^ for manganese fume (measured 
as manganese). There is no Hmit in 
agriculture. Because of this substance's 
potential to cause damage to the kings 
and central nervous system, die ACGIH 
recommends an 8-hour TLV^ -TWA of 1 
mg/m* and a 3-mg/m* TLV*—STEL for 
manganese fume. NIOSH has no REL for 
this substance but concurs (Ex. 8-47, 
Table Nl) that the limits OSHA is 
proposing arc appropriate for this 
substance; these limits are 1 mg/m* as 
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an 8-hoiir TWA and 3 mg/m* as a 15- 
ipinute STEL These are the limits 
recently established for this substance 
in general industry. 

Manganese fume is the finely divided 
particulate generated when manganese 
metal is melted; the fume is gray or 
black in color. In experimental animals, 
daily 4-hour inhalation exposure to 
manganese dust (particle size not 
specified) caused Rbrotic lung changes 
at concentrations of 10 to 20 mg/m* for 3 
to 6 months (ACGIH 1986, p. 354(86)). 
Russian studies have shown pulmonary 
effects in young rats administered 
intratracheal suspensions of mixed 
manganese oxides having particle sizes 
of less than 3 microns (Levina and 
Robachevsky 1955). 

Symptoms of manganese poisoning in 
humans range fit>ro sleepiness and 
weakness in the legs (Fairhall 1957a) to 
difficulty in walking and uncontrolled 
laughter (FairhaU and Neal 1943). Health 
surveys of employees exposed to 
manganese fume have demonstrated a 
high incidence of pneumonia in these 
workers (Davies 1948). Tanaka and 
Lieben (1969/Ex. 1-388) found seven 
cases of pneumonia and 15 cases of 
borderline pneumonia among 144 
workers exposed to manganese dust or 
fume concentrations greater than 5 mg/ 
m*; three of these cases were associated 
with fume rather than dust exposure. 
Those workers exposed to fume levels 
below 5 i^/m* exhibited no signs of 
pneumonia. In a separate study by 
Smyth. Ruhf, Whitman, and Dugan 
(1973/Ex. 1-990), three cases of 
manganese poisoning were detected 
among 71 employees exposed to 13.3 
mg/m* concentrations of manganese 
fume. 

In the prior rulemaking, OSHA 
received one comment (Ex. 3-189) 
supporting the proposed limits for 
manganese fume and another (Ex. 3-829) 
objecting to the proposed change in 
PELs. In response to the latter 
commenter. OSHA emphasized that 
exposure to manganese fume has been 
demonstrated to cause toxic effects in 
both humans and animals. Workers 
exposed to manganese fumes have 
developed pneumonia (Tanaka and 
Ueben 1969/Ex. 1-388). and Stokinger 
(1981f, p. 1767) reports that the proposed 
l^-n^/m* limit ‘‘is supported by the 
finding in animals that the higher oxides 
are more toxic, and the report of an 
occasional case of Mn poisoning in 
susceptible workers exposed to ferro Mn 
tumes around the 1-mg/m* limit.*’ 

Based on this evidence. OSHA is 
proposing a 1-mg/m* 8-hour TWA PEL 
and a 3-mg/m* 15-minute STEL for 
mai^anese fume. The Agency 
preliminarily concludes that both a 


TWA limit and a STEL are required to 
protect employees in construction, 
maritime, and agriculture from the 
significant risks of manganism. lung 
damage, and pneumonitis, all of which 
constitute material health impairments 
that are associated with exposure to 
these fumes. In addition, promulgation 
of these limits will make OSHA’s PELs 
for this substance consistent across cJl 
regulated sectors. 

MANGANESE CYCLOPENTADIENYL 
TRICARBONYL 

CAS; 12079-65-1; Chemical Formula; 

CbHb—M n(CO)s 
H.S. No. 1237 

In construction, maritime, and 
agriculture. OSHA has no limit for 
manganese cyclopentadienyl tricarbonyl 
(MCT). The ACGIH has a TLV«-TWA of 
0.1 mg/m* (measured as manganese), 
with a skin notation. NIOSH has no REL 
but concurs (Ex. 8-47, Table Nl) that the 
limit OSHA is proposing is appropriate: 
this limit is an 8-hour TWA of 0.1 mg/ 
m*. A skin notation is also proposed. 
Both the 0.1 mg/m* 8-hour TWA PEL 
and the skin notation were recently 
established for MCT in general industry. 

MCT is used as an antiknock agent in 
gasoline; no data on its physicochemical 
properties are available (ACGIH 1986. p. 
356). 

MCT is a convulsant and 
neuropathogen in animals. The oral LDbo 
in rats is 80 mg/kg. and the lowest lethal 
concentration by inhalation is 120 mg/ 
m* for 2liour8 (RTECS 1990). Acutely 
poisoned animals exhibit the following 
symptoms regardless of the route of 
exposure: excitement, hyperactivity, 
tremors, toxic spasms, weakness, clonic 
convulsions, difficult breathing, and 
coma: at autopsy, liver and kidney 
damage is seen (Stara. Moore. Hysell. et 
al. 1974). 

A Russian study reports that a single 
two-hour exposure to MCT at 120 mg/ 
m* was fatal to 80 percent of albino rats, 
although rabbits, guinea pigs, and rats 
survived a single 2-hour exposure to 20 
to 40 mg/m*. Chronic exposure of rats 
for 11 months to concentrations 
averaging 1 mg/m* for four hours daily 
caused delayed effects (seven months 
from onset of exposure) consisting of 
neuromuscular excitability, evidence of 
kidney damage, and decreased 
resistance to infection (Arkhipova. 
Tolgskaya, and Kochetkova 1965/Ex. 1- 
1046). The tails of 10 white mice were 
dipped in a gasoline mixture containing 
1 gram MCT per 100 ml; a second group 
of mice had their tails immersed in 
gasoline without MCT. An equal number 
of fatalities were observed in the 
gasoline plus MCT and gasoline-only 
groups after four or five 2-hour 


applications, and all tails exhibited 
necrosis. The authors concluded that 
these effects were caused by the 
gasoline and not by the MCT 
(Arkhipova. Tolgskaya. and Kochetkova 
1965/^ 1-1046). Further studies in 
rabbits showed that MCT applied 
dermally as an oil emulsion caused 
irritation of the skin. These authors also 
investigated the dermal toxicity of MCT 
solutions in tetrahydrofuran versus 
solutions of tetrcdiydrofuran in oil. All 
animals whose tails had been dipped in 
the hydrofuran solution of MCT died 
within an hour, while animals whose 
tails had been dipped in pure 
tetrahydrofuran id not (Arkhipova. 
Tolgskaya. and Kochetkova 1965/Ex. 1- 
1046). The same authors concluded that 
MCT is toxic at iow concentrations, has 
cumulative propcii^es, affects the 
nervous system, ic I’ritaMng to the skin, 
and causes early hiStolo:^cal changes in 
the respiratory tracf 

More recent reports dei*^ribe MCT- 
induced pulmonary edem.« and 
convulsions in the rat (Peitney. Hogberg, 
Traiger, and Hanzlik 1985/Ex. 1^31). 
The EDsoS for convulsions were 32 mg/ 
kg orally and 20 mg/kg inb aperitoneally; 
LDwS were 24 mg/kg orally and 14 mg/ 
kg intraperitoneally. Necrosis of the 
bronchiolar tissue and pulmonary 
parenchymal damage were seen in mice 
and rats given intraperitoneal doses 
(Haschel^ Hakkinen. Witschi et al. 
1982/Ex. 1-1083). 

Based on this evidence. OSHA has 
preliminarily concluded that 
occupational exposure to MCT poses a 
significant risk of neuropathic effects, 
kidney damage, skin irritation, and 
pulmonary edema, which together 
clearly constitute material Impairments 
of health. The Agency is therefore 
proposing to establish an 8-hour TWA 
PEL of 0.1 mg/m* for manganese 
cyclopentadienyl tricarbonyl, with a 
skin notation, to protect workers in 
construction, maritime, and agriculture 
against the significant risk of these 
effects. In addition, promulgation of 
these limits will make OSHA*s PELs for 
this substance consistent across ail 
regulated sectors. 

MANGANESE TETROXIDE 
CAS; 1317-38-7; Chemical Formula: 
Mn304 

H.S. No, 1238 

OSHA has no exposure limit in 
construction, maritime, or agriculture for 
manganese tetroxide. The ACGIH 
recommends a TLV*-TWA of 1 mg/m* 
(measured as manganese) for this 
brownish-black powder and its dust and 
fume. There is no NIOSH REL for this 
substance. OSHA is proposing a PEL of 
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1 mg/m^ TWA for manganese tetroxkie 
(measured as Mn). This is the limit 
recently established for this substance 
in general industry. 

Manganese tetroxide is a brownish 
black powder. It is generated during the 
pouring and casting of molten 
ferromanganese or the heating of 
manganese oxides (ACGIH1986. p. 357). 

Manganese tetroxide a^ects the 
nervous system and produces 
manganism in expos^ individuals. This 
substance also damages the lungs. 
Findings from a Russian study indicate 
that intratracheal suspensions of 
manganese oxide, manganese dioxide, 
and manganese tetroxide particles 
(particie size less than 3 um) produced 
pneumonitis and other pulmonary 
effects in rats (Levina and 
Robachevskiau 1955/Ex. 1-1041). These 
investigators also determined that 
manganese tetroxide has greater toxicity 
than the lower oxides of manganese and 
that freshly prepared oxides axe more 
potent than those stored for six months 
to one year. Two cases of manganese 
fume poisoning were reported in a plant 
where concentrations were between 2.7 
and 4.7 mg/m^ (Whitlock, Amuso, and 
Bittenbender 1966/Ex. 1-455), but other 
investigators have questioned these air 
sampling results and believe that 
exposures to manganese tetroxide 
concentrations of 5 mg/or less cause 
no harmful effects (Whitman and Brandt 
1966/Ex. 1-1103). 

In a 7-year study, Smydi and co- 
workers (1973/Ex. 1-990) investigated 
chronic manganese poisoning in workers 
exposed to Irath ferromanganese fumes 
and dust. Five of 71 employees suffered 
from chronic manganism; of these five 
cases, three resulted from fume 
exposure and two from dust exposure. 
Two of the three fume-exposed victims 
had been exposed over a five-year 
period to an estimated average 
ferromanganese concentration of 13.3 
mg/m*; however, the third victim 
worked in an operation where 
ferromanganese concentrations of 
manganese were less than 1 mg/m*, 
whi<^ suggests that certain individuals 
may be hypersusceptiWe to manganese 
poisoning. The dust-exposed victims 
worked in areas where air 
concentrations were in the range of 30 to 
50 mg/m’ throughout the study period 
(Smyth, Ruhf, Whitman, and Dugan 
1973/Ex. 1-990). 

Martonik (1978, as cited in ACGIH 
1986, p. 357) reported that the fume of 
manganese has greater toxicity than the 
dust During a two-year period, at least 
one case of acute manganese poisoning 
was documented at a fume 
concentratian level of 7.5 mg/m*, and 
another case at the same welding 


operation may also have involved 
manganism. 

NIOSH (Ex. a-#7; Tr. p. 3-80) 
commented in the earlier rulemaking 
that based on the results of die Smyth 
and co-workers study (1973/Ex. 1-990), 
the 1-mg/m* PEL being proposed by 
OSHA “may not be protective, 
especially to the potentially sensitive 
in^vidual.** OSHA is seeking comments 
on the appropriateness of the proposed 
limit for workplaces in construction, 
maritime, and agriculture. 

Another commenter in the prior 
rulemaking (Ex. 3-189) asked OSHA to 
promulgate separate limits for the dust 
and fume of manganese tetroxide based 
on the relative toxicities of these two 
pcirticulate forms. OSHA recognizes that 
some information in the literature 
(including some discussed above) points 
to the ^eater toxicity of the fume and 
that fumes are generally the mare toxic 
fonn of particulate. However, the 
Agency notes that intratracheal 
suspensions of manganese tetroxide 
dust caused pneumonitis and other 
pulmonary effects in Russian workers 
(Levina and Robachevskiau 1955/Ex. 1- 
1041) and that several cases of 
manganiam have been caused by 
manganese dust exposure (Smyth, Ruhf, 
Whitman, and Anger 1973/Ex. 1-090). 
The Agency thus ^lieves that it would 
not be prudent at this time to distinguish 
between the dust and the fume but to 
propose an B-hour TWA PEL that will 
protect against the effects of exposure to 
both forma of particalate. 

In construction, maritime, and 
agriculture OSHA is proposing to 
establish a 1-mg/m * 8-hour TWA PEL 
for manganese tetroxide. The Agency 
preliminarily concludes that this limit 
will provide protection to workers in 
these sectors from the tignificant risks 
of material health imp^^irment in the 
form of chronic in.«nganes€ poisoning, 
pneumonitis, and 'ther re^iiratory and 
neurotoxic effects dial •ae associated 
with exposure to manganese tetroxide at 
concentrations above i tng/m*. In 
addition, promulgation of these limits 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

MERCURY (ARYL AND INORGANIC 

COMPOUNDS) 

CAS: 7439-97-0; Chemical Formula: Hg 
H.S. Na 1240 

For the construction and maritime 
industries. OSHA’s current Hmit for all 
inorganic forms of mercury (Hg) (which 
includes aryl Hg) is 0.1 mg/m* as an 8- 
hour TWA, with a skin notation; this 
limit was adopted from the 1970 ACGIH 
TLV* for inorganic mercury. There is no 
PEL in agriculture. The ACGIH has a 


TLV*-TWA of 0,1 mg/m* with a skin 
notation or these substances. NIOSH 
(1973b) has recommended a a05-mg/m* 
limit as an &-hour TWA for mercury. 
OSHA is proposing to revise its 
exposure limit for aryl and inorganic 
mercury (measured as mercury) to 0.1- 
mg/m* as a ceiling limit, together with a 
skin notation, and to apply this limit to 
workplaces in construction, maritime, 
and agriculture. NIOSH (Ex. 8-47. Table 
Nl) concurs with this limit which is the 
same PEL that was recently promulgated 
for these forms of mercury in general 
industry. 

Mercury compounds are used in 
fungicides and preservatives; in dry 
cells; as catalysts and pigments; and in 
medicine. Mercuric nitrate was formerly 
used to manufacture fur felt hats 
(ACGIH 1986/Ex. 1-3, p. 359); the 
expression “mad as a hatter" derives 
from this use. When used in pesticidal 
applications and in accordance with the 
label, these substances are regulated by 
the EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

The soluble mercuric salts are highly 
poisonous when ingested; oral LDms for 
various anhnal spedes range from 1.0 to 
18 mg/kg. Acute poisoning by mercury 
salts is rare in occupational settings; 
more important in this context are low- 
level chronic exposures, which are 
associated with the development of 
mercurialism. This disorder involves the 
central nervous system and results in 
tremors and neuropeychiatric 
disturbances (NIOSH 1973/Ex. 3-828, p. 
10). The neurological effects of mercury 
poisoning are weU known and have 
been extensively studied in humans for 
many years (see the discussion of 
mercury vapor, below). In addition, 
chronic low-level exposure to mercuric 
salts has been associated with 
glomerular disease (NIOSH 1973b/Ex. 3- 
828, p. 18). 

In 1971, shortly after OSHA adopted 
the 0.1-mg/m* TWA limil for inorganic 
mercury in construction and maritime, 
the ACGIH reduced the TLV*-TWA for 
ail forms of mercury, including the 
inorganic compounds, to 0.05 mg/m*. 
ANSI also reduced its standard to 0.05 
mg/m* in 1972, and NIOSH 
recommended this same limit in 1973. 
The 0.05-mg/m* limit was based largely 
on the study of Smith, Vorwald, Patil. 
and Mooney (1970/Ex. 1-373) of workers 
exposed to mercury levels ranging from 
less than 0.1 to 0.27 mg/m* in chlor- 
alkali manufacturing plants. The authors 
reported a signify earn dose-related 
increase in the incidence of weight loss, 
tremors, abnormal reflexes, 
nervousness, and insomnia among 
workers exposed to concentrations of 
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0.1 mg/m* or more. There were slight 
increases In incidences of insomnia and 
.loss of appetite among workers exposed 
to 0.1 mg/m* or less. Smith, Vorwald, 
PatiL and Mooney (1970/Ex. 1-373) 
concluded that a limit of 0.1 mg/m* 
contained little or no margin of safety. 
Other studies (Bidstrup, Bonnell, 

Harvey, and Locket 1951/Ex. 1-1014; 
Turrian, Grandjean, and Turrian 1956) 
have also reported symptoms of mercury 
poisoning among workers exposed 
below 0.1 mg/m*. The 0.05-mg/m* limit 
established by the ACGIH, ANSI, and 
NIOSH also followed the 1968 
recommendation of an international 
committee (Permanent Commission and 
International Association on 
Occupational Health 1968). 

In 1980, the ACGIH raised its 
recommended TLV* for aryl and 
inorganic mercury compounds from 0.05 
mg/m* to 0.1 mg/m*. In revising this 
limit, the ACGIH cited discrepancies in 
the literature regarding the ratio of 
blood and urinary mercury levels to 
airborne concentrations of mercury 
(Bell, Lovejoy. and Vbsena 1973/Ex. 1- 
1078; Stopford et al. 1978/Ex. 1-1100). 
These studies reported that the mercury 
body burden to airborne concentration 
ratio was lower when personal 
sampling, rather than area sampling, 
was used. According to Bell, Lovejoy, 
and Vizena (1973/Ex. 1-1078), the lower 
ratio occurs when personal samples are 
being collected because contaminated 
clothing increases the amoimt of 
mercury inhaled, thus decreasing the 
ratio. On this basis, the ACGIH argued 
that the 0.05-mg/m* limit may be too 
stringent when personal monitoring is 
performed. The ACGIH also believes 
that, in contrast to the effects of 
elemental or alkyl mercury, little 
mercury is deposited in the brain 
following exposure to aryl or inorganic 
mercury compounds. This reasoning led 
the ACGIH to adopt the higher 0.1-mg/ 
m* TLV*-TWA for aryl and inorganic 
compounds of mercury. However, the 
ACGIH (1988/Fjt. 1-3. p. 358) also noted 
that although central nervous system 
effects are less likely to occur from 
exposure to mercury salts than from 
other forms of mercury, the risk of renal 
and other effects would “presumably be 
just as great;* and therefore that the 
higher limit for mercury salts **may be 
subject to debate** (ACGIH 1986/Ex. 1-3, 
p. 358). 

In the prior rulemaking. Robert G. 
Smerko, President of the Chlorine 
Institute (Ex. 3-623; Tr. pp. 10-171 to 10- 
177). reviewed the pharmacologic 
evidence on the various forms of 
mercury and concluded that there is 
little difference in brain deposition 


between elemental mercury and 
mercury compounds: 

The ACGIH differentiated between aryl 
mercury and inorganic salts of mercury in 
comparison with elemental mercury vapor 
* • * While this is true for large doses of 
mercury, it overlooks the fact that absorbed 
elemental mercury is rapidly oxidized in the 
blood as reported by Garkson et at 
(1967) * • • 

Only when the rate of absorption exceeds 
the rate at which the body can oxidize 
mercury between the point of absorption and 
the brain does elemental mercury behave 
differently than aryl mercury and inorganic 
salts of mercury at the blood-brain barrier 
(Ex. 3-628. p. 7). 

In light of this information, which 
counters the basis for the 0.1-mg/m* 
ACGIH TWA®-TLV. and given the 
caution expressed by the ACGIH (1980/ 
Ex. 1-3, p. 368) that the 0.1-mg/m* TWA 
limit **may be subject to debate,** OSHA 
preliminarily concludes that the PEL for 
aryl and inorganic mercury in 
construction, maritime, and agriculture 
should be 0.1 mg/m* as a ceiling Rmit. 
The health studies cited above indicate 
that reducing the limit for these forms of 
mercury will ensure that employees are 
not at significant risk of adverse 
neuropathic effects from exposure to 
these forms of mercury and their 
compounds. Accordingly, OSHA is 
proposing to establish a 0.1-mg/m* 
ceiling limit with a skin notation for aryl 
and inorganic mercury and Its 
compotmds (measured as mercury) in 
agriculture, maritime, and construction. 
OSHA is also proposing to add a skin 
notation to this limit to alert employers 
to the fact that mercury readily 
penetrates the skin to cause systemic 
poisoning: several cases of poisoning via 
this route have been reported (NIOSH 
1973b; Ex. 3-828). OSHA is proposing to 
establish a PEL of 0.1 mg/m* as a ceiling 
with a skin notation for aryl mercury 
and the inorganic compounds. OSHA 
believes that this limit is necessary to 
protect exposed workers in these 
sectors from the significant risks of 
neuropathy and systemic toxicity (both 
of which constitute material 
impairments of health) that are 
associated with exposure to these 
substances at higher levels. In addition, 
promulgation of these limits will make 
OSHA’s PEL for these substances 
consistent across all regulated sectors. 
MERCURY (VAPOR) 

CAS: 7439-97-6; Chemical Formula: Hg 
liS. No. 1241 

OSHA’s current limit for mercury 
(including vapor) in construction and 
maritime is 0.1 mg/m* as an 8-hour 
TWA, with a skin notation. There is no 
limit in agriculture. The ACGIH 
recommends a TLV*-TWA of 0.05 mg/ 


m* for mercury vapor, measured as 
mercury, and a skin notation. NIOSH 
has a REL of 0.05 mg/m* for this 
substance as an 8-hour TWA. The 
Agency is proposing to reduce its limit ^ 
for mercury vapor in construction and 
maritime to a I^ of 0.05 mg/m* TWA, 
with a skin notation, and to extend this 
limit to agriculture. NIOSH (Ex. 8-47, 
Table Nl) concurred that this limit is 
appropriate when it was established 
recently in general industry. 

Elemental mercury is a silvery, 
odorless, heavy liquid. Elemental 
mercury is the only heavy metal that 
exists in a liquid state at ambient 
temperature. Because of this unique 
property, elemental mercury is used in 
many devices such as thermometers, 
barometers, manometers, electrical 
instruments, mercury vapor and 
fluorescent lamps, dental amalgams, and 
batteries. It is also used as a lubricant 
and in the production of caustic soda 
and chlorine (ACGIH 1988/Ex. 1-3. p. 
359; HSDB1906). 

Exposure to mercury vapor presents 
both an acute and chronic health 
hazard. Inhalation of high 
concentrations of mercury vapor for 
relatively brief periods can cause 
pneumonitis, bronchitis, chest pain, 
dyspnea, coughing, stomatitis, gingivitis, 
salivation, and diarrhea (NIOSH 1973b/ 
Ex. 3-828: Ashe. Largent, Dutra et al. 
1953/Ex. 1-502). Chronic mercuriallsm is 
manifested by central nervous system 
effects, induing tremor,, a variety of 
neuropsychiatric disturbances, and loss 
of appetite (Kazantzis 1968; Smith, 
Vorwald, Patil, and Mooney 1970/Ex 1- 
373). 

Severe organ damage occurred in 
rabbits exposed for 4 hours to an 
average mercury vapor concentration of 
28.8 mg/m*. Damage was observed in 
the kidneys, liver, brain, heart, lungs, 
and colon (Ashe. Largent Dutra et al. 
1953/Ex. 1-502). A study by Smith, 
Vorwald, Patil, and Mooney (1970/Ex 
1-373) of 567 male workers exposed to a 
mean exposure level of 0.065 mg/m* 

(S.D. ± 0.085] showed a signiffcant 
dose-related increase in the inddence of 
weight loss, tremors, abnormal reflexes, 
nervousness, and insomnia among 
workers exposed to concentrations of 
0.1 mg/m* or higher. There were slight 
increases in the inddence of insomnia 
and loss of appetite among workers 
exposed to 0.1 mg/ra* or less. Smith. 
Vorwald. Patil, and Mooney (1970/Ex 
1-373] conduded that a limit of 0.1 mg/ 
m* contained little or no margin of 
safety. Six of 75 workers regularly 
exposed to 0.05 to 0.1 mg/m* of mercury 
vapor in a glassware manufacturing 
plant reported insomnia, and one was 
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found to have tremors (Danziger and 
Fossick 1973/Ex. 1-604). One of 11 
workers employed in a mercury mine or 
refining plant and exposed at vapor 
concentrations below 0.1 mg/m* had 
sore gums, loose teeth, or excess 
salivation (Rentos and Seligman 1966/ 
Ex. 1-623). 

Two studies report no evidence of 
mercury vapor poisoning in industrial 
settings where characteristic exposures 
ranged between 0.05 and 0.1 mg/m* 
(Danziger and Fossick 1973/Ex. 1-504; 
McGill, Ladd, Jacobs, and Goldwater 
1964/Ex. 1-520). In workers exposed at 
levels above 0.1 mg/m*, however, toxic 
symptoms were seen [Rentos and 
Seligman 1968/Ex. 1-523). Turrian, 
Crandjean, and Turrian (1956) found 
that 33 percent of workers exposed to 
the vapor at levels above 0.05 mg/m* 
exhibited hyperexcitability, while only 8 
percent of those exposed below that 
level manifested this symptom. About 20 
percent of workers in both groups 
exhibited tremor. The ACGIH notes 
that, after exposure to the vapor, **a 
relatively high percentage of the 
absorbed mercury remains in the brain,** 
compared with the amount deposited in 
the brain after exposure to the aryl and 
inorganic compounds (ACGIH 1986/Ex. 
1-3, p. 359). The ACGIH accordingly 
recommends a higher TLV®-TWA for 
aryl and inorganic mercury than for 
mercury vapor (see, however, the 
discussion of aryl and inorganic mercury 
in this preamble). 

Despite some of the uncertainties in 
the studies described above regarding 
the dose-response relationship between 
airborne exposure levels and health 
effects. OSHA believes that the data 
suggest that the current TWA PEL of 0.1 
m^m* is not sufficiently protective. 
Given the severity of the neuropathic 
effects caused by mercury poisoning. 
OSHA believes that a reduction in the 
airborne limit is necessary to ensure 
that workers in construction, maritime, 
and agriculture are not at significant risk 
of mercury-related neuropathic effects. 
Therefore, OSHA is proposing to revise 
its PEL for elemental mercury vapor to 
0.05 mg/m* as an 8-hour TWA in 
agriculture, construction, and maritime. 
In addition, because skin absorption is a 
significant route of exposure and leads 
to systemic poisoning, OSHA is 
proposing a skin notation. The Agency 
preliminarily concludes that the 0.05 
mg/m* TWA limit and skin notation will 
substantially reduce the significant risks 
of acute and chronic mercury poisoning 
(which constitute material hedth 
impairments) that have been 
demonstrated to occur at exposure 
levels above 0.05 mg/m*. In addition. 


promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
MERCURY. (ORGANO) ALKYL 

COMPOUNDS 
CAS: 7439-97-6 
H.S. No. 1242 

OSHA*s current limit for organo- 
mercury compounds in the construction 
and maritime industries is 0.01 mg/m* 
as an 8-hour TWA. with a skin notation. 
The ACGIH has a TLV^-TWA of 0.01 
mg/m* and a TLV®-STEL of 0.03 mg/m*, 
with a skin notation, for these 
compounds, measured as mercury. The 
Agency is proposing to retain its 
permissible exposure limits of 0.01 mg/ 
m* as an 8-hour TWA. with a skin 
notation, in construction and maritime, 
to add a 0.03 mg/m* STEL and to extend 
these limits to agriculture. In the prior 
rulemaking for general industry, NIOSH 
concurred (Ex. 8-47, Table Nl) with 
these limits, which are now established 
in that sector. 

Alkyl mercury compounds include 
volatile liquids, such as dimethyl and 
diethyl mercury, as well as many 
complex salts, which are usually solids. 
These compoimds are used as fungicides 
in seed dressings, folial sprays, and 
preservatives for wood, paper pulp, 
textiles, and leather. When used in 
pesticidal applications and in 
accordance with the label, these 
substances are regulated by the EPA 
under the Federal Insecticide. Fungicide, 
and Rodenticide Act (FIFRA). 

Alkyl mercury compounds pose 
greater health hazards than do the 
inorganic compounds of mercury 
because they can penetrate the blood- 
brain barrier and the placenta very 
quickly. The primary toxic effects 
associated with exposure to the organic 
compounds of mercury are injuries to 
the central and peripheral ner\'ous 
systems and to the Iddneys (Casarett 
and Doull 1975/Ex. 1-1144). In addition, 
data concerning mouse and rat 
exposures to alkyl mercury compounds 
have demonstrated toxicity to the 
gastrointestinal system, pancreas, liver, 
gonads, and cardiovascular system. 
Suppression of the immune system and 
Impairment of the endocrine system 
have also been observed (Shakbazyan, 
Shevchenko, Borisenko et al. 1977/Ex. 1- 
933). Fatalities in mice have been 
reported following exposures of 10 to 30 
mg/m* for 3 to 5 hours (Trakhtenberg 
1950/Ex. 1-447). 

Methyl mercury is among the most 
damaging of the alkyl compounds to 
humans because it accumulates in the 
body and causes developmental effects 
(Wilson 1977/Ex. 1-457). A three-month 
exposure to approximately 1 mg/m* 


diethyl mercury caused death in two 
individuals (Hill 1943/Ex. 1-786). 
Another fatal case of alkyl mercury 
poisoning has also been described 
(Hook, Lundgren, and Swensson 1954/ 
Ex. 1-333). On the basis of his work with 
laboratory animals. Trakhtenberg (1950/ 
Ex. 1-447) stated that even a 
concentration as low as 0.00001 mg/m* 
could not be tolerated by humans on a 
continuing basis. However, a later study 
reported no consistent, acute effects of 
mercury poisoning at air concentrations 
between 0.01 and 0.1 mg/m*, despite the 
fact that brief excursions considerably 
above this range occurred (Dinman, 
Evans, and Linch 1958/Ex. 1-311). 
Organic mercury compounds can be 
absorbed through the skin (Sax and 
Lewis 1989). 

There is no sharp distinction between 
acute and chronic exposures to alkyl 
mercury compounds. The latency for 
effects associated with acute exposures 
may be as long as several weeks, while 
the latency for chronic effects may be 
several years. Symptoms associated 
with exposure to alkyl mercury include 
numbness and tingling of the lips and 
extremities, ataxia, hearing impairment, 
and emotional disturbances (Permanent 
Commission and International 
Association on Occupational Health 
1969, pp. 897-898). In addition, severe 
ocular effects, including gross 
constriction of the visual field and 
blindness, have been reported among 
exposed humans (Hunter, Bomford. and 
Russell 1940). Severe intoxication can 
result in clonic seizures, incontinence, 
and periods of spasticity; less severe 
poisoning is associated with dizziness, 
excess salivation, lacrimation. and 
gastrointestinal disturbances. In 
addition, acute exposure to alkyl 
mercury causes eye, skin, and mucous 
membrane irritation, skin bums, and. 
occasionally, skin sensitization (Dales 
1972; Proctor, Hughes, and Fischman 
1988. pp. 310-311). 

OSHA is retaining its 8-hour TWA 
PEL of 0.01 mg/m* and its skin notation 
in construction and maritime. The 
Agency is proposing to add a 15-minute 
STEL of 0.03 mg/m* for the alkyl 
compounds of mercury (measured as 
Hgl in the construction and maritime 
industries and to extend both of these 
limits to agriculture. The Agency 
preliminarily concludes that exposure to 
the alkyl mercury compounds poses 
significant risks of severe neuropathic 
and other systemic injuries, irritation 
and skin sensitization, all of which 
constitute material health impairments. 
OSHA believes that both the short-term 
and 8-hour limits are necessary to 
substantially reduce these risks. In 
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addition, promulgation of these limits 
will make OSHA’s PELs for these 
substances consistent across all 
regulated sectors. 

methyl acetylene 

CAS: 74-99-7; Chemical Formula: 

CHsCCH 
H.S. No. 2104 

the current OSHA PEL for methyl 
acetylene In general industry, 
construction, and maritime is 1000 ppm 
as an 8-hour TWA. The Agency has no 
PEL for methyl acetylene in agriculture. 
The ACGIH has a TLV®-TWA of 1000 
ppm and a TLV*—STEL of 1250 ppm for 
this substance. NIOSH has no for 
methyl acetylene but concurs with the 
PEL being proposed (Ex. 8-47, Table 
N3A). OSHA is proposing a PEL of 1000 
ppm as an 8-hour TWA for methyl 
acetylene in agriculture. Promulgation of 
this limit will make the PEL for methyl 
acetylene consistent across all OSHA- 
regulated sectors. 

Methyl acetylene is a colorless, 
flammable gas with a sweet odor. It is 
used in organic synthesis, as a rocket 
propellant, and as a fuel for welding 
torches (Braker and Mossman 1980, p. 
450; ACGIH 1986, p. 366). This gas is 
shipped in liquefied form and thus 
presents a cryogenic haxard to those 
handling it 

In animals, methyl acetylene causes 
central nervous system effects and 
anesthesia at high concentrations. Rats 
exposed to a 42.000-ppm concentration 
initially became hyperactive and then 
exhibited lethargy and ataxia. The rats 
became completely anesthetized after 95 
minutes of exposure to this 
concentration, but all rats survived such 
exposure for 5 hours and then recovered 
completely within 40 minutes of 
cessation of exposure. Examination of 
the lungs of rats at autopsy showed lung 
edema, alveolar hemorrhage, 
bronchiolitis, and pneumonitis (Horn, 
Weir, and Reese 1957). Dogs and rats 
exposed to a 2d,700-ppm concentration 
of methyl acetylene became ataxic 
within minutes; dogs also exhibited 
staggering, excess salivation, and 
muscular fasciculations. Exposure to 
this concentration for 5 hours daily, 5 
days per week for 8 months killed 40 
percent of the rats (Horn, Weir, and 
Reese 1957). 

There are no reports of adverse acute 
or chronic effects in humans exposed to 
methyl acetylene. Based on the effects 
noted in animals, however, methyl 
acetylene can be expected to depress 
the central nervous system and cause 
narcotic signs and symptoms in humans 
(Proctor, Hughes, and Fischman 1988, p. 
317). Contact of the skin with liquefied 


methyl acetylene can cause frostbite 
(Braker and Mossman 1980, p. 451). 

Based on this evidence, OSHA is 
proposing a 1000-ppm 8-hour TWA limit 
to protect workers in agriculture from 
the significant risk of central nervous 
system effects caused by exposure to 
higher concentrations of methyl 
acetylene. The Agency preliminarily 
concludes that this limit is necessary to 
substantially reduce a signiffcant risk of 
material health impairment in exposed 
workers. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 
METHYLACRYLONITRILE 
CAS: 126-68-7; Chemical Formula; 

CH2=C(CHs)C-N 
H.S. No. 1251 

In construction, maritime, and 
agriculttire, OSHA has no PEL for 
methylacrylonitrile. The ACGIH 
recommends a 1-ppm TLV*-TWA and a 
skin notation to protect workers who are 
occupationally exposed to this 
substance. OSHA is proposing an 8-hour 
TWA permissible exposure li^t of 1 
ppm, with a skin notation, for 
methylacrylonitrile. NIOSH (Ex. 8-47, 
Table Nl) has no REL but concurs that 
the proposed limit is appropriate. This 
limit and skin notation were recently 
established for methacrylonitrile in 
general industry. 

Methylacrylonitrile (which is also 
called isopropene cyanide) is a colorless 
liquid that is used in the manufacture of 
plastic elastomers and coatings. This 
substance is also a chemical 
intermediate used to produce acids, 
amines, esters, nitriles, and amides. 

Methylacrylonitrile is a chemical 
asphyxiant that is extremely toxic in 
animals, both by inhalation and dermal 
absorption. The LQo in rats is 328 ppm 
for 4 hours, and the oral LDm in the 
same species is 120 mg/kg (RTECS 
1990). The dermal LDw in rabbits is 320 
nig/kg (RTECS 1990). Acutely poisoned 
animals convulsed before death (RTECS 
1990), Death is believed to be caused by 
the metabolism of the acrylonitrile to 
cyanide, which, in turn, reacts with 
cytochrome oxidase In mitochondria 
and inhibits cellular respiration (Peter 
and Bolt 1985). Beagles exposed for 90 
days to 13.5 ppm convulsed and lost 
motor control in their hind limbs; at 
autopsy, microscopic brain lesions were 
detected in one of the dogs (ACGIFl 
1986/Ex. 1-3, p. 370). 

Based on this evidence of 
methylacrylonitrile's acute toxicity, 
OSHA is proposing a 1-ppm 8-hour 
TWA PEL and a akin notation for 
methylacrylonitrile in construction, 
maritime, and agriculture. The Agency 


preliminarily concludes that this limit 
and notation will substantially reduce 
the signiffcant risk of material health 
impairment in the form of nervous 
system damage that is associated with 
this substance. In addition, promulgation 
of this limit will make OSHA’s PEL for 
this substance consistent across all 
regulated sectors. 

METHYL BROMIDE 

CAS: 74-83-9: Chemical Formula: CHsBr 
H.S. No. 1253 

OSHA’s current PEL for methyl 
bromide in construction, shipyards, 
marine terminals, and longshoring 
operations is a 20-ppm ceiling with a 
skin notation; the ACGIH TLV*-TWA is 
5 ppm, with a skin notation. NIOSH 
recommends that, based on its 
carcinogenicity, the REL for this 
substance be set at the lowest feasible 
level (Ex. 8-47, Table N6B). OSHA is 
proposing a permissible exposure limit 
of 5 ppm (8-hour TWA), with a skin 
notation, for methyl bromide: this is the 
limit recently established for this 
substance in general industry. 

Methyl bromide is a colorless, 
nonflammable gas that has no taste and 
no odor at room temperature. At 
concentrations above 5 ppm, it has a 
sweetish odor. Methyl bromide was 
formerly used as a refrigerant and fire 
extinguishant, but these uses arc now 
banned. Methyl bromide finds current 
use in industry in insect and rodent 
control and in soil fumigation (Farm 
Chemicals Handbook 1990, p. C192). 
Methyl bromide also is used as a 
methylating agent, to extract oils from 
nuts, seeds, and flowers, and to 
degrease wool (HSDB1984). When used 
in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Methyl bromide has acute neurotoxic 
effects in both animals and humans and, 
at high concentrations, this substance 
causes pulmonary effects. The oral LQso 
in rats is 214 mg/kg, and the LCeo in the 
same species is 302 ppm for 8 hours 
(RTECS 1990). Rabbits exposed to a 70- 
ppm concentration of methyl bromide 
for 7 hours/day for 15 days showed 
signs of severe neurotoxicity, and many 
died (Skiov et ai. 1981; Irish et al. 1940). 
Monkeys repeatedly exposed to a 65- 
ppm concentration of methyl bromide 
convulsed, lost their equilibrium, and 
became paralyzed (Irish et al. 1940). In a 
90-day bioassay, methyl bromide was 
administered to rats by gavage; it 
caused a statistically significant 
increase in the incidence of squamous¬ 
cell carcinoma of the forestomach in 
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animals of both sexes (Danse et al. 
1984). 

Methyl bromide is a gas and thus 
primarily presents an ii^alation hazard 
in industrial use. although there are 
suggestions that it can also be absorbed 
through the skin (Schifferli 1942). It is 
hypothesized that methyl bromide has a 
greater potential for toxicity than do 
other organic bromides because its 
greater Upophilicity provides Increased 
access to the brain. 

Various studies demonstrate methyl 
bromide's toxicity in humans. Ingram 
(1951/Ex. 1-175) reported ill effects 
(symptoms not specified) after exposure 
to methyl bromide at concentrations of 
ICX) ppm. Similar exposure 
concentrations were also reported by 
Mine (1969/Ex. 1-70) In a case study of 
two date packers in California. Mine 
(1969/Ex. 1-70) also noted that methyl 
bromide has been responsible for more 
deaths among occupationally exposed 
pesticide workers in California than 
have the organophosphates. Johnson, 
Setzer, Lewis, and Anger (1977/Ex. 1-87) 
indicated that 34 packers became sick 
when exposed to an average methyl 
bromide concentration of 50 ppm; 
however, concentrations in the packing 
room may have been as high as 100 to 
150 ppm during the purging of the 
fumigation chamber. 

Watrous (1942/Ex. 1-275) described 
nausea, vomiting, and headache in 90 
workers who were exposed for two 
weeks to concentrations "generally 
below" 35 ppm. Human fatalities caused 
by overexposure to methyl bromide 
have been estimated to occur at 
concentrations of 8000 ppm for a few 
hours and at concentrations as high as 
60,000 ppm for 2 hours (Proctor, Hughes, 
and Fischman 1988, p. 322; RTECS 1990). 
Other authorities (Astley Clarke et al. 
1945) believe that exposure to a 10,000 
ppm concentration for more than a few 
minutes could be lethal. 

In the prior rulemaking, NIOSH noted 
that methyl bromide is carcinogenic in 
animals and should be a candidate for a 
full Section 6(b) rulemaking (Ex. 8-47, 
Table N6B; Tr. pp. 3-97, 3-98). However, 
OSHA believes that the data to regulate 
methyl bromide as a carcinogen are 
incomplete at this time. Another 
commenter in the prior rulemaking (Ex. 
116) urged OSHA to adopt a ceiling 
rather than 8-hour TWA limit for methyl 
bromide. OSHA believes that the 
proposed 5-ppm TWA will provide a 
substantial margin of safety against the 
methyl bromide exposures that have 
been shown to produce sickness in 
humans (generally in the 50- to 150-ppm 
range). 

The presence of neurologic symptoms 
(nausea, headache, and vomiting) on 


exposure to concentrations of methyl 
bromide below 35 ppm indicates that the 
current ceiling limit of 20 ppm is not 
adequate to protect workers from the 
effects of methyl bromide poisoning. 
Accordingly. OSHA is proposing a PEL 
of 5 ppm as an 8-hour TWA, wiOi a skin 
notation, to protect construction, 
maritime, and agricultural workers more 
adequately against these incapacitating 
symptoms. The Agency preliminarily 
concludes that this limit will reduce this 
significant risk substantially. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
PENTABORANE 

CAS: 19624-22-7; Chemical Formula: 

B5H9 

H.S. No, 1304 

In construction, shipyards, marine 
terminals, and longshoring, OSHA's 
current limit for pentaborane is 0.005 
ppm as an 8-hour TWA. There is no PEL 
in agriculture. The ACGIH has the same 
8-hour TLV®-TWA but also has a 15- 
minute TLV*-STEL of 0.015 ppm. OSHA 
is retaining its 8-hour TWA permissible 
exposure limit of 0.005 ppm in 
construction and maritime, is proposing 
to add a 0.015-ppm 15-minute STEL in 
these sectors, and is also proposing to 
extend both limits to agriculture. NIOSH 
has no REL for this substance but 
concurs (Ex. 8-47, Table Nl) that these 
limits are appropriate. These are the 
limits recently established for 
pentaborane in general industry. 

Pentaborane is a colorless liquid with 
a strong and penetrating odor. 
Pentaborane is used as a rocket 
propellant (ACGIH 1986, p. 459). 

In both humans and animals, 
inhalation of pentaborane vapor causes 
central nervous system effects (Svirbely 
1954a/Ex. 1-385; Rozendaal 1951/Ex. 1- 
525; Lowe and Freeman 1957/Ex. 1-518; 
Cordasco, Cooper. Murphy, and 
Anderson 1962/Ex, 1-545). The 5-minute 
LCmS for rats and mice are 67 and 40 
ppm. respectively; for 60-minute 
exposures, these values are 10 and 8 
ppm. respectively (Weir, Seabaugh, 
Mershon, Burke, and Weeks 1964). Rats 
exposed repeatedly to a 3-ppm 
concentration of pentaborane exhibited 
tremors, hyperexcitability, belligerence, 
and weight loss (Svirbely 1954a/Ex. 1- 
385). Rats, rabbits, monkeys, and dogs 
exposed repeatedly to pentaborane 
vapor at concentrations of 1 ppm for 
four weeks or 0.2 ppm for six months 
lost weight (Levinskas, Paslian, and 
Bleckman 1958/Ex. 1-517). In the same 
experiments, rats and rabbits exposed 
at 1 ppm showed reduced activity and 
impaired locomotor ability, respectively, 
and monkeys and dogs e)^ibited 


apathy, loss of appetite, insensitivity to 
pain, loss of mobility, tremor, and 
impaired coordination. The ACGIH 
(1986/Ex. 1-3. p. 459) notes that the 0.2- 
ppm concentration reported in the 
Levinskas, Paslian, and Bleckman (1958/ 
Ex. 1-517) study was a calculated rather 
than measured value and that the actual 
exposure level in this study was 
probably closer to 0.01 ppm. 
Pentaborane is also believed to be 
rapidly absorbed through the skin in 
toxic amounts (Parmeggiani 1983, p. 

318). 

Humans accidentally overexposed to 
pentaborane have experienced tremors, 
convulsions, behavioral changes, loss of 
memory, impaired judgment, and other 
symptoms of central nervous system 
intoxication (Svirbely 1954a/Ex. 1-385; 
Rozendaal 1951/Ex. 1-525; Lowe and 
Freeman 1957/Ex. 1-518; Cordasco. 
Cooper, Murphy, and Anderson 1962/Ex, 
1-545). The onset of symptoms may be 
delayed in humans for as long as 24 
hours, and severe overexposure may 
cause death. A fatality occurred when a 
worker was severely overexposed both 
by inhalation and percutaneous 
absorption; the victim in this case 
convulsed and had severe opisthotonic 
spasms. Autopsy revealed necrotizing 
pneumonia in both lungs, fatty changes 
find centrilobular degeneration in the 
liver, and widespread degeneration of 
the brain (Yarbrough, Garrettson, Zolet 
et al. 1986). A worker in a nearby 
building at the time of the accident 
survived but experienced such severe 
nervous system injury that he had to be 
institutionalized (Yarbrough et al. 1986). 
Based on findings in animals, it is 
estimated that exposure to an 8-ppm 
concentration of pentaborane for 1 hour 
would cause slight toxicity in humans, 
while exposure to 30 ppm for the same 
interval would cause death (Proctor, 
Hughes, and Fischman 1988, p. 396). 

Based on this evidence of 
pentaborane's extreme toxicity. OSHA 
is proposing to retain its 8-hour TWA 
PEL of 0.005 ppm in construction and 
maritime, to add a 15-minute STEL of 
0.015 ppm for pentaborane in 
construction and maritime, and to 
extend both limits to agriculture. The 
Agency preliminarily concludes that 
these limits will protect workers in these 
sectors against the significant risk of 
central nervous system effects, such as 
tremors and convulsions, behavioral 
changes, and loss of judgment, 
potentially associated with exposure to 
pentaborane. OSHA preliminarily finds 
that these neuropathic effects constitute 
material health impairments within the 
meaning of the Act. In addition, 
promulgation of these limits will make 
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0SHA*8 pels for this substance 
consistent across all regulated sectors. 

PHENYL MERCAPTAN 

CAS; 10a-9&-5; Chemical Formula; 

CeHsSH 
MS. No. 1316 

In construction, maritime, and 
agriculture. OSHA has no exposure limit 
for phenyl mercaptan. The ACGIH has a 
TLV*-TWA of 0.5 ppm, and NIOSH 
recommends a 15-minute ceiling limit of 
0.1 ppm for phenyl mercaptan. OSHA is 
proposing a permissible exposure limit 
of 0.5 ppm as an O-hour TWA for phenyl 
mercaptan In construction, maritime and 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Phenyl mercaptan, also called 
benzenethiol. is a colorless liquid with 
an offensive, garlic-like odor. It is used 
as a chemical intermediate in the 
manufacture of pharmaceuticals, 
insecticides, fungicides, and other 
chemicals (HSDB1985). When used in 
pesUcidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insec ticide , Fungicide, and 
Rodenticide Act (FIFRA). 

The primary acute hazards of 
exposure to phenyl mercaptan are 
central nervous system stimulation 
followed by post-convulsive CNS 
depression, severe eye and skin 
irritation, systemic toxicity to spleen, 
kidney, lung, and liver tissues, and 
narcotic effects (Fairchild and Stokinger 
1958). This substance is highly toxic by 
inhalation, ingestion, and percutaneous 
absorption (Clayton and Clayton 1981, p. 
2080). 

Phenyl mercaptan has 4hour 
inhalation LCm values of 33 and 28 ppm 
in rats and mice, respectively (RTECS 
1990), and the oral LD 50 in rats is 46 mg/ 
kg (RTECS 1990; McCord and 
Witheridge 1949/Ex. 1-682). In rabbits 
and rats, dermal LD 50 values are 134 mg/ 
kg and 300 mg/kg, respectively (RTECS 
1990). The responses of acutely poisoned 
animals to phenyl mercaptan exposure 
were uniform regardless of species, and 
progressed from CNS stimulation to 
incoordination, skeletal and muscular 
paralysis, and respiratory depression, 
followed at high concentrations by coma 
and death. High doses (not further 
specified) administered via inhalation 
produced lung, liver, and kidney 
changes in mice (Doull and Plzak 1962; 
Fairchild and Stokinger 1958/Ex. 1-415); 
Schafer 1972/Ex. 1-362). In rabbits, 
phenyl mercaptan is a severe eye and 
skin irritant (McCord and Witheridge 
1949/Ex. 1-882; Robles 1975; Schafer 
1972/Ex. 1-362). 


In humans, phenyl mercaptan is a 
moderately severe skin irritant and 
neurotoxin; it causes headaches and 
dizziness at unspecified levels (Fairchild 
and Stokinger 1958/Ex. 1-415; McCord 
and Witheridge 1949/Ex. 1-882). In the 
prior rulemaking, NIOSH (Ex. 6^-47, 

Table N7; Tr. p. 3-99) stated that, in its 
opinion, the limit for phenyl mercaptan 
should be a ceiling rather than a time- 
weighted average. In response to 
NIOSH, OSHA stated that a TWA limit 
set at 0.5 ppm will ensure that 
workplace concentrations are 
consistently maintained at levels low 
enough to protect against phenyl 
mercaptan's acute toxic effects. 

Based on this evidence of phenyl 
mercaptan's toxicity. OSHA is 
proposing an 8-hour TWA limit of 0.5 
ppm. The Agency preliminarily 
concludes that this limit will protect 
construction, maritime, and agriculture 
workers from the significant risks of 
CNS effects, skin irritation, and 
systemic injury, all material 
impairments of health that are 
potentially associated with exposure to 
phenyl mercaptan at the uncontrolled 
levels permitted by the absence of an 
OSHA limit for this substance. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
PROPYLENE GLYCOL DINITRATE 
CAS; 6423-43-4; Chemical Formula; 

C3H6N2OS 
H.S. No. 1342 

In construction, maritime, and 
agriculture. OSHA has no exposure limit 
for propylene glycol dinitrate (PGDN). 
The ACGIH recommends a TLV*-TWA 
of 0.05 ppm, with a skin notation. 

NIOSH has no REL for PGDN but 
concurs (Ex. 8-47, Table Nl) with the 
limit OSHA Is proposing, which is an 8- 
hour TWA PEL of 0.05 ppm. This is the 
limit recently established for this 
substance in general industry. 

When freshly prepared, propylene 
glycol dinitrate is a colorless liquid with 
a disagreeable odor. It is used as a 
torpedo propellant (ACGIH 1986, p. 502). 

Exposure to this substance affects 
blood pressure, causes 
methemoglobinemia, 
methemo^obinuria, and respiratory 
toxicity, injures liver and kidney tissues, 
and distorts vision in humans and 
animals. Propylene glycol dinitrate can 
also cause headache and incoordination, 
both indicators of nervous system 
effects. 

The oral LD^o value in rats is 250 mg/ 
kg (RTECS 1990). In all species studied, 
death occurs by anoxia, which is caused 
by the almost complete conversion of 
hemoglobin to methemoglobin (Clark 


and Litchfield 1969/Ex. 1-543). Ocular 
instillation of the liquid caused transient 
conjunctival redness (Jones. Strickland, 
and Siegel 1972/Ex. 1-742). Twenty-day 
skin exposures in rabbits at a 2-g/kg 
dose caused weakness and cyanosis; 
one of five rabbits died, and this 
animal's hemoglobin and hematocrit 
values had decreased. When the dose 
was increased to 4 g/kg. the rabbits* 
methemoglobin values rose to 34.5 
percent by the time of death (Jones. 
Strickland, and Siegel 1972/]^. 1-742). 
Continuous 90-day inhalation exposures 
to a 10-ppm concentration caused 
kidney and liver changes in dogs; 
exposures to 35 ppm caused heavy iron 
deposits in the liver, spleen, and 
kidneys. Female (but not male) rats 
showed a drop in blood pressure within 
30 minutes after injection of PGDN 
doses above 5 mg/kg. Rhesus monkeys 
displayed mydriasis in 90-day exposures 
at 35 ppm but no change in avoidance 
behavior during a visual discrimination 
and acuity threshold test (Jones, 
Strickland, and Siegel 1972/Ex. 1-742). 

In humans, eight-hour exposures to 0.2 
ppm or higher concentrations of 
propylene glycol dinitrate resulted in 
visual distortion and headache (Stewart, 
Peterson, Newton et al. 1974). Although 
subjects developed a tolerance for the 
headache response, the visual effects of 
exposure were cumulative. Impaired 
balance occurred after 6.5 hours of 
exposure to a 0.5-ppm concentration, 
and a 40-minute exposure to 1.5 ppm 
caused eye irritation. Subjects exposed 
at 0.5 ppm for 8 hours experienced a 
consistent elevation in diastolic 
pressure but no pulmonary irritation. At 
concentrations of 0.03 to 1.5 ppm, no 
hematologic effects were observed 
(Stewart, Peterson, Newton et al. 1974). 
Studies of human exposures to levels 
below 0.1 ppm do not report chronic 
neurotoxicity (Horvath, Ilka, Boyd, and 
Markhan 198l/Ex. 1-557). 

Based on this evidence in humans and 
animals, OSHA is proposing an 8-hour 
TWA limit of 0.05 ppm for propylene 
glycol dinitrate. The Agency 
preliminarily concludes that this limit 
will protect construction, maritime, and 
agricultural workers against the 
significant risks of hepatotoxic, 
hematologic, and central nervous system 
effects (aU of which constitute material 
health impairments) that exist from 
workplace exposure at the levels 
currently permitted by the absence of an 
OSHA PEL In addition, promulgation of 
these limits wiU make OSHA's PEL for 
this substance consistent across all 
regulated sectors. 

Preliminary Conclusions, OSHA 
preliminarily concludes that significant 
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risks are associated with occupational 
exposure to the group of neuropathic 
toxicants shown in Table Cl-1. The 
effects caused by such exposures 
include brain lesions, nausea, vomiting, 
general depression of the central 
nervous system, interference with 
sensory and motor functions, and 
alterations in the ability of the brain to 
process information. Affected workers 
may experience drowsiness, dizziness, 
loss of ability to concentrate, mood 
changes, reduced awareness, learning 
difficulties, unsteadiness, and auditory 
and visual disturbances. In addition, 
employees experiencing these effects 
are imperiled and are likely to hurl 
themselves or others in accidents 
caused by their reduced functional 
capacities. OSHA believes that 


promulgation of the proposed exposure 
limits for these neurotoxins will 
substantially reduce such risks and 
afford protection to construction, 
maritime, and agricultural workers 
against these material health 
impairments. In addition. pi*omulgation 
of these limits will make OSHA's PELs 
for these substances consistent across 
all regulated sectors. 

2. Substances for Which Proposed 
Limits are Based on Avoidance of 
Narcotic Effects 

Introduction. OSHA is proposing new 
or revised limits for 24 substances based 
primarily on evidence showing that 
occupational exposure to these 
substances causes narcosis. The 
narcotic effects of exposure to such 


substances as the alcohols, aliphatic 
hydrocarbons, and chlorinated 
hydrocarbons have been recognized as 
serious for many years. Table C2-1 lists 
these chemicals, along with their CAS 
numbers, HS numbers. 1987-1988 
ACGIH TLV*8. and NIOSH RELs. In 
addition. Table C2-1 shows OSHA’s 
current permissible exposure limits 
(PELs) for these substances in 
construction, shipyards, marine 
terminals, and longshoring. OSHA has 
no PELs that apply to workers in 
agricultural workplaces. The right-hand 
column in Table C2-1 shows OSHA’s 
current PELs for these substances in 
general industry; these are the limits 
being proposed today for construction, 
maritime, and agricultural workplaces. 


Table C2~1. Substances For Which Proposed Limits Are Based on Avoidance of Narcosis 




Current OSHA 






PEL In 




H.S. No./chemical name 

CAS No 

construction, 
shipyards, marine 

1987-1988 ACGIH TLV •** 

NIOSH REL 

Proposed OSHA PEL m 
constructioo, maritime, and 



terminals, arxl 
longshoring* 



agriculture 

1044 Butane______ 

106-97-8 


800 ppm TWA 


ft/\A TUUA 

1049 sec-Butyl alcohol __ 

78-92-2 

150 ppm TWA_ 

too ^m TWA, 150 ppm STEL...«. 


Duu pfxn 1 WA* 

100 ppm TWA. 

100 ppm TWA. 150 ppm STEL 
200 ppm TWA. 

50 ppm TWA. Skin. 

1050 tert-But^ alcohol.... 

75-65-0 

100 ppm TWA. 

200 ppm TWA_ 

100 ppm TWA, 150 ppm STEL....... 


2034 CNorobromomethane. 

74-97-5 

200 ppm TWa! 250 ppm STEL Z!" 

..*... 

2044 Cumene_ 

98-82-8 

50 ppm TWA. 

50 ppm TWA. Skin... 




Skin. 


...— 

1111 Cyclopenlane... 

287-92-3 


600 ppm TWA_____ 


600 ppm TWA. 

irWI nrtm T\AIA 

2076 Ethyl alcohol. 

64-17-5 

1000 ppm TWA_ 

200 ppm TWA_ 

1000 ppm TWA_ 

1000 ppm TWA 


1163 Ethyf bromide.... 

74-96-4 

200 Dom TWA 2Sb onm STEL 


ivuv ppin 1 Tf A- 

Onn rvuvi TVA/A OCn CTCt 

2078 Elh>4 chloride..., , 

75-00-3 

1000 DOfTi TWA 

Handle with 
caution m the 

£\ju ppm IWA. ZbO ppm STEL. 

T\A/A 



lUUU ppm TWA. 

1185 Gasoline.. 

8006-61-9 


300 Dom TWA 500 nnm ^TPI 

workplace. 

300 ppm PAfA. 500 ppm STEL 
400 ppm TWA, 500 ppm STEL 

1194 Heptane... 

142-82-5 

sioo ppm TWa!"I.! 

400 ppm TWA, 500 ppm STEL. 

85 ppm TWA, 440 





ppm Ceiling. 

1201 Hexane isomers.. 

None 


nnm T\A/A -trW\ rtr\m CTCt 

(15-min). 

4AA T\AiA 




pfim 1 ¥VA. 1 vA/u ppm o 1 CL. 

luo ppnfi 1 WA, 

510 ppm 

Celling. (IS* 

500 ppm TWA, 1000 ppm STEL 


1218 Isoamyl alcohol (primary 

123-51-3 

100 ppm TWA_ 

100 ppm TWA. 125 ppm STEL_ 

min). 

100 ppm TWA. 125 ppm STEL 

and secondary). 




... 

1221 Isophorone.... 

78-59-1 

25 ppm TWA .. 

100 ppm Ceiling. 

350 ppm TWA 

5 ppm Ceiling ..... 

A nom T\A/A 

4 ppm TWA 

50 ppm TWA, 100 ppm STEL 
350 ppm TWA. 450 ppm STEL 

1254 Methyl chloride.... 

74-67-3 

50 ppm TWA, 100 ppm STEL_ 

350 ppm TWA, 450 ppm STEL....... 

^ Pprn 1 jwfs 

l*\ 

1255 Methyl chloroform (1.1,1- 
Trichloroethane). 

71-55-6 

1 /. 

350 ppm Ceiling 
(15*min). 

2113 Naphtha (coal tar)_ 

8030-30-6 

100 ppm TWA_ 


100 ppm TWA 

300 ppm TWA, 375 ppm STEL 

1296 Octane..... 

111-65-9 

400 ppm TWA. 

300 ppm TWA, 375 ppm STEL. 

TSppmTWA^^ 





ppm CeHIng 


1306 Pentane...... 

109-66-0 

500 ppm TWA. 

600 ppm TWA, 750 ppm STEL. 

(15-min). 

120 ppm TWA. 

600 ppm TWA. 750 ppm STEL 





610 ppm 


1307 2*Pentarx)ne (Methyl propyl 
ketone). 

107-87-9 

200 ppm TWA. 

200 ppm TWA. 250 ppm STEL. 

Celling (15-min). 
150 ppm TWA. 

200 ppm TWA. 250 ppm STEL. 

1371 Stoddard soNenl ... 

8052-41-3 

200 ppm TWA ........ 

100 ppm TWA....,... 

350 mg/m ■ 

TWA, 1800 

100 ppm TWA. 








mg/m • Ceiling 


1372 Stvrene. ... _ 

100-42-5 

100 ppm Ceiling..... 

50 ppm TWA, 100 ppm STEL_ 

(IS-nxn). 

50 ppm TWA, 100 

50 ppm TWA. 100 ppm STEL 






ppm Ceiling 


1397 Toluene..... 

108-88-3 

200 ppm TWA. 

too ppm TWA. 150 ppm STEL. 

(IS-mm). 

100 ppm 8-hour 

100 ppm TWA. 150 ppm STEL 





TWA. 200 ppm 


1406 Trichloroethylene., j 

79-01-6 

100 ppm TWA_ 

50 ppm TWA, 200 ppm STEL_ 

Ceiling (lO-min). 
25 ppm TWA*.. 

50 ppm TWA 200 ppm STEL 


ii,. ^ ^rrently apply In Agriculture; OSHA's TWA bmits are for 8*hour exposures, its STELs are for 15 minutes unless othervrtse specified: and 

Us ceiitngs are peaks not to be exceeded for any period of time. 

. ^ ACGIH TLV*-TWA is ftx an 8-hour exposure; its STELs are 1 S-minute limits not to be exceeded more than 4 times In any working day, with a minimum 
^ exposures; and its ceilings are peaks not to be exceeded for any penod of time 

NiUbM IWA hmits are for 10 hour/day, 40 hour/week exposures unless otherwise sc)ecified, and its ceilings are peaks not to be exceeded for any period of 
tme unless a duratw is specified In parentheses. 'w r— 

• NIOSH conskJers this substance a potential occupational carcinogen and recommends that exposures be reduced to the lowest feasible concentration 





























































Federal Register / Vol. 57. No. 114 / Friday. June 12, 1992 / Proposed Rules_26071 


Description of the Health Effects, 
Narcosis is caused by a general 
depression of central nervous system 
(CNS) function. When the CNS becomes 
sufficiently depressed, the awareness or 
consciousness of affected persons is 
diminished. Initial symptoms of narcosis 
include drowsiness, difficulty in 
concentration, and mood changes; these 
effects may progress to slurred speech, 
dizziness, loss of coordination, and. in 
more severe cases, loss of 
consciousness, coma, and death. Except 
in more seVious cases, CNS depression 
is reversible if exposure ceases. 
However, because narcosis adversely 
affects the concentration and 
coordination of affected workers, these 
workers and their co-workers are at 
increased risk of injuries and accidents 
caused by slowed reaction times, 
incoordination, and mistakes and errors 
in judgment. 

The mechanism by which exposure to 
substances induces narcosis is poorly 
understood. It is believed that central 
nervous system depressants may have 
the same mechanism of action as 
general anesthetics, which appear to 
produce a reversible effect on 
electrically excitable neuronal 
membranes. 

Dose-Response Relationship and 
Narcotic Effects 

The induction of narcosis following 
exposure to narcotic agents appears to 
follow the classical S-shaped 
(sigmoidal) dose-response relationship. 
As exposure level increases, both the 
percent of exposed persons affected and 
the severity of the effect increase. 
Although it is not known whether a true 
threshold exists for the occurrence of 
the molecular events leading to narcosis 
(i.e.. disruption of electrical impulses in 
neurons), there is usually a level at 
which most exposed individuals will 
manifest the onset of symptoms 
associated with narcosis. The no-effect 
level for a particular substance is 
determined largely by individual 
susceptibility, the extent to which the 
material is absorbed, and the rate at 
which it is metabolized and eliminated. 

The following discussions describe 
OSHA’s preliminary findings for the 
substances in this group and illustrate 
the material health impairments 
potentially associated with workplace 
exposure to these central nerv'ous 
system depressants. 

BUTANE 


CAS: 106-97-8; Chemical Formula: C 4 H 10 
H.S. No. 1044 

In construction, shipyards, marine 
terminals, longshoring operations, and 
agriculture. OSHA has no limit for 
butane. The 1987-1988 ACGIH TLV»- 
TWA is 800 ppm; there is no NIOSH 
REL. OSHA is proposing an 8 -hour TWA 
PEL of 800 ppm for butane in 
construction, maritime, and agriculture, 
and NIOSH (Ex. 8-47, Table Nl) concurs 
that this limit is appropriate. This is the 
limit recently established for this 
substance in general industry. 

Butane is used to calibrate pressure 
and temperature gauges and to fill the 
thermobulbs on these instruments. It 
also finds wide use as an intermediate 
in organic synthesis and in the 
manufacture of aviation, heating, and 
motor fuel (Braker and Mossman 1980. p. 
89). The odor of butane is not detectable 
at airborne concentrations below 50,000 
ppm (Braker and Mossman 1980. p. 89). 
Because butane is shipped as a liquefied 
gas under pressure, contact with the 
liquid form may cause frostbite. 

The primary risk of exposure to 
butane is narcosis. In rats, the 4-hour 
LCm is 658 g/m^, or about 280,000 ppm; 
in mice, this value is 680 g/m^ for 2 
hours (NIOSH 1977i/Ex. 1-1182). n- 
Butane causes anesthesia in mice at 
airborne concentrations of 130,000 ppm 
after exposure for 25 minutes. This 
substance also is a relatively weak 
cardiac sensitizer in dogs (Reinhardt. 
Azar, Maxfield et al. 1971; Stoughton 
and Lamson 1936). 

Humans exposed to a 1000 -ppm 
concentration of butane for a single 8 - 
hour day or to a 500-ppm concentration 
for 2 -week periods of 8 -hour workdays 
showed no harmful subjective or 
abnormal physiological responses but 
did show a reduced visual evoked 
response (VER) wave amplitude during 
the second week (Stewart, Henman, 
Baretta et al. 1977/Ex. 1-575). In contact 
with the eyes or skin, liquefied butane 
causes bums or frostbite (Clayton and 
Clayton 1981, p. 3182). 

Based on this evidence. OSHA is 
proposing an 8 -hour TWA permissible 
exposure limit (PEL) of 800 ppm for 
butane; this limit would apply to 
workplaces in construction, maritime, 
and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risks of 
drowsiness, narcosis, and other central 
nervous system effects associated with 


exposures at the uncontrolled levels 
permitted by the absence of an OSHA 
limit. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 
sec-BUTYL ALCOHOL 
CAS: 78-92-2: Chemical Formula: 

CH3CH2CHOHCH3 

H.S. No. 1049 

OSHA’s current limit for sec-butyl 
alcohol in construction, shipyards, 
marine terminals, and longshoring 
operations is 150 ppm as an 8 -hour 
TWA. There is no PEL in agriculture. 
NIOSH has no REL for sec-butyl alcohol. 
The 1987-1988 ACGIH TLV ®8 for this 
substance are 100 ppm as an 8 -hour 
TWA and 150 ppm as a 15-minute STEL. 
However, the ACGIH deleted the STEL 
for this substance in 1990 because there 
was no evidence that a STEL was 
needed; in OSHA’s prior air 
contaminants rulemaking.Jlhe American 
Industrial Hygiene Association 
commented that no STEL was necessary 
to protect against sec-butyl alcohol's 
toxic effects (Ex. 8-16). After reviewing 
the available toxicologic evidence, 
OSHA agreed with this position (54 FR 
2423), and the final rule for general 
industry (29 CFR 1910.1000. Table Z- 1 - 
A) thus contains only an 8 -hour TWA 
PEL for this substance. Accordingly, 
OSHA is proposing an 8 -hour TWA PEL 
of 100 ppm for sec-butyl alcohol in 
construction, maritime, and agriculture, 
and NIOSH concurs (Ex. 8-47, Table Nl) 
that the proposed limit is appropriate. 
This is the limit recently established for 
this substance in general industry. 

sec-But>'l alcohol is a colorless liquid 
with a strong, wine-like odor. It is used 
as a solvent for natural resins and 
linseed and cottonseed oils, and as a 
chemical intermediate. sec-Butyl alcohol 
is also an ingredient in a wide variety of 
commercial products, including polishes, 
flotation agents, flavors, perfumes, 
dyestuffs, wetting agents, paint 
removers, brake fluids, and industrial 
cleaners (HSDB 1985). 

sec-Butyl alcohol is a narcotic and 
irritant both in humans and animals. 

The oral LDso in rats is 6480 mg/kg, and 
the lowest lethal concentration in the 
same species is 16,000 ppm for 4 hours 
(RTECS1990). Mice exposed to sec- 
butyl alcohol concentrations of 3300 to 
19,800 ppm showed loss of coordination, 
prostration, and narcosis (Rowe and 
McCollister. in Clayton nd Clayton 
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1982. pp. 4582r-4585). Liquid sec-butyl 
alcohol instilled into the eyes of rabbits 
caused severe comeal injury (Smyth, 
Carpenter. Weil, and Pozzani 1954). 

Excessive exposure to sec-butyl 
alcohol is reported to have caused eye, 
nose, and throat irritation; headaches; 
nausea; fatigue; and dizziness in 
exposed humans (Rowe and 
M^ollister. in Clayton and Clayton 
1982, p. 4585). Workers exposed 
repeatedly to sec-butyl alcohol 
concentrations of 100 ppm. however, 
reportedly experienced no symptoms at 
this concentration (ACGIH 1986, p. 77/ 
F^. 1-3). 

Based on this evidence in humans and 
animals, OSHA is proposing a PEL for 
sec-butyl alcohol in construction, 
maritime, and agriculture of 100 ppm as 
an 8-hour TWA. The Agency believes 
that this limit will afford workers in 
these sectors protection against the 
significant risks of narcosis and 
irritation that ate associated with 
exposures to sec-butyl alcohol at 
concentrations above the proposed PEL 
The Agency preliminarily concludes that 
the proposed limit will substantially 
reduce these risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
tert-BUTYL ALCOHOL 
CAS: 75-65-0; Chemical Formula: 

(QlaJaCOH 
H.S. No. 1050 

In construction, marine terminals, 
shipyards, and long-shoring operations, 
OSHA currently has a limit of 100 ppm 
as an 8-hour TWA for tert-butyl alcohol. 
There is no PEL In agriculture. The 1987- 
1988 ACGIH TLV«-TWA for this 
substance is 100 pp m as an 8-hour TWA, 
with a TLV*-STEL of 150 ppm. NIOSH 
has no REL for tert-butyl alcohol but 
concurs (Ex. 8-47. Table Nl) with the 
limits OSHA Is proposing. OSHA is 
retaining the 100 ppm 8-hour TWA PEL 
in construction and maritime, is 
proposing 150 ppm as a 15-minute STEL 
in these two sectors, and is proposing 
both the PEL and the STEL in 
agriculture. These are the limits recently 
established for this substance in general 
industry. 

At room temperature, tert-butyl 
alcohol is a colorless, crystalline solid 
with a camphor-like odor (ACGIH 1986/ 
Ex. 1-3; HSDB 1985). tert-Butyl alcohol is 
an ingredient of perfumes, flavorings, 
flotation agents, cleaning compounds, 
paint removers, fruit essences, plastics, 
and lacquers. This substance is also 
used as an octane booster in gasoline, to 
extract water from substances, and in 
pharmaceutical production. In addition, 
tert-butyl alcohol is an intermediate in 


the production of resins, artificial musk, 
and other substances (HSDB 1985). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodendcide Act (FIFRA). 

Although similar to the other butyl 
alcohols in many respects, tert-butyl 
alcohol is more volatile and has a 
greater potential for narcotic effects 
than other butyl alcohols (Weese 1928/ 
Ex. 1-1073). The oral LDso in rats is 3.5 
g/kg (RTECS 1990). Acutely poisoned 
animals showed loss of coor^nation 
and other signs of narcosis (Schaffarzick 
and Brown 1952/Ex. 1-868). Repeated 
daily doses of tert-butyl alcohol that 
produced signs of narcosis were not 
fatal in experimental animals 
(Schaffarzick and Brown 1952/Ex. 1- 
868). 

In humans, tert-butyl alcohol is known 
to cause slight redness and irritation 
when the liquid is applied to the skin 
(Oettel 1936). Exposure to 
concentrations described only as 
'‘excessive” is reported to have caused 
eye. nose, and throat irritation and 
narcotic symptoms, including headache, 
nausea, dizziness, and fatigue, in 
exposed workers (Schwartz and 
Tulipan, in Clayton and Qayton 1982, p. 
4587). 

Based on this evidence. OSHA is 
retaining the 8-hour TWA PEL of 100 
ppm in construction and maritime, 
proposing to add a 15-minute STEL of 
150 ppm in construction, maritime, and 
proposing to extend both PELs to 
agriculture. The Agency preliminarily 
concludes that this combination of limits 
will protect workers in these sectors 
against the significant risk of narcosis 
that is potentially associated with 
occupational exposures to this 
substance. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 
CHLOROBROMOMETHANE 
CAS: 74-97-5; Chemical Formula: 

CHaBrCl 
H.S. No. 2034 

OSHA’s limit for 
chlorobromomethane in general 
industry, construction, and maritime is 
200 ppm as an 8-hour time-weighted 
average (TWA). There is no limit in 
agriculture. The 1987-1988 ACGIH 
TLV*-TWA for chlorobromomethane is 
200 ppm as an 8-hour TWA, and the 
TLV*-STEL is 250 ppm. There is no 
NIOSH REL for this substance, but 
NIOSH concurs (Ex. 8-47, Table N3A) 
with the limit being proposed. The 
Agency is retaining the current limit in 
construction and maritime and is 


proposing an 8-hour TWA PEL of 20n 
ppm for chlorobromomethane in 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Chlorobromomethane (also called 
methylene chlorobromide) is a colorless 
to pale yellow liquid that has a sweet, 
chloroform-like odor (ACGIH 1986. p. 
125: Sittig 1985. p. 228). It is used as a 
fire extinguishing agent and as a 
chemical intermediate in organic 
synthesis (HSDB 1986: Clayton and 
Clayton 1982, p. 3455). 

In both humans and animals, acute 
exposure to chlorobromo-melhane 
causes irritation of the eyes, nose, and 
mucous mem-branes. and central 
nervous system depression (narcosis): in 
animals, chronic exposure causes lung, 
liver, and kidney damage. The oral LDw 
in rata is 5000 mg/kg (RTECS 1989). The 
lowest lethal concentration in rats is 
28,800 ppm for 15 minutes (RTECS 1989). 
Acutely poisoned animals showed 
incoordination and narcosis before 
death: pulmonary edema and interstitial 
pneumonitis were also seen in these 
animals (Comstock, Fogelman, and 
Oberst 1953). Inhalation studies have 
shown that rats exposed to 3000 ppm of 
chlorobromomethane experienced light 
narcosis (Comstock. Fogelman, and 
Oberst 1953). In mice, fatty degeneration 
of the liver and kidneys occurred after a 
single dose of 3000 mg/kg was 
administered by stomach tube; however, 
a dose of 500 mg/kg caused no organ 
damage (Highraan, Suirbely, von 
Oettingen et al. 1948). Transient corneal 
epithelial injury and conjunctival edema 
occurred in rabbit eyes after the eyes 
had been sprayed with a liquid mixture 
of chlorobromomethane (75%) and 
dichlorodifluoromethane (25%) from a 
fire extinguisher (Grant 1986, p. 210). 
Dermal testing in rabbits caused 
moderate irritation, hyperemia, and 
exfoliation of the skin (Rutstein 1963). 
Rats, rabbits, and dogs exposed 7 hours/ 
day, 5 days/week for 14 weeks to a 
1000-ppm concentration of 
chlorobromomethane showed no signs 
of toxicity (Suirbely, Highman, Alford et 
al. 1947). Female rats and dogs exposed 
to a 500-ppm concentration of 
chlorobromomethane for 7 hours/day, 5 
days/w'eek for a period of 6 months 
showed some liver pathology at autopsy. 
Elevated blood bromide was the only 
observed effect in male rats, guinea pigs, 
and rabbits exposed to the same dose. 
Histopathological changes in the livers 
and testes as well as elevated blood 
bromide were observed in guinea pigs, 
rats, and rabbits when the concentration 
of chlorobromo-methane was increased 
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to 1000 ppm (Suirbely, Highman, Alford 
et al. 1947). 

Three firefighters exposed to very 
high but unknown vapor concentrations 
of chlorobromomethane experienced 
irritation of the eyes and throat, 
disorientation, headache, and nausea. 
Two of the victims later became 
comatose, one suffered convulsive 
seizures, and another required 
resuscitation following respiratory 
arrest; all recovered fully following 
supportive treatment (Rutsteln 1963). An 
individual who was sprayed in the face 
by a fire extinguisher containing 
chlorobromomethane suffered from an 
immediate and severe burning sensation 
of the eyes. Medical examination of this 
individual revealed a partial loss of 
corneal epithelium and hyperemic and 
edematous conjunctivae and eyelids, but 
no permanent eye damage resulted from 
this exposure (Grant 1988, p. 210). 

Based on the evidence presented 
above. OSHA preliminarily concludes 
that agricultural workers exposed to 
chlorobromomethane at the levels 
permitted by the absence of a limit are 
at significant risk of experiencing eye 
irritation and narcosis. The Agency 
believes that establishing a PEL of 200 
ppm as an &-hour TWA will protect 
workers in agriculture from fiiese 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
CUMENE 

CAS: 98-82-8; Chemical Formula: 

H.S. No. 2044 

OSHA’s current permissible exposure 
limit for cumene In general industry, 
construction, and mcuitime is 50 ppm as 
an 8-hour TWA: this limit also has a 
skin notation. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 50 ppm, with a skin notation, 
for cumene. NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing to establish an 8-hour TWA 
PEL of 50 ppm, with a skin notation, for 
cumene in agriculture. Promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Cumene is a colorless liquid with a 
sharp, aromatic odor. This substance is 
used as a solvent and in the production 
of phenol, acetone, and alpha¬ 
methylstyrene (ACGIH 1988. p. 151; 
Genium MSDS 1987. No. 395). 

Cumene causes eye, nose, skin, and 
upper respiratoiy tract irritation in 
humane and animals; at high 
concentrations, it causes central 
nervous system depression in animals. 


The oral LDm in rats is 1400 mg/kg, and 
the LCm in mice is 24,700 mg/m^ for 2 
hours (RTECS1987). The dermal LD^ in 
rabbits is 12,300 mg/kg (ACGIH 1986, p. 
151; RTECS 1987). Rabbits showed mild 
eye irritation when 86 mg of cumene 
was instilled into their eyes, and a 
dermal dose of 10 mg caused mild skin 
irritation in rabbits (RTECS 1987). Fifty 
percent of mice exposed to 2040 ppm for 
7 hours died; the signs and symptoms of 
acutely poisoned mice included dilation 
of cutaneous blood vessels, central 
nervous system depression, and 
respiratory depression (Werner, Dunn, 
and von Oettingen 1944). Repeated 
inhalation exposures to concentrations 
of 2000 ppm caused ataxia and lethargy 
in rabbits (Proctor, Hughes, and 
Fischman 1988, p. 166). At autopsy, rats 
exposed to 500 ppm cumene daily for 5 
months had hyperemia and congestion 
of the lungs, liver, and kidneys (Fabre et 
al. 1955, in ACGIH 1988, p. 151). 

In humans, exposure to a 
concentration of 200 ppm cumene 
caused nascd irritation and central 
nervous system effects (RTECS 1987). 
Inhalation of high (not further specified) 
vapor concentrations may cause 
dizziness, incoordination, and 
unconsciousness (Clayton and Clayton 
1981, pp. 3309-3310). liquid cumene can 
cause erythema and irritation when in 
contact with the skin, and repeated 
contact can cause dermatitis (Gerarde 
1959; Genium MSDS 1987, No. 395). Of 
102 workers exposed to cumene vapors, 
48 percent showed increased bilirubin 
concentrations, alteration of enzymatic 
activity, changed lipid metabolism, 
altered liver and hepatobiliary function, 
and dyskinesia (Putalova 1979). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that cumene causes primary irritation 
and central nervous system depression 
in exposed workers. The Agency 
believes that, in the absence of a limit, 
workers in agriculture are at significant 
risk of experiencing these adverse 
health effects, whi^ constitute material 
impairments of health. OSHA therefore 
believes that establishing a 50'ppm 8- 
hour TWA limit, with a skin notation, is 
necessary to significantly reduce these 
risks among agricultural workers. 
Promulgation of this limit will also make 
OSHA’s PEL for cumene consistent 
across all OSHA-regulated sectors. 
CYCLOPENTANE 
CAS: 287-92-3; Chemical Formula: 

CHiCHaCHtCHaCHa 
H.S. No. 1111 

OSHA has no limit for cyclopentane 
in construction, shipyards, marine 
terminals, longshoring operations, or 
agriculture. For workplaces in all of 


these sectors. OSHA is proposing a PEL 
of 600 ppm as an 8-hour TWA. which is 
consistent with the 1987-1988 ACGIH 
TLV* for this substance. NIOSH has no 
REL for cyclopentane but concurs %vith 
the proposed limit (Ex. 8-47, Table Nl). 
This is the limit recently established for 
this substance in general industry. 

Cyclopentane is a mobile, colorless, 
and flammable liquid. This substance 
occurs as an impiirity in technical grade 
hexane, and it finds industrial use in the 
cracking of aromatics (Clayton and 
Clayton 1981, p. 3228). Cyclopentane 
also is an ingredient in a wide variety of 
commercial products, including 
analgesics, insecticides, antitumor 
agents, sedatives, and other 
pharmaceuticals (Clayton and Clayton 
1981, p. 3226). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodentidde Act (FIFRA). 

The existing acute toxicity data in 
animals indicate that cyclopentane is a 
potent narcotic agent Mice exposed to a 
38-ppm concentration of cyclopentane 
exhibited loss of reflexes, and some 
exposed animals died (von Oettingen 
1940). In experimental animals, there is 
no maigin of safety between the 
minimal narcotic concentration and the 
lethal dose (von Oettingen 1940). 

Applied to the skin of guinea pigs, liquid 
cyclopentane causes slight redness and 
diyness (Brown and Bax 1971). Almost 
no data are available concerning the 
chronic effects of cyclopentane 
exposure. 

Abbritti Siracusa. Cianchetti, and co- 
workers (1976/Ex. 1-406) reported that 
petroleum solvents used in the Italian 
shoe industry contain up to 18 percent 
cyclopentane, and that workers exposed 
to these solvents have developed 
polyneuropathy. Oettel (1936/Kx. 1-021) 
reported that skin exposure to such 
solvents caused burning and skin 
blistering after 15 minutes of occluded 
contact. It has not been determined, 
however, whether the irritation was 
caused by cyclopentane or by 
cyclopentane and other substances, 
such as n-hexane, in the solvent. 

Based on this evidence in humans and 
animals, OSHA is proposing a PEL of 
600 ppm as an 8-hour TWA for 
cyclopentane in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that 
occupational exposure to cyclopentane 
in these industries poses a significant 
risk of irritation and narcosis to exposed 
workers and that the proposed limit is 
necessary to substenUaily reduce this 
risk. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
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substance consistent across all 
regulated sectors. 

ETHYL ALCOHOL 

CAS: 64-17-5: Chemical Formula: 

CH 3 CH 2 OH 
H.S. No. 2076 

OSHA’s permissible exposure limit for 
ethyl alcohol in general industry, 
construction, and maritime is 1000 ppm 
as an 8-hour TWA; there is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of 1000 ppm for ethyl 
alcohol. NIOSH has no REL for this 
substance but concurs with the PEL 
being proposed (Ex. 8-47, Table N3A). 
OSHA is proposing a PEL of 1000 ppm 
as an 8-hour TWA for ethyl alcohol in 
a^culture. Promulgation of this limit 
will make the PEL for ethyl alcohol 
consistent across all OSHA-regulated 
sectors. 

Ethyl alcohol is a clear, colorless, 
Oammable liquid. It is a volatile liquid 
with a wine-like odor that is 
recognizable at a concentration of 
approximately 100 ppm (ACGIH 1986, p. 
242.2; AIHA 1987. Table 5.1). Ethyl 
alcohol is used in alcoholic beverages, 
pharmaceuticals, perfumes, gasolines, 
antiseptics, synthetic rubber, paints, 
lacquers, explosives, antifreeze, 
cosmetics, and food flavorings. It is also 
used as a solvent, in organic synthesis, 
and in the manufacture of denatured 
alcohols. When used in pesticidal 
applications and as directed on the 
label this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 
Industrial ethyl alcohol contains 
denaturant ingredients to render it unfit 
or undesirable for human ingestion 
(HSDB 1989; Gosselin, Smith, and Hodge 
1984. p. 11-174; ACGIH 1986. p. 242.2). 

Ethyl alcohol is an irritant of the eyes 
and mucous membranes in both animals 
and humans; exposure to high 
concentrations causes central nervous 
system depression. The oral LDw in rats 
is 70W mg/kg. the LCw in the same 
species is 20,000 ppm for 10 hours, and 
the lowest lethal dose in rabbits by 
dermal application is 20 g/kg (RTECS 
1989). Rats exposed to a 22,800-ppm 
concentration of ethyl alcohol for 8 
hours became deeply anesthetized, and 
exposure to a 16.000-ppm concentration 
for 8 hours caused some deaths in these 
animals. Incoordination was observed in 
rats exposed to 10,750 ppm for 2 hours; 
however, exposure to the same level for 
only 30 minutes caused no observable 
effects (Smyth 1956; Loewy and von der 
Heide 1918, in Clayton and Clayton 
1982, p. 4545). In studies conducted on 
rabbits, ethyl alcohol produced mild to 
moderate irritation when in contact with 
the eyes or skin of these animals 


(RTECS 1989). Administered to rats and 
mice by various routes (oral, inhalation, 
intraperitoneal, intravenous, 
intracerebral, intratesticular, 
intrauterine), ethyl alcohol causes 
fetotoxic, embryotoxic, teratogenic, and 
developmental ejects in the offspring 
and reproductive effects in the parents 
(RTECS 1989). 

Humans exposed to a 1000-ppm 
concentration of ethyl alcohol for an 
unspecified time exhibited mild signs of 
poisoning, while exposure to a 5000-ppm 
concentration for an unspecified time 
caused stupor and sleepiness (Browning 
1956, in ACGIH 1986, p. 242.2). Transient 
irritation of the eyes, nose, and 
respiratory tract occurred in individuals 
exposed for brief periods to 5000 to 
10,000 ppm concentrations of ethyl 
alcohol. Continuous coughing and 
lacrimation occur when humans are 
exposed to a 15,000-ppm concentration 
of ethyl alcohol; exposure to 
concentrations above 20,000 ppm were 
described as intolerable (Lester and 
Greenberg 1951; Rowe and McCollister. 
in Clayton and Clayton 1982, p. 4551). 

Based on this evidence. OSHA is 
proposing a 1000-ppm 8-hour TWA limit 
to protect workers in agriculture from 
the significant risks of irritation and 
central nervous system depression 
potentially associated with exposure to 
ethyl alcohol. OSHA preliminarily 
concludes that this limit is necessary to 
substantially reduce a significant risk of 
material health impairment in exposed 
workers in this sector. In addition, 
promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
ETHYL BROMIDE 
CAS: 74-96-4: Chemical Formula: 

CjHiBr 
H.S. No. 1163 

In construction, shipyards, marine 
terminals, and long-shoring operations. 
OSHA currently has an 8-hour TWA 
limit of 200 ppm for ethyl bromide. There 
is no PEL in agriculture. The 1987-1988 
ACGIH TLV*-TWA was 200 ppm, and 
the TLV«-STEL was 250 ppm. NIOSH 
has no REL for ethyl bromide. In 
construction and maritime. OSHA is 
retaining the 8-hour TWA PEL for ethyl 
bromide of 200 ppm and is proposing to 
add a 15-minute STEL of 250 ppm: the 
Agency is also proposing to extend both 
the 8-hour TWA and 15-minute STEL to 
agriculture. These are the limits recently 
established for these substances in 
general industry. 

Ethyl bromide is a colorless, highly 
volatile, flammable liquid with an ether- 
like odor, it becomes yellow when 
exposed to light and air. Ethyl bromide 
was formerly used as an anesthetic 


agent and is currently used as a grain 
and fruit fumigant, a chemical 
intermediate, a refrigerant, and an 
ethylating agent, particularly for 
gasoline (HSDB 1986). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Inse cticid e. Fungicide, and Rodenticide 
Act (FIFRA). 

In addition to being a narcotic, ethyl 
bromide is an irritant of the respiratory 
system and a liver and kidney toxin. 
The oral LDw in rats is 1350 mg/kg. and 
the lowest lethal concentration in rats is 
26,980 ppm for 1 hour (RTECS 1990). 
When liquid ethyl bromide is applied to 
the skin of mice, it causes necrosis; 
instilled into rabbit eyes, it produces 
irritation (AIHA 1978). Skin absorption 
in toxic amounts is apparently possible, 
but no acute toxicity data exist for this 
route of exposure (Clayton and Clayton 
1981, p. 34M). Prolonged exposure (6 
months) to a 540-ppm concentration of 
ethyl bromide for 4 hours/day caused 
changes in liver function and liver 
damage that was visible at autopsy 
(Karimullina and Gizatullina, in Clayton 
and Clayton 1982, p. 3484). A National 
Toxicology Program carcinogenicity 
bioassay in rats and mice exposed by 
inhalation to 100 ppm (rats) or 200 ppm 
(mice) ethyl brondde for 8 hours/day for 
2 years showed some evidence of 
carcinogenicity in rats (brain tumors) 
and clear evidence of carcinogenicity in 
female mice (uterine tumors) (NTP1989). 

Volunteers exposed to ethyl bromide 
concentrations of 6500 ppm for 5 
minutes reported experiencing vertigo, 
headaches, and mild eye irritation 
(Sayers, Yant, Thomas, Berger 1929). 
Acute overexposure causes nervous 
system signs and symptoms that include 
redness of the face, dilation of the 
pupils. Increased heart rate, cyanosis, 
and labored breathing. Several human 
deaths have been reported from the use 
of ethyl bromide as a general anesthetic 
(von Oettingen 1955/Ex. 1-876). These 
deaths were caused either by 
respiratory or cardiac arrest at the time 
the anesthetic was administered or by 
delayed effects on the heart, liver, or 
kidneys (von Oettingen 1955/Ex. 1-876). 

In construction and maritime. OSHA 
is retaining its PEL of 200 ppm as an 8- 
hour TWA and is proposing to add a 15- 
nunute STEL of 250 ppm for ethyl 
bromide; OSHA is also proposing to 
extend both limits to agriculture. The 
Agency preliminarily concludes that 
both limits are necessary to reduce the 
significant risks of narcosis, kidney and 
liver damage, and respiratory irritation 
that are potentially associated with 
occupational exposure to elevated levels 
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of ethyl bromide in these sectors. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regiilated sectors. 

ETHYL CHLORIDE 

CAS: 75-00-3; Chemical Formula: 

auchka 

H.S. No. 2078 

OSHA’s PEL for ethyl chloride in 
general industry, construction, and 
maritime is 1000 ppm as an 8-hour TWA; 
there is no PEL in agriculture. The 
ACGIH has a TLV®-TWA for ethyl 
chloride of 1000 ppm; NIOSH considers 
this substance a carcinogen and 
recommends that it be handled with 
caution in the workplace. OSHA is 
proposing an 8-hour TWA PEL of 1000 
ppm for ethyl chloride in agriculture. 
Promulgation of this limit will make the 
PEL for ethyl chloride consistent across 
all OSHA-regulated sectors. 

Ethyl chloride is a colorless, 
flammable gas with an ethereal slightly 
pungent odor. It is used as an anesthetic, 
a chemical intermediate, and sometimes 
as a refrigerant (Clayton and Clayton 
1981, p. 3480; Braker and Mossman 1980, 
p. 306). 

Ethyl chloride causes central nervous 
system depression at high 
concentrations in both animals and 
humans; it is also a mucous membrane 
irritant and a liver and kidney toxin in 
laboratory animals. Ethyl chloride also 
can be absorbed through the skin and 
mucous membranes (Parmeggiani 1983. 
p. 1078; AIHA 1978). The LCw for rats is 
160 g/m® for 2 hours (RTECS1987). 
Exposure to a 23- or 24-percent 
concentration of ethyl chloride (230,000 
or 240.000 ppm) caused guinea pigs to 
lose consciousness in 5 to 10 minutes; 
some of the animals died from this 
exposure. However, all guinea pigs 
survived a 30-minute exposure to a 9.1- 
percent (91.000 ppm) concentration of 
ethyl chloride, although 
histopathological changes were noted in 
the lungs, liver, and ki^eys of these 
animals at autopsy (Sayers, Yanl, and 
Thomas 1929). In guinea pigs exposed to 
a 40.000-ppm concentration of ethyl 
chloride, incoordination was seen after 3 
minutes; after 40 minutes of exposure, 
these animals showed signs of eye 
irritation and were unable to stand. 
Although all animals survived 4.5 hours 
of exposure to this concentration, death 
occurred in some animals after 9 hours. 
At autopsy, pathological changes were 
seen in the liver, lungs, and kidneys 
(Sayers. Yant. and Thomas 1929). 
Animals exposed for prolonged periods 
to ethyl chloride concentrations that 
cause narcosis demonstrate a fall in 
blood pressure, irregularity in breathing. 


and damage to the liver, heart, and lungs 
(von Oettingen 1955,1964). A recent 
study involving mice exposed 
continuously for 11 days to 250,1250, or 
5000 ppm ethyl chloride showed that the 
only treatment-related effects in these 
animals were an increase in relative 
liver weight and size and a slight 
increase in hepatocellular vacuolization 
(Landry, Johnson, Phillips, Weiss 1989). 

In humans, exposure to a 13,600-ppm 
concentration of ethyl chloride caused 
signs of mild intoxication after 17 
minutes; at a 25,000-ppm concentration, 
incoordination developed. At a 
concentration of 33,600 ppm, exposed 
individuals became intoxicated within 
30 seconds of exposure and lost 
coordination after 5 minutes (Sayers. 
Yant, Thomas, and Berger 1929). 
Liquefied ethyl chloride spilled on the 
skin or splashed into the eyes may 
cause frostbite (AIHA 1978). Two 
persons are reported to have developed 
acute allergic eczematous dermatitis 
after ethyl chloride was sprayed on their 
skin in an allergy test (van Ketel 1976). 

Based on this evidence, OSHA 
preliminarily concludes that workers in 
agriculture who are potentially exposed 
to ethyl chloride at the levels permitted 
by the absence of a limit are at 
significant risk of experiencing narcosis 
and other exposure-related effects. The 
Agency believes that establishing an 8- 
hour TWA PEL of 1000 ppm will 
substantially reduce the risk of these 
material impairments of health. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
GASOLINE 

CAS: 8006-61-9; Chemical Formula: 

None 

H.S. No. 1185 

In construction, maritime, and 
agriculture. OSHA has no PEL for 
gasoline. The 1987-1968 ACGIH TLV*s 
for this substance are 300 ppm as an 8- 
hour TWA and 500 ppm as a 15-minute 
STEL. NIOSH has no REL for gasoline. 
OSHA is proposing an 8-hour TWA PEL 
of 300 ppm and a 15-minule STEL of 500 
ppm for this substance in these sectors. 
In addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

Gasoline is a clear, flammable, 
volatile liquid with a characteristic odor; 
it is used as an engine fuel. Gasoline is a 
complex mixUire of at least 250 
hydrocarbons (ACGIH 1988, p. 283: Page 
and Mehlman 1989, p. 869). 

In addition to narcosis, exposure to 
gasoline has been associated with 
irritation of the eyes and upper 
respiratory tract, liver and kidney 


damage, and. in animals, cancer of the 
liver and kidney (Page and Mehlman 
1989). The LCw in rats is 300 g/m® for 5 
minutes (RTECS 1990). Splashed into the 
eyes of rabbits, gasoline causes 
transient comeal Injury and blepharo¬ 
spasm (Grant 19^. p, 714). A two-year 
carcinogenicity bioassay (inhalation) in 
mice and rats revealed that exposure of 
these animals to concentrations of 
gasoline vapors caused increased 
incidences of renal tumors in male rats 
and of liver tumors in female mice (Page 
and Mehlman 1989; EPA 1967). 

Volunteers exposed to vapor 
concentrations of 500 to 900 ppm for 1 
hour became dizzy and, at 900 ppm. five 
of six volunteers reported experiencing 
eye irritation (Drinker, Yaglou, and 
Warren 1943). At the 160 to 270 ppm 
level, these volunteers experienced eye 
and upper respiratory tract irritation 
after 6 hours of exposure (Drinker, 
Yaglou. and Warren 1943). A later study 
by Davis, Schafer, and Bell confirmed 
the eye irritation effects of exposure to 
gasoline vapor from three different 
unleaded gasoline samples (Davis. 
Schafer, and Bell 1960). Results of 
epidemiologic studies in humans 
exposed to gasoline vapors at service 
stations, reveries, and distribution 
terminals have generally been 
inconclusive; most studies have failed to 
demonstrate an increase in cancer risk 
in these populations (EPA 1987; Page 
and Mehlman 1989). 

OSHA is proposing an 8-hour TWA 
PEL of 300 ppm and a 15-minute STEL of 
500 ppm for this substance in these 
sectors. These are the final limits 
recently established for gasoline in 
general industry. 

However, as OSHA indicated in its 
brief submitted to the U.S. Court of 
Appeals for the Eleventh Circuit in the 
pending case AFL v. OSHA, Nos. 89- 
7185, et ul. OSHA also notes ACGIH’s 
finding that eye and throat irritation 
may occur in workers exposed at 
concentrations of 160 to 270 ppm (54 FR 
2424/2). 

After the close of the record of the 
general industry rulemaking, the 
American Petroleum Institute (API) 
submitted to OSHA a journal article 
published by McDermott and Killiany 
(1978) stating that the vapor that 
produced eye and throat irritation in the 
range of 160 to 270 ppm was not of the 
same hydrocarbon content as the vapor 
typically encountered in occupational 
exposure scenarios. However, diis same 
paper recommends a TLV* of 300 ppm 
based on the use of the mixtures 
equation to calculate the TLV*. 

However, if benzene’s contribution to 
the toxicity of gasoline is considered, 
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McDermott and Killiany (1978). the 
resulting TLV* would be approximately 
100 ppm (using a 1 ppm benzene TLV*). 

In its brief, OSHA stated “that, 
because eye and throat irritation may 
well constitute a material impairment of 
health, the evidence of gasoline's 
irritation effects at levels below 300 ppm 
warrants further study in the next PEL 
update." OSHA will consider whether 
the evidence do^s or does not support a 
lower PEL in the next PEL update and 
that decision will cover all segments of 
industry. OSHA does not intend to 
resolve that issue in this rulemaking 
because the Agency's priority in this 
rulemaking is to extend the updated 
general industry PELs to aU other 
industry segments. OSHA believes that 
attempting to resolve the irritation issue 
and complex issues in this rulemaking 
would make this rulemaking difficult to 
complete in a timely fashion. 

HEPTANE 

CAS: 142-82-5; Chemical Formula; 

CH^lCHalftCHj 
H.S. No. 1194 

The current OSHA limit for heptane in 
construction, shipyards, marine 
terminals, cind longshoring operations is 
500 ppm as an 8-hour TWA. There is no 
PEL in agriculture. The 1987-1988 
ACGIH TLV®8 for heptane are 400 ppm 
as an 8-hour TWA and 500 ppm as a 15- 
minute STEL The NIOSH REL for 
heptane is 85 ppm as a 10-hour TWA or 
440 ppm as a 15-minute limit. OSHA is 
proposing an 8-hour TWA PEL of 400 
ppm and a 15-minute STEL of 500 ppm. 

In addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

Heptane is a clear, flammable liquid 
that is highly volatile. This substance is 
used as a solvent, a chemical 
intermediate, a standard for octane 
rating determinations, and a research 
chemical (HSDB1988). 

Heptane is a central nervous system 
depressant in both humans and animals. 
The intravenous LDso in mice is 222 mg/ 
kg (RTECS1990). Three of four mice 
died after a 3-to-4 minute exposure to a 
48,000-ppm concentration of n-heptane 
(Proctor. Hughes, and Fischman 1988, p. 
269). Rats were given 1 ml/kg heptane 
daily for 2 days or daily for 7 days or 
twice weekly for 45 days, after which 
their livers were homogenized and 
assayed. The function of specific liver 
enzyme systems in the livers of rats 
exposed for 7 or 45 days was 
significantly impaired (Goel. Rao, and 
Pandya 1982). 

The American Industrial Hygiene 
Association (1959) reports that exposure 
to a 1000-ppm concentration of heptane 


for 6 minutes caused slight dizziness in 
human volunteers; exposure to higher 
concentrations (5000 ppm) caused 
vertigo, in coordination, inappropriate 
behavior, loss of appetite, and nausea. 
When heptane is applied to the skin, it 
causes immediate irritation; blisters 
occurred in the affected area 5 hours 
after contact (NIOSH Criteria Document 
1977). 

As discussed below in connection 
with pentane and the hexane isomers, 
the NIOSH REL is the same for all of the 
Cs-Cs alkanes (i.e.. 350 mg/m® (85 ppm) 
as a 10-hour TWA €md 1800 mg/m® (440 
ppm) as a 15-minute ceiling). These 
RELs are based on NIOSH's belief that 
all Cs-Cs alkanes possess a potential 
neurotoxic capability similar to that of 
n-hexane. OSHA disagrees with NIOSH 
on this point, believing instead that the 
neurotoxicity caused by exposure to n- 
hexane results from the action of a 
unique metabolite, 2.5-hexanedione. In 
the prior rulemaking, the majority of 
record commenters agreed vdth OSHA 
that n-hexane is uniquely neurotoxic 
(Exs. 3-593. 3-896, and 3-1246). A recent 
study (Perebelli, Brugnone. Coches, De 
Rosa, and Bartolucci (1986) confirms 
that, both in rats and occupationally 
exposed workers, the principal 
metabolites are 2-heptanol, 3-heptanol. 
2-heptanone. 4-heptanone. and 2.5- 
heptanedione. 

The Agency is aware that heptane is 
more acutely toxic than hexane and 
concludes preliminarily that it is 
appropriate to reduce flie limit for 
heptane to a level below the level being 
proposed for the hexane isomers (i.e., 

500 ppm as an 8-hour TWA and 1000 
ppm as a 15-minute STEL). Therefore, in 
construction, maritime, and agriculture, 
OSHA is proposing for heptane a 400- 
ppm PEL as an 8-hour TWA and 500- 
ppm as a 15-minute STEL The Agency 
believes that the proposed TWA and 
STEL will substantially reduce the 
significant occupational risks of 
heptane-related narcosis in 
construction, maritime, and agricultural 
workplaces. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

HEXANE ISOMERS (OTHER THAN N- 

HEXANE) 

CAS: None; Chemical Formula: 

(CHsjj&IL; n(CH3)4C2H, 

H.S. No. 1201 

OSHA has no limit in construction, 
maritime, or agriculture for the hexane 
isomers. The 1987-1988 ACGIH TLVs® 
for the hexane isomers are 500 ppm as 
an 8-hour TWA and 1000 ppm as a 15- 
minute STEL NIOSH has a 
recommended TWA limit for these 


isomers of 100 ppm. supplemented by a 
510-ppm 15-minute ceiling. OSHA is 
proposing an 8-hour TWA PEL of 500 
ppm and a 15-minute STEL of 1000 ppm 
for the hexane isomers (other than n- 
hexane) in construction, maritime, and 
agriculture. These are the limits recently 
established for these substances in 
general Industry. 

The hexanes are clear, highly volatile 
liquids that have a mild gasoline-like 
odor. Their principal uses are in 
solvents for oils, glues, paints, and 
coatings and as constituents of rubber 
solvents and petroleum ether. The 
hexanes also find use as chemical 
intermediates and as gasoline additives 
(ACGIH 1986, p. 107). 

Mice exposed to a 30,000-ppm 
concentration of hexane for 30 to 60 
minutes became narcotized, and death 
occurred when the concentration was 
increased to 35,000 or 40,000 ppm (Flury 
and Zemik 1931; Swann et al. 1974). 

These isomers are known to be 
irritants of the eyes, skin, and 
respiratory tract as well as central 
nervous system depressants. Prolonged 
or repeated contact of the skin with 
liquids containing hexane produces 
redness, swelling, and dermatitis 
(Genium MSDS1989). A study by 
Drinker. Yaglou. and Warren (1943/Ex. 
1-730) shows that humans exposed to 
1400 to 1500 ppm of hexane experienced 
nausea and headache. Patty and Yant 
(1929) foimd that a 10-minute exposure 
to a 5000-ppm concentration caused 
giddiness and dizziness in exposed 
subjects. A study by Nelson. Enge, Ross 
et al. (1943/Ex. 1-66) showed no effects 
in unacclimated subjects exposed to 
hexane isomers in concentrations of 500 
ppm, but narcotic effects have often 
been seen in subjects exposed at levels 
above 1000 ppm (Elkins 1959d. as cited 
in ACGIH 1986. Ex. 1-3, p. 307). The 
ACGIH based its limit primarily on the 
Nelson, Enge. Ross et al. (1943/Ex. 1-66) 
study. 

NIOSH recommends limits for the 
hexane isomers of 100 ppm as a 10-hour 
TWA and 510 ppm as a 15-minute short¬ 
term limit. These recommendations are 
based on human and animal evidence 
showing that exposure to n-hexane, one 
of the hexane isomers, at concentrations 
below 500 ppm is associated with the 
development of polyneuropathy (Inoue, 
Takeuchi, Takeuchi et al. 1970/Ex. 1-75; 
Miyagaki 1967/Ex. 1-198). Thus, the 
NIOSH REL does not distinguish 
between n-hexane and the other hexane 
isomers; instead, NIOSH (Ex. 1-233) 
concluded that all of the Cs-Cs alkanes 
are potential neuropathic agents and 
should have the same exposure limit. 
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In the prior rulemaking, OSHA 
disagreed with NlOSH’s view; OSHA 
does not believe that all Cs-C® alkanes 
are potential neuropathic agents. 

Instead OSHA is persuaded that 2.5- 
hexanedione. a metabolite of n-hexane 
(but not of the other hexane isomers) is 
responsible for the unique neurotoxic 
properties of n-hexane. OSHA’s view 
thus agrees with that of the ACGIH. 
which states that “it seems unlikely that 
all the hexanes would follow the same 
metabolic route in the body [as n- 
hexane], in view of the marked 
variations in structure of the molecule** 
(ACGIH 1986/Ex. 1-3. p. 307). The 
majority of commenters in OSHA*8 prior 
air contaminants rulemaking supported 
OSHA*s conclusion in that rulemaking 
that n-hexane is uniquely toxic because 
of the presence of 2,^hexanedione and 
that the other alkanes are not toxic in 
this way (Exs. 3-593. 3-696. and 3-1246). 

Based on the evidence discussed 
above. OSHA is proposing PELs of 500 
ppm (8-hour TWA) and 1000 ppm (15- 
minute STEL) for the hexane isomers in 
construction, maritime, and agriculture. 
OSHA preliminarily finds that workers 
exposed to the hexane isomers in these 
sectors are at significant risk of 
experiencing narcosis and of developing 
neuropathy at exposure levels above 
those proposed. The Agency believes 
that establishing the proposed limits will 
substantially reduce these occupational 
risks. In addition, promulgation of these 
limits will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

ISOAMYL ALCOHOL (PRIMARY AND 

SECONDARY) 

CAS; 123-51-3; Chemical Formula: 

(CH3)2CHCH2CH20H—Primary; 

(C2H5)2CH0H—Secondary 
H.S. No. 1218 

In construction, shipyards, marine 
terminals, and long-shoring operations, 
OSHA's limit for the isoamyl alcohols is 
100 ppm as an 8-hour TWA. There is no 
PEL in agriculture. The 1987-1988 
ACGIH limits are an 8-hour TLV*-TWA 
of 100 ppm and a 15-minute TLV®-STEL 
of 125 ppm for the primary and 
secondary isoamyl alcohols. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the proposed limits. In 
construction, maritime, and agriculture, 
OSHA is retaining the Agency’s 8-hour 
TWA limit of 100 ppm. proposing to add 
a 125-ppm 15-minute STEL, and 
proposing to extend both limits to 
agriculture. 

Isoamyl alcohol is a flavoring agent, a 
lubricating and hydraulic oil additive, 
and a chemical intermediate. This 
substance also finds wide use as a 
solvent for fats. oils, and alkaloids 


(HSDB1986). Isoamyl alcohols are 
colorless liquids with alcohol-like odors. 

In rats, the oral LDw for the primary 
isoamyl alcohol is 1300 mg/kg; the 
dermal LDw in rabbits is 3212 mg/kg 
(RTECS1990). Applied to the skin or 
eyes of rabbits, isoamyl alcohol causes 
minimal to severe irritation (Rowe and 
McCollister, in Clayton and Clayton 
1982. pp. 4594-4599). Rats exposed to a 
2000-ppm concentration for 8 hours 
sun-ived, and rabbits administered 0.7 
g/kg isoamyl alcohol orally developed 
stupor and lost control of voluntary 
movement (Munch 1972). By oral and 
subcutaneous administration, isoamyl 
alcohol caused malignant tumors of the 
liver and blood in rats (RTECS 1990; 
Gibel, Lohs, and Wildner 1975). 

Smyth (1956/Ex. 1-759) reported that 
the principal effect pf inhalation 
exposure to this substance in humans is 
narcosis. Nelson, Enge. Ross, and co- 
workers (1943/Ex. 1-66) reported that 
unacclimatized human volunteers 
reported upper respiratory tract 
irritation after brief (3- to 5-minute) 
exposures to an isoamyl alcohol 
concentration of 100 ppm and 
objectionable eye and mucous 
membrane irritation after short-term 
exposures to 150 ppm. 

Based on this evidence, OSHA is 
retaining the 8-hour TWA PEL of 100 
ppm and proposing to add a 15-minute 
STEL of 125 ppm for the isoamyl 
alcohols (primary and secondary) in 
construction and maritime; the Agency 
is also proposing to extend both limits to 
agriculture. OSHA preliminarily 
concludes that these limits are 
necessary to reduce the significant risk 
of eye irritation and narcotic effects 
associated with exposure to these 
substances. In addition, promulgation of 
these limits will make OSHA’s PELs for 
these substances consistent across all 
regulated sectors. 

ISOPHORONE 

CAS: 78-59-1; Chemical Formula: 

CiHuO 
H.S. No. 1221 

In construction, shipyards, marine 
terminals, and long-shoring, the 
Agency's current limit for isophorone is 
25 ppm as an 8-hour TWA. There is no 
PEL in agriculture. The ACGIH has 
established a 5-ppm TLV* as a ceiling 
limit, and NIOSH recommends a 
workplace standard of 4 ppm as a 10- 
hour TWA and concurs (Ex. 8-47, Table 
Nl) with OSHA’s proposed limit which 
is 4 ppm as an 8-hour TWA. This is the 
limit recently established for this 
substance in general industry. 

Isophorone is a colorless liquid at 
room temperature, and it has a camphor¬ 
like odor. This substance is used as a 


solvent for lacquers, plastics, oils, fats, 
gums, resin systems, nitrocellulose, and 
vinyl-resin copolymers and as a 
chemical intermediate. It also finds use 
in the manufacture of pesticides (HSDB 
1988). 

Studies in animals and with human 
volunteers indicate that exposures to 
high concentrations of isophorone cause 
narcotic, nephrotoxic, and irritant 
effects. The oral LDso in rats is 2330 mg/ 
kg. and the LCso in the same species is 
1840 ppm for 4 hours (RTECS 1990). The 
dermal LD 50 in rabbits is 1500 mg/kg 
(RTECS 1990). Applied to the skin of 
rabbits, isophorone causes mild 
irritation; in the eyes, however, this 
substance causes severe irritation 
(RTECS 1990). A paper by Smyth, 

Seaton, and Fischer (1942/Ex. 1-378) 
reported that guinea pigs and rats 
exposed to 550 ppm isophorone for 6 
weeks exhibited degenerative changes 
in the kidneys and liver at autopsy. At 
an exposure level of 25 ppm, no adverse 
effects were noted, but at 50 ppm. the 
liver of one animal and the kidneys of 
four others were damaged. The entire 
group of 20 animals exposed to a 50-ppm 
concentration survived, but two of 16 
animals died after this concentration 
was raised to 100 ppm (Smyth, Seaton, 
and Fischer 1942/Ex. 1-378). A 2-year 
bioassay for carcinogenicity involving 
the administration by gavage of 250 or 
500 mg/kg isophorone showed a dose- 
related and statistically significant 
increase in kidney and preputial gland 
tumors in male rats and an increase in 
the incidence of liver tumors in male 
mice in the high-dose group (Bucher, 
Huff, and Kluwe 1986). 

Human volunteers exposed for a few 
minutes to isophorone vapor at 
concentrations between 40 and 400 ppm 
experienced eye. nose, and throat 
Irritation; several subjects exposed at 
the 200-ppm level reported headache, 
nausea, faintness, dizziness, and a 
feeling of suffocation (Smyth and Seaton 
1940a/Ex. 1-377). Silverman. Schulte, 
and First (1946/Ex. 1-142) reported that 
volunteers exposed to a 25-ppm 
concentration of isophorone. the current 
OSHA PEL in construction and 
maritime, complained of irritation of the 
eyes, nose, and throat. Workers exposed 
for a 1-month period to levels of 5 to 8 
ppm isophorone demonstrated fatigue 
and malaise; however, when the 
workplace level was reduced to 
between 1 and 4 ppm, there were no 
complaints of adverse effects (NIOSH 
Criteria Document 1978). 

Based on this evidence in humans and 
animals. OSHA is proposing in 
construction and maritime to reduce its 
8-hour TWA PEL of 25 ppm to an 8-hour 
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TWA PEL of 4 ppm. and to extend this 
limit to agriculture, to protect workers in 
these sectors against the significant risk 
of fatigue, nausea, and headaches that 
have been demonstrated to occur at 
isophorone levels of between 5 and 8 
ppm. The Agency preliminarily 
concludes that the proposed limit will 
substantially reduce these occupational 
risks for workers in these sectors. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
METHYL CHLORIDE 
CAS: 74-07-3: CHEMICAL FORMULA: 

CILCl 

H.S. No. 1254 

In construction, marine terminals, 
shipyards, and long-shoring. OSHA’s 
current limit for methyl chloride is 100 
ppm as a ceiling. There is no PEL in 
agriculture. The ACGIH has a 50-ppm 8- 
hour TLV*-TWA limit and a 100-ppm 
TLV^-STEL for this substance, and 
NIOSH recommends the lowest feasible 
limit because it considers methyl 
chloride a potential occupational 
carcinogen. The PELs being proposed by 
OSHA for construction, maritime, and 
agricultural workplaces are 50 ppm as 
an 8-hour TWA and 100 ppm as a 15- 
minute STEL These are the limits 
recently established for these 
substances in general industry. 

Methyl chloride (also called 
chloromethane) is a colorless, sweet¬ 
smelling gas. This substance is used as a 
methylating agent in the manufacture of 
a wide variety of substances and as a 
blowing agent in polystyrene foam 
production (ACGIH 1986, p. 380). 
Formerly, methyl chloride found wide 
use as a refrigerant (Grant 1986, p. 612). 
Methyl chloride also is used as an anti¬ 
knock fuel additive and an ingredient of 
fungicides and pesticides (Proctor, 
Hughes, and Fischman 19% p. 325). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

There is considerable evidence in 
animals demonstrating that exposure to 
methyl chloride produces narcosis and 
other central nervous system effects and 
causes kidney and liver damage, and 
that this substance is a teratogen, 
reproductive toxin, and carcinogen. The 
LCm in rats is 5300 mg/m^ for 4 hours 
(RTECS 1990). Acutely poisoned animals 
showed the following signs of narcosis: 
apathy, staggering gait, drowsiness, 
hind-limb paralysis, spasticity, and 
convulsions (lARC 19% Vol. 41, p. 170). 
At autopsy, kidney damage and 
hemoiibage of the lung were seen (lARC 
1986, VoL 41. p. 170). Rats exposed to a 


3500-ppm concentration for 6 hours/day 
for as many as 12 days developed 
diarrhea, forelimb incoordination, hind- 
limb paralysis, and convulsions (Morgan 
et al. 1962). Mice exposed continuously 
or intermittently over the same period to 
400 ppm showed brain lesions at 
autopsy (Landry, Quast, Gushow, and 
Mattsson 1985). Adverse kidney and 
blood effects were seen in mice exposed 
for up to 9 days to a 2400-ppm 
concentration of methyl chloride 
(Landry et al. 1985). By inhalation, 
methyl chloride has caused fetal growth 
retardation and impaired male 
reproductive capacity in rats and heart 
defects in the offspring of exposed mice 
(lARC 1906, p. 176; RTECS 1990). Male 
mice repeatedly exposed to a 1000-ppm 
concentration of methyl chloride over a 
2-year period had a statistically 
signiHcant increase in the incidence of 
tumors of the kidney (NIOSH CIB 1984). 

Methyl chloride has caused death in 
several cases of human poisoning: these 
fatalities have occurred both as a result 
of high acute exposures and of long-term 
exposures to lower concentrations 
(Schamweber. Spears, and Cowles 
1974/Ex. 1-664). Victims of methyl 
chloride poisoning display the following 
signs of narcosis before death: 
staggering gait, slurred speech, 
drowsiness, weakness, and paralysis: 
convulsions, cyanosis, and coma also 
occur (Schamweber, Spears, and 
Cowles 1974/Ex. 1-664: Spevak. Nadj, 
and Felle 1976: Hansen, Weaver, and 
Venable 1953). Survivors of near-lethal 
exposures may evidence mild neurologic 
or psychiatric effects for as long as 13 
years after the incident (Gudmundsson 
1977). 

The Dow Chemical Company (as cited 
in ACGIH 1986/Ex. 1-3, p. 380) studied 
the methyl chloride exposures of 
employees in 54 job classifications over 
a 4-month period. Exposures ranged 
from 5 to 78 ppm methyl chloride (8-hour 
TWAs), averaged 30 ppm over the work 
shift, and occasionally included peaks 
as high as 440 ppm. Medical 
examination of these workers revealed 
no detectable effects of methyl chloride 
exposure. However, average 8-hour 
exposures in the range of 195 to 475 ppm 
caused symptoms of weakness, 
drowsiness, staggering gait, thickness of 
the tongue, and memory lapses in some 
of the exposed employees (Dow 
Chemical Company, as died in ACGIH 
1988/Ex. 1-3, p. 380). Repko and co- 
workers (1970/Ex. 1-1165) found that 
workers e.xposed to concentrations of 
methyl chloride ranging from 7.4 to 70 
ppm but averaging 33.6 ppm displayed a 
significant performance decrement, and 
that exposures below 100 ppm produced 


significant but transitory changes in 
functional capacity. 

In the prior air contaminants 
rulemaking, NIOSH stated that it 
believes that methyl chloride is an 
appropriate substance for a Section 6(b) 
nilemaking because, according to 
NIOSH criteria, methyl chloride is a 
potential occupational carcinogen (Ex. 
0-47: Tr. 3, pp. 97-98). However, OSHA 
notes the inconclusive nature of the 
evidence of methyl chloride’s 
carcinogenicity and the fact that the 
International Agency for Research on 
Cancer (lARC) has concluded that this 
evidence is inadequate in both humans 
and animals (lARC 1986, p. 177). The 
only study in humans, an assessment of 
cancer risk in a small group of butyl 
rubber workers, was. in lARC’s words, 
“uninformative with regard to the 
carcinogenic hazard of this chemical” 
(lARC 19% p. 176). 

Results of the two studies evaluating 
neurological effects are less than 
definitive as to LOIBL for these effects. 

In the Dow study, medical examination 
of workers exposed to 5 to 78 ppm 
TWAs revealed no effects, although 
some workers exposed to 195 to 475 ppm 
(8-hour TWAs) complained of symptoms 
such as weakness, drowsiness, and 
memory loss. Repko reported significant 
performance decrement in workers 
exposed to concentrations between 7 
and 70 ppm. 

OSHA will continue to monitor the 
literature and determine whether to 
reevaluate the level for methyl chloride 
in the first PEL update. At that time, a 
level for all industry sectors will be 
considered at the same time. Currently, 
OSHA is proposing the same level in 
construction, maritime, and agriculture 
that was recently established for general 
industry. 

Accordingly, OSHA is proposing to 
establish an 8-hour TYVA PEL of 50 ppm 
and a 15-minute STEL of 100 ppm for 
methyl chloride in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that these limits 
will substantially reduce the significant 
risk of narcotic effects, including 
functional impairment, performance 
decrements, headaches, dizziness, 
slurred speech, and staggering gait that 
have been associated with occupational 
exposure to this substance. In addition, 
promulgation of these limits will make 
OSHA’s PELS for this substance 
consistent across all regulated sectors. 

METHYL CHLOROFORM (1,1.1- 

TRICHLOROETHANE) 

CAS: 71-55-6: Chemical Formula. 

CHaCCh 
H.S, No. 1255 
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OSHA currently has an S^hour TWA 
limit of 350 ppm for methyl chloroform 
in construction, shipyards, marine 
terminals, and longshoring operations. 
There is no PEL in agriculture. The 1987- 
1988 ACGIH TLV^-TWA was 350 ppm 
and the TLV*-STEL was 450 ppm for 
this substance; NIOSH recommends a 
15-minute ceiling limit of 350 ppm. In 
construction and maritime, the Agency 
is retaining its 8-hour TWA limit and is 
proposing to add a STEL of 450 ppm; 
OSHA is also proposing to extend both 
limits to agriculture. NIOSH concurs 
that these limits are appropriate but 
would express them as ceilings rather 
than as TWAs (Ex. 8-47, Table N7). 
These are the limits recently established 
for these substances in general industry. 

Methyl chloroform, which is also 
called trichloroethane, is a clear, 
nonflammable liquid with a sweetish, 
chloroform-like odor (Clayton and 
Clayton 1982, p. 3509; ACGIH 1988, p. 
382). This substance is a widely used 
metal degreaser (HSDB1987). It is also 
used as an insecticidal fumigant and as 
a solvent, dry cleaning agent, and 
chemical intermediate (Hayes 1982, p. 
152; HSDB 1987). Methyl chloroform was 
formerly used in agriculture to degreen 
citrus fruits and to fumigate 
strawberries (HSDB 1987). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

The primary health effects associated 
with exposure to methyl chloroform are 
narcosis, irritation, and liver damage. 
The oral LDso values range from 5.6 to 
11.2 g/kg for rats, mice, rabbits, and 
guinea pigs (RTECS1990). The LCw in 
rats is 18,000 ppm for 4 hours (RTECS 
1990). Skin absorption is apparently not 
a si^iificant route of exposure: The 
dermal LD 50 in rabbits is greater than 16 
g/kg (Torkelson, Oyen, McCollister, and 
Rowe 1958/Ex. 1-768), Applied to the 
skin or eyes, however, methyl 
chloroform causes mild-to-moderate 
irritation (RTECS 1990). Rata exposed 
for 1 hour to a methyl chloroform 
concentration of 10,000 ppm lost their 
coordination and lapsed into 
semiconsciousness (Hayes 1982, p. 152). 
Guinea pigs exposed to 1000 ppm for 3 
hours/day, 5 days/week for 3 months 
showed, at autopsy, limg inflammation 
and fatty infiltration of the liver (Hayes 
1982, p. 152). Repeated exposures to 500 
ppm of methyl chloroform vapor for 7 
hours/day. 5 days/week for 0 months 
caused no apparent adverse effects in 
guinea pigs, rabbits, or monkeys 
(Torkelson, Oyen. McCollister. and 
Rowe 1958/Ex. 1-768). Tests in rats and 


mice for teratogenicity and 
carcinogenicity have demonstrated 
negative results (Schwetz, Leong, and 
Gehring 1975/Ex. 1-757; NIOSH 1976m; 
Weisberger 1977/Ex. 1-694); lARC 1979, 
Vol. 20. p. 515-531). 

In humans, narcotic effects begin to 
occur at methyl chloroform 
concentrations of approximately 350 
ppm (Mackay et al. 1987). For example, 
reaction times, manual dexterity, and 
perceptual speed were adversely 
affected in volunteers exposed to 350 
ppm (Gamberale and Hultengren 1973). 
Deaths from anesthesia and/or cardiac 
sensitization have been noted in 
employees working in confined areas 
(NIOSH 1976ra). 

Three recent studies (McLeod et al. 
1987. Karlsson et al. 1987, and Mackay 
et al. 1987) suggest, respectively, that 
methyl chloroform causes chronic 
cardiac toxicity on long-term exposure, 
may have toxic effects on brain cells, 
and may cause behavioral changes after 
3.5-hour exposures to concentrations of 
approximately 350 ppm. Kramer and co¬ 
workers (1978/Ex. 1-515) conducted an 
epidemiological study of men and 
women exposed for periods ranging 
from several months to 6 years to methyl 
chloroform at levels that occasionally 
exceeded 200 ppm; when compared with 
matched-pair controls, no adverse 
exposure-related effects were found in 
the exposed individuals (Kramer. Ott. 
Fulkerson et al. 1978/Ex. 1-515). 

Based on this evidence in humans and 
animals, OSHA is proposing in 
construction and maritime to retain its 
PEL of 350 ppm as an 8-hour TWA and 
to add a STEL of 450 ppm for methyl 
chloroform; OSHA is also proposing to 
extend both limits to agriculture. The 
Agency preliminarily concludes that 
these limits will protect workers in these 
sectors against the significant risk of 
narcotic, irritant, and hepatotoxic 
effects, which together constitute 
material health impairments that are 
potentially associated with exposure to 
methyl chloride. In addition, 
promulgation of these limits will make 
OSHA’s PELS for this substance 
consistent across all regulated sectors. 

NAPHTHA (Coal Tar) 

CAS: 8030-30-6; Chemical Formula: 

H.S. No. 2113 

In general industry, construction, and 
maritime, OSHA’s PEL for coal tar 
naphtha is 100 ppm. There is no PEL in 
agriculture. Neither ACGIH nor NIOSH 
has a limit for this substance. OSHA is 
proposing an 8-hour TWA PEL of 100 
ppm for coal tar naphtha in agriculture. 
In addition, promulgation of this limit 
will make OSHA’s PEL for this 


substance consistent across all 
regulated sectors. 

Coal tar naphtha is a mixture of 
inconstant nature prepared from the 
distillation of coal; this substance 
contains xylenes, ethyl benzene, 
cumene, and occasionally, toluene. Coal 
tar naphtha, also called coal tar 
distillate, aromatic petroleum naphtha, 
coal tar light oil. and coal tar oil. is a 
light oil fraction distilling to 200 *C 
(Grayson 1985, p. 1154). Coal tar 
naphtha is used for waterproofing, in 
paints, pipe coatings, on roads, in 
sealants, in roofing operations, and in 
pesticides. 

Coal tar naphtha is toxic by inhalation 
and skin absorption. Exposure causes 
moderate eye and upper respiratory 
tract irritation and narcosis (Cralley and 
Cralley 1985, p. 176). Exposure to 1500 
ppm for 8 hours was lethal to rats 
(Carpenter, Geary, Meyers et al. 1977). If 
benzene is present in the naphtha 
mixture in substcmtial quantities, 
exposure may lead to bone marrow 
effects (Clayton and Clayton 1981, p. 
3392). Rodents, canines, and primates 
exposed to high (not further specified) 
concentrations of coal tar naphtha on 
subchronic experimental regimens 
showed decreased weight gain, central 
nervous system depression, decreased 
white blood cell counts, and, in some 
animals, cataracts (Nau, Neal, and 
Thornton 1966, in Clayton and Clayton 
1981, p. 3418; Carpenter, Geary. Meyers 
et al. 1977). Rats exposed to a 3200-ppm 
concentration for 2 months survived but 
showed damage to the liver and kidney 
at autopsy (NIOSH/OSHA1981). 

Humans can detect the odor of coal 
tar naphtha at an airborne concentration 
of 0.07 ppm, and some exposed 
individuals experience the onset of 
sensory irritation at 25 ppm (Carpenter, 
Geary, Meyers et al. 1977). Acute 
exposure to this substance 
(concentrations no specified) leads to 
eye. nose, and throat irritation, and to 
narcotic signs and symptoms, including 
vertigo, nausea, dyspnea, and, if 
benzene is present, neurotoxicity. 
Chronic exposure also causes central 
nervous system depression and, 
depending on the benzene content, 
hematopoietic system changes 
(Sundmeyer. in Clayton and Clayton 
1981, p. 3392). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of ICX) 
ppm for coal teu* naphtha in agriculture. 
The Agency believes that this limit is 
necessary to reduce the significant risk 
of irritation, narcosis, and hematopoietic 
changes associated with exposure to 
coal tar naphtha. In addition, 
promulgation of this limit will make 
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OSHA‘8 pel for this substance 
consistent across all regulated sectors. 
OCTANE 

CAS: 111-65-9; Chemical Formula: 

CHalCHikChU 
H.S. No. 1296 

OSHA's limit for octane in 
constraction, shipyards, marine 
terminals, and longghoring operations is 
400 ppm as an 6-hour TWA. There is no 
PEL in agriculture. The 1987-1988 
ACGIH TLV*s for this substance were 
300-ppm as an 8-hour TWA and 375-ppm 
as a 15-minule STEL; NIOSIl (1977a/]^ 
1-233] recommends a 75-ppm 10-hour 
TWA and a 385-ppm IS-minute ceiling 
limit. In constructiom maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA PEL of 300 ppm and a 15- 
minute STEL of 375 ppm for octane. In 
addition, promulgation of these limits 
will make O^A*s PELs for this 
substance consistent across all 
regulated sectors. 

Octane is a colorless, flaminable 
liquid that has 17 isomers and an odor 
like that of gasoline. Octanes occur 
naturally in natural gas and crude oil 
and are found industrially in some 
petroleum solvents and in gasoline. The 
n-octane isomer is used as a solvent and 
in organic synthesis, while the iso¬ 
octane isomer is a standard used to 
measure the anti-knock properties of 
gasolines (ACGIH 1986, p. 448; Proctor. 
Hughes, and Fischman 1988, p. 384). 

Mice exposed to octane 
concentrations of 6600 to 13,700 ppm 
developed narcosis within 30 to 90 
minutes (Fuhner 1921. as cited in ACGIH 
1986/Ex. 1-3. p. 448). Mice exposed to a 
16.000-ppm concentration of iso-octane 
suffered respiratory arrest, and 
exposure to approximately 7500 ppm of 
the n-isomer caused loss of the righting 
reflex in the same species (Swann. 
Kwon, Hogan, and Snellings 1974). 

Flury and Zemik (1931h] believed the 
narcotic concentration of octane in 
humans to be 5000 ppm; Patty and Yant 
(1929) placed the narcotic concentration 
at 8000 ppm. The signs and symptoms of 
over-exposure to the vapors of octane 
include giddiness, vertigo, headache, 
and stupor, convulsions have also been 
reported (HSDB1986). Repeated or 
prolonged skin contact causes dryness 
and cracking of the skin (New Jersey 
Fact Sheet 1987, p. 2). 

As discussed above for the other C*- 
Ca alkanes, the limits recommended by 
NIOSH for octane (1977a/Ex. 1-233) are 
based on NIOSlTs belief that all Ci-Ce 
alkanes present a neurotoxic hazard 
similar to that of n-hexane. OSHA 
disagrees with this conclusion, finding 
instead (54 FR 2428) that the neurotoxic 
properties of n-hexane are unique 


among these substances and thus that a 
PEL lower than the one being proposed 
for octane is not warranted at this time. 

Accordingly. OSHA is proposing 
limits for octane of 300 ppm as an 8-hour 
TWA and 375 ppm as a 15-minute STEL 
in the construction, maritime, and 
agriculture sectors. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risk of narcosis that 
is associated with octane exposures. 
OSHA believes that these limits will 
substantially reduce these significant 
risks. In addition, promulgation of these 
limits will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

PENTANE 

CAS: 109-68-0; Chemical Formula: CftHu 
H.S. No. 1306 

OSHA currently has an 8-hour TWA 
limit of 500 ppm for pentane in 
construction, shipyards, and marine 
terminals, and an 8-hour TWA of 1000 
ppm in longshoring operations. There is 
no PEL in agricultime. The 1987-1988 
ACGIH TLV*-TWA was 600 ppm and 
the TLV*-STEL was 750 ppm. NIOSH 
(1977a/Ex. 1-233; Fjc. 8-47. Table N2) 
has recommended that workplace 
exposures to pentane not exceed 120 
ppm as a 10-hour TWA and 610 ppm as 
a 15-minute ceiling limit. The Agency is 
proposing PELs of 600 ppm as an 8-hour 
TWA and 750 ppm as a 15-minute STEL 
in construction, maritime, and 
agriculture. This action will make 
OSHA’s PELs for pentane consistent 
across all industry sectors and will 
provide protection against pentane’s 
effects for workers in all OSHA- 
regulated sectors. The adoption of a 600 
ppm PEL for all affected sectors is 
important (1) to maintain uniformity 
when health and feasibility data are 
equivocal, (2) to simplify enforcement, 
and (3) to r^uce confusion about the 
limit among the public, employers, and 
employees. 

Pentane, a colorless, flammable liquid 
with a gasoline-like odor, is usually 
encountered in volatile petroleum 
fractions, some of which are used as 
solvents. Pentane is used as a pesticide 
and is also an incidental additive in 
liquid grain fumigants. In addition, it 
finds use as a fuel, in dry cleaning, and 
in degreasing operations (HSDB 1988). 
Pure pentane is used as a blowing agent 
for plastics, in solvent extraction, and in 
ice manufacture. When used in 
accordance with the EPA label and in 
pesticidal applications, pentane is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act. 


Exposure to pentane causes both 
narcosis and mucous membrane 
irritation in humans and animals. The 
lowest lethal concentration in mice is 
325 g/m* for 2 hours; at this 
concentration, behavioral signs and 
symptoms were apparent (RTECS1*^). 
The intravenous LDso in mice is 446 mg/ 
kg (RTECS 1990). Mice exposed to a 
128,000 ppm concentration became 
deeply anesthetized, and one in four of 
these animals died (Swann. Kwon, 
Hogan et al. 1974). Respiratory irritation 
and mild narcosis occurred in animals of 
the same species at an exposure 
concentration of 32.000 to 64,000 ppm for 
5 minutes (Swann, Kwon, Hogan et al. 
1974). The reported lethal concentration 
In humans is 130.000 p)pm (Flury and 
Zemik 1931 j/Ex. 1-994: Swann. Kwon. 
and Hogan 1974/Ex. 1-124). According 
to Patty and Yant (1929). humans 
exposed for 10 minutes to 5000 ppm did 
not report experiencing any adverse 
symptoms. 

A study by Gaultier. Rancurel, Piva, 
and Efthymioc (1973/Ex. 1-123) reports 
that five cases of polyneuropathy 
occurred among employees exposed to a 
solvent containing 80 percent pentane. 

14 percent heptane, and 5 percent 
hexane. Based largely on these results, 
NIOSH (1977a/Ex. 1-233) recommended 
the same occupational limit for all Co-Cs 
alkanes as for the neuropathic agent n- 
hexane (350-mg/m* TWA and 1800-mg/ 
m® 15-minute short-term limits; these 
limits approximately equal a 120-ppm 8- 
hour TWA and a BlQ-ppm 15-minute 
STEL for pentane). As discussed above 
in connection with the entries for 
heptane and octsme, OSHA believes 
that n-hexane is uniquely neuropathic 
because it is metabolized to 2.5- 
hexanedione, and thus that all Ce-O 
alkanes are not equally toxic. The 
Agency concluded in the prior 
rulemaking that a metabolite of n- 
hexane exhibits unique neurotoxic 
properties and thus that the Gaultier, 
Rancurel, Piva. and Efthymioc (1973/Ex. 
1-123) study does not provide isomer- 
specific exposure data supporting limits 
at the levels of the NIOSH RELs. 

Also in the prior rulemaking, one 
commenter (Ex. 3-896) objected to the 
proposed STEL for pentane on the 
grounds that the health evidence did not 
justify 8 STEL. OSHA responded to this 
commenter (54 FR 2428) by pointing out 
that a STEL is needed to protect 
workers from the significant neurotoxic 
effects potentially associated with the 
high short-term excursions possible in 
the absence of a STEL. 

Based on this evidence and reasoning, 
the Agency is proposing to establish an 
8-hour TWA of 600 ppm and a 15 -minute 
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STEL of 750 ppm as the permissible 
exposure limits for pentane in 
construction, maritime, and agriculture. 
OSHA preliminarily concludes that 
these limits will protect exposed 
workers In these sectors from the 
narcosis associated with pentane 
exposure. In addition, promulgation of 
these limits will make OSHA*8 PELs for 
this substance consistent across all 
regulated sectors. 

2-PENTANONE (METHYL PROPYL 

KETONE] 

CAS: 107-87-9; Chemical Formula: 

aisCOGiH, 

H.S. No. 1307 

The current OSHA limit for 2- 
pentanone in construction, shipyards, 
marine terminals, and longshoring 
operations is 200 ppm as an S-hour 
T^A. There is no PEL in agriculture. 

The 1987-1980 ACGIH TLV»-TWA was 
200 ppm and the TLV*-STEL was 250 
ppm; NIOSH (1978k) has recommended 
a 150-ppm limit as a 10-hour TWA. In 
construction and maritime, the Agency 
is proposing to retain the 200-ppm TWA 
PEL and to establish a 15-minute STEL 
of 250 ppm for 2-pentanone; in 
agriculture. OSHA is proposing both the 
8-hour TWA and STEL. 

2-Pentanone. also called methyl 
propyl ketone, is a clear, flammable 
liquid with a strong odor resembling that 
of acetone or ether. 2-Pentanone is used 
as a solvent and flavoring agent and in 
organic synthesis (ACGIH 1986. p. 408; 
Hawley’s 1987, p. 780). 

2-Pentanone has an oral LDso in rats of 
1600 mg/kg and an LCw in the same 
species of 2000 ppm for 4 hours (RTECS 
1990). The dermal LDs© for this 
substance in rabbits is 6500 mg/kg 
(RTECS 1990). Acutely poisoned animals 
display agitation, loss of balance, and 
staggering (Miller. Valaer. and Sayers 
1940). Both the ACGIH- and NIOSH- 
recommended limits for 2-pentanone are 
based on the results of a study by 
Specht, Miller, Valaer, and Sayers 
(1940/Ex. 1-1179), which found that 
guinea pigs exhibited irritation and 
weakness on exposure to 2500 ppm and 
that exposure to 5000 ppm produced 
narcosis and coma. Based on this 
evidence, the authors concluded that 2- 
pentanone is considerably less toxic 
than methyl butyl ketone but is more 
toxic tlian methyl ethyl ketone, and. in 
addition that 2-pentanone is likely to be 
more irritating than either methyl ethyl 
ketone or acetone. The ACGIH- 
recommended limits are thus based on a 
judgment that the 200-ppm TLV*-TWA 
and 250-ppm TLV*-STEL are low 
enough to prevent narcosis and 
irritation. 


NIOSH (1978k) relied on the findings 
both of the Specht, Miller, Valaer, and 
Sayers (1940/Ex. 1-1179) study 
discussed above and of the Nelson, 

Enge, Ross et aL study (1943/Ex. 1-66); 
these latter authors reported that 
volunteers complained of slight irritation 
on exposure to a 100-ppm concentration 
of methyl ethyl ketone. NIOSH reasoned 
that, because 2'pentanone had been 
found by Specht, Miller, Valaer. and 
Sayers (1940/Ex. 1-1179) to be at least 
as irritating as methyl ethyl ketone, a 
"slight reduction" in the limi t was 
warranted for 2-pentanone (NIOSH 
1978k). Therefore. NIOSH recommends a 
150-ppm limit for 2-pentanone, and this 
recommendation was reiterated in the 
prior air contaminants rulemaking (Ex. 
8-47. Table N2; Tr. 3-86). 

However, OSHA believes that the 
combination of a 200-ppm TWA PEL and 
a 250-ppm STEL will ensure that 
concentrations of 2-pentanone in 
construction, maritime, and agricultural 
workplaces are maintained at levels that 
will prevent the occurrence of the 
adverse health effects associated with 
exposures to this chemical. Accordingly, 
the Agency is proposing to establish 
these limits to reduce the significant risk 
of narcosis that is associated with 
ex]>osures to 2-pentanone at elevated 
short-term levels. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 

STODDARD SOLVENT 

CAS: 8052-41-3: Chemical Formula: 

CbH» 

H.S. No. 1371 

OSHA’s current limit for Stoddard 
solvent in construction, shipyards, 
marine terminals, and longshoring 
operations is 200 ppm as an 8-hour 
TWA. There is no PEL in agriculture. 

The 1987-1988 ACGIH TLV*-TWA was 
100 ppm. and NIOSH concurs that this 
limit is appropriate (Ex. 8-47. Table Nl). 
OSHA is proposing to reduce the PEL 
for Stoddard solvent in construction and 
maritime to 100 ppm as an 8-hour TWA 
and to extend this limit to agriculture. 
This is the limit recently established for 
this substance in general Industry. 

Stoddard solvent is a refined 
petroleum solvent that is a mixture of 
straight- and branched-chain paraffins, 
naphthenes and aromatic hydrocarbons. 
This substance is widely used as a 
solvent and diluent in paints, coatings, 
and waxes and as a metal degreasing 
agent It is also often found as an 
ingredient of herbicides (ACGIH, 1988. 
p. 537). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 


EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Stoddard solvent is an irritant of the 
eyes, skin, and mucous membranes and 
a narcotic in humans and animals. 
Inhalation of a 1400-ppm concentration 
of this substance for 8 hours was lethal 
to some rats and cats (Carpenter et al. 
1975). Acutely poisoned animals showed 
signs of eye irritation, lost their 
coordination, and had a bloody 
discharge from the nose (Carpenter et al. 
1975). Cats exposed to 1700 ppm for 2,5 
to 7.5 hours convulsed before death 
(Carpenter et al. 1975). Rats exposed to 
a 330-ppm concentration of Stoddard 
solvent 6 hours/day for 65 days had 
tubular degeneration of the kidneys at 
autopsy (Carpenter et al. 1975). 

Humans exposed to a 470-ppm 
concentration of Stoddard solvent for 15 
minutes experienced eye irritation 
(RTECS 19^). In prolonged or repeated 
contact with the skin, this substance 
causes dermatitis (AIHA1978). 
Inhalation of large (not further specified) 
concentrations causes nausea, vomiting, 
cough, and pulmonary irritation (Cohen 
and Maier 1974). Several studies suggest 
that chronic exposure to Stoddard 
solvent vapors for periods ranging from 
3 months to 20 years may cause hepatic 
involvement, hypoplasia of the bone 
marrow, and aplastic anemia (Scott et 
al. 1959; Prager and Peters 1970). 

The MOSH RELs for Stoddard solvent 
are derived from NIOSITs recommended 
limits for all of the G«-Ct alkanes; 

NIOSH recommended the same limit for 
Stoddard solvent as for all Ci-C« 
alkanes both because of the lack of 
specific scientific data on Stoddard 
solvent’s chronic efiects and because of 
a report of polyneuropathy occurring 
among workers exposed to jet fuels 
containing mixtures of kerosene and 
gasoline. NIOSH reasoned that 
although the C«-Ct alkanes present in jet 
fuel may have been implicated, it was 
possible that the heavier hydrocarbon 
components may also have been 
responsible. Thus, the NIOSH RELs for 
Stoddard solvent reflect a concern that 
higher-molecular-weight hydrocarbons 
may be neuropathic. However, OSHA 
does not believe that there is evidence 
that the Cio and higher-molecular-weight 
hydrocarbons cause neuropathies, and 
NIOSH also now agrees, based on a 
reevaluation of the evidence, that a 100- 
ppm 8-hour TWA limit is appropriate for 
this substance (Ex. 8-47, Table Nl). 

OSHA is proposing to establish an 8- 
hour TWA PEL of 100 ppm in 
construction, maritime, and agriculture 
to reduce the significant risk of eye 
irritation, narcosis, polyneuropathy, and 
kidney damage that have been 
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demonstrated to occur in both humans 
and animals. The Agency believes that 
the proposed limit for Stoddard solvent 
's necessary to substantially reduce 
these risks to workers in these sectors. 

In addition, promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

STYRENE 

CAS: 100-42-5; Chemical Formula: 

GiH5CH=CHa 
H.S. No. 1372 

OSHA’s current permissible exposure 
limit for styrene in construction, 
shipyards, marine terminals, and 
longshoring operations is 100 ppm as a 
ceiling limit. There is no PEL in 
agriculture. In construction and 
maritime, OSHA is proposing to revise 
this limit to 50 ppm as an 8-hour TWA 
and to add a 15-minute STEL of 100 ppm. 
based on both the 1987-1988 ACGIH 
TLV*s and the NIOSH RELs, which are 
identical. OSHA is also proposing these 
limits in agriculture. NIOSH (Ex. 150, 
Table Nl) concurs that the proposed 
limits are appropriate for styrene. 

Styrene monomer is a colorless, oily 
liquid with an aromatic odor. It is used 
as a solvent for resins and synthetic 
rubber and as an intermediate in 
chemical synthesis. Styrene is also used 
as a flavoring agent and in the 
manufacture of polymerized synthetics 
(HSDB 1987; Proctor, Hughes, and 
Fischman 1988, p. 448). 

Styrene is an irritant, a narcotic, and a 
neuropathic agent; some studies also 
show that animals exposed to styrene 
vapor develop tumors. The oral LD&o in 
rats is 5000 mg/kg, and the LCw in the 
same species is 24 g/m* for 4 hours 
(RTECS1990). Rats and guinea pigs 
exposed to a 1300-ppm concentration of 
styrene for 8 hours/day, 5 days/week 
for 6 months experienced often-lethal 
pulmonary irritation (guinea pigs) and, 
at autopsy, showed increased kidney 
and liver weights (rats) (lARC 1979, Vol. 
19, p. 239). Oral exposure to styrene has 
been shown to cause liver enzyme 
changes and other hepatic effects in rats 
and dogs (EPA 1987, pp. 6-7). 

There is a considerable body of 
health-effects information in humans for 
styrene in the toxicological literature. 
Human volunteers exposed to an 800- 
ppm concentration of styrene for 4 hours 
experienced eye and throat irritation 
and also reported listlessness, 
drowsiness, and impaired balance 
(Carpenter et al. 1944). At a 
concentration of 370 ppm, five human 
volunteers experienced eye and 
respiratory tract irritation within 20 
minutes and also demonstrated 
decrements in motor function (Stewart 


et al. 1968). Three subjects exposed to a 
100-ppm concentration of styrene for 90 
minutes had slower reaction times; on 
repeated exposure, sleepiness, fatigue, 
headache, difficulty In concentration, 
malaise, nasal irritation, and nausea 
occurred in another group of subjects 
(NIOSH 1983a, p. 150). 

Effects attributable to central nervous 
system depression were seen In a 6- 
week study involving human subjects 
exposed to 20,100, or 125 ppm styrene; 
the authors of the study reported visual- 
evoked-response and 
electroencephalogram changes in these 
subjects (NIOSH 1983a. p. 150). Other 
studies have reported irritation of the 
eyes and throat at concentrations 
ranging from 1 to 100 ppm (NIOSH 
1983a. p. 151). 

Workers in reinforced plastics (RP) 
facilities in many countries have also 
evidenced narcotic effects as a 
consequence of styrene exposure. 
Swedish, Dutch, and Czechoslovakian 
workers in RP plants complained of 
headache, fatigue, drowsiness, 
giddiness, and dizziness at exposure 
levels in the range of 4 to 195 ppm 
(NIOSH 1983a. p. 151). Respiratory 
effects have been observed in United 
States RP workers exposed to from 9 to 
111 ppm styrene; symptoms included 
wheezing, shortness of breath, and chest 
tightness. Another study showed a 
significantly greater number of RP 
workers with abnormal pulmonary 
function when compared with workers 
from a nonstyrene facility (NIOSH 
1983a, pp. 153-154). 

Several animal and human studies 
have suggested that styrene may be a 
carcinogen. A nested case-control study 
conducted by McMichael, Spirta, 
Gamble, and Tousey (1976/Ex. 1-206) 
found significantly increased risks of 
lymphatic and hematopoietic cancer, 
lymphatic leukemia, and stomach cancer 
among workers exposed to both styrene 
and butadiene. A retrospective cohort 
mortality study by Meinhardt, Lemen. 
Crandall, and Young (1982/Ex. 1-199), 
also among workers exposed 
concurrenUy to styrene and butadiene, 
reported an excess risk of leukemia and 
aleukemia in these workers. In a study 
sponsored by the Chemical 
Manufacturers Association (Dow 1978, 
as cited in EPA 1987/Ex. 1-836), male 
and female Sprague-Dawley rats were 
exposed to styrene vapor at 
concentrations of 600 to 1200 ppm, 6 
hours/day, 5 days/week, for 18 or 20 
months. The higher exposure level was 
reduced to 1000 ppm after the first 2 
months of exposure because of 
excessively reduced weight in the male 
rats. A statistically significant increased 
incidence of mammary tumors was 


reported in low-dose female rats (7 of 
87) compared with controls (1 of 85); no 
increase in mammary tumors was 
reported among high-dose female rats. 
The authors questioned the significance 
of this response, since historical control 
animals from the same laboratory 
showed a higher background incidence 
of mammary tumors than did the 
controls used in this study. 

In a 1979 NCI study (NCI 1979b/Ex. 1- 
948), male and female B6C3F1 mice and 
Fischer 344 rats were treated by gavage 
5 days/week for 78 weeks (low-dose rat 
groups were treated for 103 weeks). The 
study was terminated at 91 weeks for 
mice and at 104 to 105 weeks for rats. 
Dose-related increases in alveolar/ 
bronchiolar adenomas and carcinomas 
were observed only in the low-dose (150 
mg/kg) and high-dose (300 mg/kg) male 
mice; the incidence of tumors ifor vehicle 
controls, low-dose, and high-dose male 
mice was 0/20, 6/44, and 9/43, 
respectively. Although the historical 
incidence of tumors among untreated 
controls was 12 percent (32/271), the 
historical incidence of vehicle controls 
was 0/40. 

Based on this evidence, OSHA 
preliminarily finds that workplace 
exposures to styrene are associated 
with health effects ranging from 
narcosis to neuropathies and irritation;. 
in addition, although the evidence is not 
conclusive, styrene exposure may cause 
cancer. The Agency believes that an 8- 
hour TWA PEL of 50 ppm and a STEL of 
100 ppm are necessary to protect 
workers in construction, maritime, and 
agriculture against these significant 
occupational risks. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 

TOLUENE 

CAS: 108-88-3; Chemical Formula: 

CeHaCHs 
H.S. No. 1397 

The current OSHA standard for 
toluene in construction, shipyards, 
marine terminals, and longshoring 
operations is 200 ppm as an 8-hour TWA 
limit. There is no PEL in agriculture. The 
1987-1988 ACGIH TLV*-TWA for 
toluene was 100 ppm and the TLV*- 
STEL was 150 ppm; NIOSH recommends 
a 100-ppm 8-hour TWA and a 10-minule 
ceiling of 200 ppm. The Agency is 
proposing an 8-hour TWA PEL of 100 
ppm and a STEL of 150 ppm for toluene: 
NIOSH (Ex. 8-47. Table Nl) concurs 
with these limits. These are the limits 
recently established for these 
substances in general industry. 

Toluene is a flammable, colorless 
liquid with an aromatic, hydrocarbon 
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odor. It is used primarily in the 
manufacture of benzene and other 
chemicals. Toluene is also a constituent 
of solvents, cements, inks, spot 
removers, cosmetics, antifreeze, and 
gasoline (HSDB1989: Proctor. Hughes, 
and Fischman 1988, p. 477). 

Toluene is an Irritant of the eyes and 
skin and a central nervous system 
depressant in humans and animals. The 
oral LDm in rats is 5000 mg/kg. and the 
lowest lethal concentration in the same 
species is 4000 ppm for 4 hours (RTECS 
1990). The dermal LDm in rabbits is 
12.124 mg/kg (RTECS 1990). Cats 
exposed to 7800 ppm showed tremors 
and prostration within 80 minutes and a 
mild degree of narcosis within 2 hours 
(Carpenter et al. 1976). Exposure of cats 
to neardethal toluene concentrations for 
6 hours resulted in the development of 
vacuoles in the corneal epithelium 
(Grant 1986, p. 927). In contact with the 
skin, toluene causes marked irritation 
(Wolf et al. 1956). Chronic exposure to 
concentrations ranging from 100 to 1000 
ppm caused behavioral symptoms in 
rats (Ishikawa and Schmidt 1973). 

Von Oettingen, Neal, Donahue et al. 
(1942/Ex. 1-875) exposed human 
volunteers to toluene levels ranging from 
50 ppm to 800 ppm for 8 hours/day. 
These authors report that exposures to 
50 ppm cause drowsiness and 
headaches and that exposures at 100 
ppm result in sleepiness, moderate 
fatigue, and headaches. At 200 ppm, 
effects included impairment of 
coordination and reaction times. Later 
studies by Ogata. Tomokimi, and 
Takatsuka (1970/Ex. 1-352) showed an 
increase in reaction time, a decrease in 
pulse rate, and a decrease in systolic 
blood pressure in humans exposed to 
200 ppm toluene for 7 hours. 

A study by Greenberg, Mayers. 
Heinmann, and Moskowitz (1942/Ex. 1- 
325) reported that painters exposed to 
toluene levels of 100 to 1100 ppm 
exhibited enlarged livers, a moderate 
decrease in red blood cell counts, 
enlarged red blood cells, and absolute 
lymphocytosis, but no leukopenia. 
Wilson (1943/Ex. 1-403) observed 1,000 
workers exposed to toluene at levels 
ranging from 50 ppm to 1500 ppm for 
periods of 1 to 3 weeks. One hundred of 
these workers developed 8}miptoms 
severe enough to require hospitalization. 
At levels less than 200 ppm. 60 of these 
employees experienced headache, 
fatigue, and lack of appetite. Those 
workers exposed to 200 to 500 ppm 
toluene experienced headache, nausea, 
bad taste in the mouth, lassitude, 
timporary amnesia, impaired 
coordination, and anorexia. Levels of 
exposure from 500 to 1500 ppm resulted 


in nausea, headache, dizziness, 
anorexia, maiked loss of coordination, 
diminished reaction time, pronounced 
weakness, and heart palpitations. Red 
cell coimts were also decreased, and 
two cases of aplastic anemia required 
lengthy hospital treatment; however, the 
author noted that he could not rule out 
the possibility that benzene 
contamination of the toluene was the 
cause of these blood effects. Aplastic 
anemia (including one fatal case) has 
been noted in six glue sniffers: toluene 
was the base solvent in the glue (Powers 
1965/Ex. 1-433). A man who had inhaled 
toluene regulariy at unspecified levels 
for 14 years developed permanent 
encephalopathy (Knox and Nelson 1966/ 
Ex. 1-421). 

In the prior air contaminants 
rulemaking, one commenter (Ex. 3-896) 
argued that a short-term exposure limit 
for toluene was not justified. OSHA 
responded that, as in the cases of octane 
and pentane, a short-term exposure limit 
is necessary to ensure that workers arc 
not exposed at the elevated levels 
possible with a TWA limit alone, 
particularly in light of the fact that 
concentrations only slightly above the 8- 
hour TWA may cause incoordination 
and amnesia. For example, workers 
could be exposed to toluene at levels as 
high as several hundred ppm if the 
Agertcy only had an 8-hour TWA TCL 
for this substance. 

OSHA is proposing to establish an 6- 
hour TWA PEL of 100 ppm and a STEL 
of 150 ppm for toluene in the 
construction, maritime, and agriculture 
industries. The Agency preliminarily 
concludes that studies clearly indicate 
that a significant risk of hepatotoxic, 
behavioral, and nervous system effects 
exists at toluene levels substantially at 
or only slightly above the Agency’s 
current PEL. OSHA believes that the 
proposed limits are necessary to 
substantially reduce this risk. 

TRICHLOROETHYLENE 
CAS: 79-01-6; Chemical Formula: 

CCL-CHCl 
H.S. NO. 1406 

OSHA’s current limit for 
trichloroethylene in construction, 
shipyards, marine terminals, and 
longshoring operations is 100 ppm as an 
8-hour TWA. There is no PEL in 
agriculture. The Agency is proposing a 
TWA PEL of 50 ppm and a STEL of 200 
ppm for this substance in construction, 
maritime, and agriculture. The 1987-1988 
ACGIH TLV^-TWA for 
trichloroethylene was 50 ppm and the 
TLV*-STEL was 200 ppm. The NIOSH 
REL is 25 ppm as a 10-hour TWA; 
however, NIOSH concurs (Ex. 8-47. 


Table N6A) with the limits being 
proposed. 

Trichloroethylene is a colorless, 
nonflanunable. noncorrosive liquid with 
the sweet odor characteristic of some 
chlorinated hydrocarbons. It is used as a 
carrier solvent for fungicides and 
insecticides, as a degreasing solvent, as 
a chemical intermediate, and in dry 
cleaning and extraction operations. It is 
also occasionally used as an anesthetic 
and analgesic (HSDB 1990; Proctor. 
Hughes, and Fischman 1988, p. 486). 

Trichloroethylene is a central nervous 
system depressant, an irritant of the 
eyes and skin, and. in experimental 
animals, a carcinogen. The 
intraperitoneal LDm in rats is 1282 mg/ 
kg. and the oral LDm and LCeo in mice 
are 2402 mg/kg and 8450 ppm for 4 
hours, respectively (RTECS 1990). 
Acutely poisoned animals die of 
respiratory failure or cardiac arrest 
(ACGIH 1986, p. 595). Prolonged or 
repeated contact with the skin of rabbits 
caused severe irritation; dropped into 
the eyes of rabbits, trichloroethylene 
produced moderate Irritation (RTECS 
1990). Rats inhaling a trichloroethylene 
concentration of 3000 ppm for 8 hours 
did not become anesthetized; however, 
increasing the concentration to 4800 
ppm caused deep anesthesia in these 
animals (Adams et al. 951). At doses 
that cause deep anesthesia, 
trichloroethylene is a cardiac sensitizer 
in dogs (Reinhardt et al. 1973). Rats, 
rabbits, and guinea pigs exposed 
repeatedly (7 hours/day. 5 days/week 
for 6 months) to trichloroethylene 
concentrations ranging from 400 to 3000 
ppm showed increases in liver and 
kidney weights at autopsy (Adams et al. 
1951). 

There is a considerable body of 
carcinogenicity data on 
trichloroethylene. In an NCI bioassay 
(1976b/Ex. 1-168), mice given 
trichloroethylene by gavage developed 
hepatocellular carcinomas, but rats did 
not The species difference in response 
was attributed to a difference in the way 
trichloroethylene is metabolized 
between the mouse and rat (Stott. 

Quast, and Watanabe 1982/Ex. 1-833). 
An inhalation study in mice, rats, and 
Syrian hamsters (Henschler, Romen, 
Reichert et al. 1980/Ex. 1-330) found an 
increase only in the occurrence of 
malignant lymphomas in mice, which 
the authors attributed to the strain of 
mouse used (NMRI). 

Several other bioassays on 
trichloroethylene have recently been 
published. Fukuda, Takemoto. and 
Tsuruta {1983/Ex. 1-1109) exposed 
female rats and mice to 50.150, or 450 
ppm trichloroethylene for 103 weeks and 
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reported an increased incidence of lung 
tumors among mice only. Maltoni, 
Lefemine, and Cotti (1986/Ex. 1-1160) 
exposed rats and mice to 100, 300, or 600 
ppm trichloroethylene and reported a 
significant increase of renal 
adenocarcinomas and Leydig cell 
tumors in rats, as well as a signiHcant 
increase in hepatomas and lung tumors 
in mice. In 1986, the NTP reported an 
increase in the incidence of kidney 
tumors in rats given trichloroethylene by 
gavage; however, the NTP considered 
the tumor response to be weak (3 of 49 
animals) and reported that the results 
w'ere only statistically significant after 
corrections for high mortality were 
made. 

In humans, trichloroethylene primarily 
affects the central nervous system and 
liven some studies have shown that 
chronic exposure to concentrations 
below 100 ppm is associated with a 
variety of nervous disturbances. 
Bardodej and Vyskocil (1956/Ex. 1-461) 
have reported that workers report signs 
and symptoms of trichloroethylene 
poisoning, including tremors, giddiness, 
anxiety, and alcohol intolerance, when 
they are exposed to concentrations of 
trichloroethylene above 40 ppm. 

Haas (1960) and Grandjean, 
Muchinger, Turrian et al. (1955/Ex. 1- 
324) reported nervous symptoms among 
workers exposed for 5 years or more to 
trichloroethylene* concentrations ranging 
from 1 to 335 ppm; the frequency of 
complaints increased when average 
exposures exceeded 40 ppm. 

A number of epidemiologic 
investigations having cohorts as large as 
7688 workers have found no correlation 
between cancer mortality and exposure 
to trichloroethylene (Novotna, David, 
and Malek 1971; Axelson, Andersson, 
Hogstedt et al. 1978/Ex. 1-713: Tola. 
Vilhunen, Jarvinen, and Korkala 1980/ 
Ex. 1-391). 


Based on this evidence, OSHA 
preliminarily concludes that the ciurent 
100-ppm TWA PEL for trichloroethylene 
is insufficiently protective against this 
substance's exposure-related central 
nervous system (CNS) effects and, 
further, that exposure to 
trichloroethylene may present a possible 
carcinogenic hazard. As stated above. 
OSHA is proposing an 8-hour 50 ppm 
TWA and 200 ppm STEL for this 
substance in these sectors. These are 
the final limits recently established for 
general industry. However, as OSHA 
indicated in the Agency’s brief to the 
U.S. Court of Appeals for the Eleventh 
Circuit in the pending case AFL v. 

OSHA. Nos. 89-7185, et al..OSHA 

concludes that the evidence may 
warrant a lower limit if the next PEL 
updated establishes the risk of central 
nervous system efifects and 
carcinogenicity at levels below 50 
ppm.”OSHA does not intend to resolve 
that issue in this rulemaking, because its 
priority in this rulemaking is to extend 
the updated general industry PELs to all 
other segments. OSHA believes that 
attempting to resolve the issues of 
centr^ nervous system effects and 
carcinogenicity and similar complex 
issues in this rulemaking would make 
this rulemaking difficult to complete in a 
timely fashion. OSHA will consider for 
all industry sectors whether a lower PEL 
is needed in the first PEL update. 

Preliminary Conclusions for This Group 
of Narcotic Agents 

OSHA preliminarily concludes that 
workers exposed to these narcosis- 
causing substances in construction, 
maritime, and agriculture workplaces 
are at significant risk of experiencing a 
broad range of narcotic effects, 
including loss of consciousness, 
incoordination, inability to concentrate, 
drowsiness, irritability, poor Judgment, 
and inappropriate behavior. These 


highly undesirable and potentially 
serious health effects additionally have 
the potential to cause serious workplace 
accidents and injuries because they 
interfere with reaction times, muscle 
coordination, and the ability to make 
good decisions and exercise good 
judgment. The new or revised exposure 
limits being proposed by OSHA will 
protect workers in construction, 
maritime, and agriculture from 
experiencing these significant risks in 
their places of work and will contribute 
to a substantial reduction in these risks. 
In addition, promulgation of these limits 
will make OSHA's PELs for these 
substances consistent across all 
regulated sectors. 

3. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Sensory Irritation 

Introduction. Exposure to many 
chemical agents is associated with the 
development of sensory irritation, which 
is initiated when these substances come 
into contact with the eyes, the mucous 
membranes, or the skin. OSHA is 
proposing to establish limits in 
agriculture, maritime, and construction 
for a large group of sensory irritants: the 
limits being proposed would, if 
established provide protection against 
sensory Irritation to workers in all of the 
sectors covered by OSHA. These 
substances are shown in Table C3-1, 
along with their current OSHA limits In 
construction and maritime and the limits 
being proposed for workplaces in 
agriculture, construction, and maritime. 

Table C3-1 also shows the HS and 
CAS numbers for these substances and 
the 1987-1988 ACGIH TLV®s- and 
NIOSH REL (if any) for each substance. 
The right-hand column of Table C3-1 
shows the proposed limits, which are 
identical to those recently promulgated 
for these substances in general industry 
(see 54 FR 2434). 


Table C3-1.— List of Substances For Which Proposed Limits Are Based on Avoidance of Irritant Effects 


H.S. No./Chemtcal name 

CAS No. 

Current OSHA 
PEL In 

construe^ and 
maritime 

1987-1988 ACGIH TLV. — 

NIOSH REL — 

Proposed OSHA PEL in 
cor)8tnx:tk>n, maritime, and 
agriculture 

1001 Acetakietiyde.... 

1002 Acetic acid-... 

75-07-0_ 

a4>19>7... 

200 ppm TWA. 

10 ppm TWA., 

100 ppm TWA, 150 ppm STEL...,. 
10 ppm TWA, 15 ppm STEL. 

-.... 

100 ppm TWA, 150 ppm STEL 
10 ppm TWA. 

750 ppm TWA. 1000 ppm STEL 

1004 Acfiflrvie. 

a7~iu.i 

1000 ppm TWA.... 

0.1 ppm TWA_ 

2 ppm TWA, 

SWa 

10 ppm Ceiling. 

? ppm TWA.. 

750 ppm TWA, 1000 ppm STEL... 
0 1 ppm TWA, 0.3 ppm STEL 

250 ppm TWA__ 

1007 Acrolein.... 

107-02-a... 


0.1 ppm TWA, 0.3 ppm STEL 
2 ppm TWA. 4 ppm STEL Skin. 

5 ppm TWA. 10 ppm STEL 

2 ppm TWA, 3 ppm STEL 

1010 Ailyl alcohol..... .. 

1012 Ailyl glycidyl ether (AGE). 

1013 Ailyl propyl dtsulftde. 

107-18-6. 

106-92-3.. 

9170-«iQ-1 

2 ppm TWA, 4 ppm STEL, Skin „., 

5 ppm TWA, 10 ppm STEL, Skin.. 

2 ppm TWA, 3 ppm STEL.. 

9.6 ppm CeiNng 
(15^). 

1021 Amnrionla. 

7fiA4-41-7 

50 ppm TWA. 

25 ppm TWA, 35 ppm STEL. 

50 ppm Ceiling 
(5-min). 

35 ppm STEL 

1022 Ammonium chloride fume. 

121?*UO?-a 


10 mg/m* TWA, 20 mg/m* 
STEL 

100 ppm TWA .. 

10 mg/m* TWA. 20 mg/m* 

2005 n-Amyl acetate. 


100 ppm TWA 


STEL 

100 ppm TWA. 

2017 Benzoyl peroxide......... 

94-36-0.. 

5 mg/m* TWA. 

5 mg/m* TWA.....__ 

5 mg/m* TWA—. 

5 mg/m* TWA. 
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Table C3-1.—List of Substances For Which Proposed Limits Are Based on Avoidance of Irritant Effects—C ontinued 


H.S. No./Chemical name 


2010 Benzyl cMofide.—. 

1038 Borates, tetra, Na (anhy¬ 
drous). 

1037 Borates, tetra, Na (decahy- 
drate). 

1038 Borates, tetra, Na (penta- 
hydrate). 

2020 Boron trifluorlde.. 

1042 Bromina- 

2021 Bfomotorm.-. 

1045 2-8utanooe (MEK)........ 

1047 n-Butyl acetate-- 

1053 n-Butyl lactate- 

1054 Butyl mercaptan. 

2025 Butylamine... 

1063 Camphor (synthetic)—. 

1064 Caprolactam (dust)-- 

1065 Caprolactam (vapc^- 

1077 Cesium hydroxide- 

1079 CWonne...~... 

2030 Olorine trifluonde_ 

2031 Chkxoacetaldehyde_ 

2032 alpha-ChloroacetopherKXie.. 

1083 Chloroacetyl chloride_ 

1084 o04orobenzyUdene ma- 
iononitrile. 

2037 Chkxopicfin_ 

2040 Copper dust and mist (as 
Cu). 

1101 Copper fume (as Cu)......_ 

1105 Cyanogen_ 

1106 Cyanogen chloride- 

2046 Cyclohexane___ 

2047 Cydohexene_ 

2048 Cyclopentadiene™.. 

2052 Diacetone alcohol__ 

2053 Diazomethane... 

1119 DIbutyl phosphate_ 

2057 o-Dichiorobenzene.. 

1122 1.3-0»chloro-5.5K*-methy1 

hydantoln. 

1127 Dichloroethyl ether.. 

1130 2.2-Dichloropropk)nic acid.... 

ii37Diethylamlne.. 

2062 Dieth^aminoethanol_ 

1140 Dfisobutyl ketone .. 

2068 Dimethyiamine.... 

2069 DImethylphthalate................. 

1158 Epichlorohydrin__ 

2075 Ethyl acetate.. 

2080 Eth>1 amyl ketone_ 

1162 Ethyl benzerw........_ 

2077 Ethyl butyl ketone____ 

1164 Ethyl ether_ 

2079 Ethyl formate____ 

1165 Ethyl mercaptan__ 

2081 Ethylamirie___ 

1169 Ethylene gtyool__ 

1171 Ethyttdene norbomene. 

1179 Ruorine. 

2086 Formic add.... 

1183 Furfural. 

1184 Furfuryl alcohol. 

1187 Glutaraldehyde...... 

1 1 96 Hexachkxocydopenta- 
diene. 


CAS No. 


Current OSHA 
PEL In 

construction and 
maritime 


1987-1988 ACGIH TLV« • 


NIOSH REL • 


Propose OSHA PEL In 
construction, maritime, and 
agriculture 


100-44-7... 

1330-43-4 _ 

1303-96-4. 

12179-04-3... 


1 ppm TWA._ 


1 ppm TWA_ 

1 mg/m» TWA. 
5 mg/m» TWA.. 
1 mg/m* TWA. 


1 ppm Ceiling 
(15-min). 


1 ppm TWA. 

10 mg/m* TWA. 
10 mg/m* TWA. 
10 mg/m* TWA. 


7637-07-2. ... 

7726-95-6. 

1 ppm CeUing 

0.1 ppm TWA.... 

75-25-2_ 

0.5 ppm TWA, 
Skin. 

200 ppm TWA... 
150 ppm TWA-. 

78-93-3___ 

123-86-4.. 

138-22-7_ 

109-79-5_ 

0.5 ppm TWA .... 

5 ppm Ceiling. 
Skin. 

2 mg/m* TWA... 

109-73-9.,. 

78-22-2.....- 

105-60-2._ .... 

105-60-2... 


21351-79-1.. 

7782-50-5_ 

1 ppm TWA. 

7790-91-2 

0.1 ppm CeUing. 
1 ppm CetUng.-. 
0.05 ppm TWA.. 

107-20-0... 

523-27-4_ 

79-04-9_ 

2698-41-1... 

0.05 ppm TWA.. 


1 ppm Ceiling_ ........_ 

0.1 ppm TWA. 0.3 ppm STEL. 
0.5 ppm TWA, Skin.. 



1 ppm Ceiling. 

0.1 ppm TWA, 0.3 ppm STEL 
0.5 ppm TWA, Skin 


200 ppm TWA, 300 ppm STEL... 

150 ppm TWA, 200 ppm STEI_ 

5 ppm TWA_ 

0.5 ppm TWA_ 


200 ppm TWA 


0.5 ppm CeUing 
(15-min). 


5 ppm C^ling, Skin....—... 


200 ppm TWA, 300 ppm STEL 
150 ppm TWA, 200 ppm STEL 
5 ppm TWA. 

0.5 ppm TWA. 

5 ppm Ceiling. Skin. 


2 ppm TWA, 3 ppm STEL...... 

1 mg/m* TWA, 3 mg/m* STEL____ 

5 ppm TWA, 10 ppm STEI..... 

2 mg/m* TWA —...... 

1 ppm TWA, 3 ppm STEI_ 0.5 ppm CeUing 

(15-mln). 

0.1 ppm Ceiling......... 

1 ppm CeUing-........ 

0.05 ppm TWA____ 

0.05 ppm TWA....... 

0.05 ppm CeUing, Skin............ 


2 mg/m* TWA, 

1 mg/m* TWA, 3 mg/m* STEL 
5 ppm TWA. 10 ppm STEL 

2 mg/m* TWA. 

0.5 ppm TWA, 1 ppm STEL 

0.1 ppm CeUing. 

1 ppm Ceiling. 

0.05 ppm TWA. 

0.05 ppm TWA. 

0.05 ppm CeUing. Skin. 


76-06-2_ 

7440-60-6. 


0.1 ppm TWA_ 0.1 ppm TWA... 

1 mg/m* TWA.... 1 mg/m» TWA___ 


0.1 ppm TWA. 

1 mg/m* TWA, 


7440-50-8_ 

460-19-5. 

508-77-4-. 

0.1 mg/m* TWA... 
10 ppm TWA_ 

110-62-7.«..._ 

^ ppm TWA Zl 

300 ppm TWA. 

75 ppm TWA_ 

50 ppm TWA_ 

0.2 ppm TWA.. 

1 ppm TWA«_ 

50 ppm Ceiling .— 
0.2 mg/m» TWA... 

15 ppm C^ling, 
Skin. 

110- 63-8...-. 

542-92-7..— 

123-42-2-.-.. 

334-66-3.-. 

107-66-4..-.. 

96-50-1..... 

116-52-6.. 

111- 44-4.. 

75-994)... 

109-89-7_ 

25 ppm TWA 

100-37-8.—. 

10 ppm TWA, 


Skin. 

106-63-6. 

50 ppm TWA_ 

124-40-3...-. 

10 ppm TWA 

131-11-3..— 

5 mg/m* TWA_ 

106-89-6.. 

6 ppm TWA. 


Skin. 

141-78-6___ 

400 ppm TWA_ 

541-65-6.-.... 

25 ppm TWA_ 

100-41-4..-.. 

100 ppm TWA_ 

108-35-4.. 

50 ppm TWA_ 

60-29-7.. 

400 ppm TWA_ 

109-94-4__ 

100 ppm TWA._ 

75-08-1..-.. 

0.5 ppm TWA ...... 

75-04-7_ 

10 ppm TWA_ 

107-21-1_ 


16219-75-3. 


7782-41-4. 

0.1 ppmfwAZZ 

64-18-6.. 

5 ppm TWA. — 

90-01-1.-.. 

5 ppm TWA, 


Skin. 

98-00-0. 

50 ppm TWA_ 

111-30-6__- 


77-47-4. 



nng/m* TWA. 

ipm TWA_ 

ppm CeWng---- 

ppm TWA___ 

ppm TWA..... 

ipm TWA___ 

ipm TWA_ 

ppm TWA__ 

►m TWA, 2 ppm STEL. 

ipm CeUing.. 

mg/m* TWA, 0.4 mg/m* 
PEL 

im TWA, 10 ppm STEL Skin.. 


1 ppm TWA.. 

10 ppm TWA, 25 ppm STEL. 
10 ppm TWA, Skin. 


25 ppm TWA__ 

10 ppm TWA....... 

5 mg/m* TWA... 

2 ppm TWA, Skin... 

)0 ppm TWA.. 

i ppm TWA...... 

)0 ppm TWA, 125 ppm STEL.. 

) ppm TWA. 

K) ppm TWA, 500 ppm STEL.. 

K) ppm TWA___ 

5 ppm TWA___ 

10 ppm TWA.. 

50 ppm Ceiling.. 

5 ppm Ceiling... 

1 ppm TWA. 2 ppm STEL. 

6 ppm TWA...... 

2 ppm TWA, Skin... 


15 ppm STEL 


50 ppm TWA .. 


25 ppm TWA_ 


(+)- 


0.5 ppm Ceiling 
(15-fnin). 


50 ppm TWA. 


0.1 mg/m* TWA. 

10 ppm TWA. 

0.3 ppm Ceiling. 

300 ppm TWA. 

300 ppm TWA. 

75 ppm TWA. 

50 ppm TWA. 

0.2 ppm TWA. 

1 ppm TWA, 2 ppm STEL 
50 ppm Ceiling. 

0.2 mg/m* TWA. 0.4 mg/m* 
STEL 

5 ppm TWA, 10 ppm STEL 
Skin. 

1 ppm TWA. 

10 ppm TWA, 25 ppm STEL 
10 ppm TWA, Skin. 

25 ppm TWA. 

10 ppm TWA. 

5 mg/m* TWA. 

2 ppm TWA. Skin. 

400 ppm TWA. 

25 ppm TWA. 

100 ppm TWA. 125 ppm STEL 
50 ppm TWA, 

400 ppm TWA, 500 ppm STEL 
100 ppm TWA. 

0.5 ppm TWA. 

10 ppm TWA. 

50 ppm Ceiling. 

5 ppm Ceiling. 

0.1 ppm TWA. 

5 ppm TWA. 

2 ppm TWA, Skin, 

10 ppm TWA, 15 ppm STEL 
Skin. 

0.2 ppm CeUtr>g. 

0.01 ppm TWA. • 
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lABtE C3-1.— List of Substances For Which Proposed Limits Are Based on Avoidance of Irritant Effects- -Continued 


KS. NoJ'Chemica! nanne 


CAS No. 


Current OSHA 
PEL in 

construction and 
maritime 


1197 Hexachkxoethane 


67-72-1.. 


1 ppm TWA, 


SMa 


2090 sec-Hexyl aostats^.. 

1204 Hexytene glycol.. 

1206 Hydrogen bromida__ 

2091 Hydrogen chloride_ 

1206 Hydrogen fkiodda (as F)_ 


106- 84-9._ 

107- 41-6..... 
10036-10-6 
7647-01-0.. 
7664-39-3., 


50 ppm TWA.... 


3 ppm TWA..- 

5 ppm Ceiling- 

3 ppm TWA.. 


2092 Hydrogen p er o xi d e (90%).... 
1211 2-Hydro9(ypropy< acrylate_ 

2095 Iodine.. 

1217 Iron salts (soluble) (as Fe)... 

2096 Isoamyl ac8tate».- 

1224 Isopropyl acetate_ 

1225 Isopropyl alcohol. 


7722-84-1_ 1 ppm TWA._ 

999-61-1_ 

7553-56-2 _ 0.1 ppm Ceiling.... 

Varies wHh _........................ 


compound. 

123-92-2_ 

106-21-4_ 

67-63-0_ 


1(X) ppm TWA_ 

250 ppm TWA_ 

400 ppm TWA...... 


1228 n-tsopropylamlna____ 

1226 Isopropyl ether __ 

2101 Lithium hydride_ 

2102 Maleic anhydride... 

1243 Mesityl oxide_ 

2106 Methyl acry1ala_- 

1248 Methyl 2-cyano-acrytale. 

1261 Methyl iaobut^ carbinol_ 

2106 Methyl isocyanate.. 

1263 Methyl mercaptan.... 


75-31-0_ 

7580-67-6_ 


5 ppm TWA_ 

500 ppm TWA_ 

0.025 mg/m* 


108-31-6_ 

141-79-7_ 

96-33-3- 


TWA. 

025 ppm TWA. 

25 ppm TWA_ 

10 ppm TWA, 
Skia 


137-05-3_ 

108-11-2._ 

624-83-9_ 


25 ppm TWA, 
Skin. 

0.02 ppm TWA, 
Skirt 


74-93-1... 


0.5 ppm (^ing.... 


2107 Methyl methacrylate.. 

1264 Methyl rvamyl ketone-.,._ 

1267 alpha-Methyi slyrane. 

1270 o-Methytcycio-haxanone_ 


60-62-6.. 

110-43-0_ 

96-83-0 ... 
563-60-6_.I..LZ 


100 ppm TWA_ 

100 ppm TWA_ 

KX) ppm Ceilmg... 
100 ppm TWA, 
Skin. 


1298 Osmium tetroxide (as Os) 


20616-12-0 


1302 Paraffin wax fume.. 

1314 Pherryl ether (¥apor).~~..~.... 
2127 Phenyl elhar-biphe^ mix¬ 
ture. 


6002-74-2 

101-64-8... 


0.002 mg/m* 
TWA. 


1 ppm TWA. 

1 ppm TWA_ 


2129 Phosgene. 


75-44-5... 


0.1 ppm TWA_ 


1322 Phosphoric acid_ 

2131 Phosphorus pentachtoride.... 

1325 Phosphorus trichiohde_ 

1334 Potassium hydroaMo_ 

1343 Propylene glycol mono* 
methyl ether. 

1350 Rosin core solder pyrolysis 
products, (as formaldeh^) 

1365 Sodium bisuiftte... 

1367 Sodium hydroxlda____ 


7664-382... 

10026-13-6..... 

7719-12-2_ 

1310-56-3_ 

107-962_ 


7631-90-5_ 

1310-732 ..... 


1 mg/m* TWA. 

1 mg/m* TWA. 

0.5 ppm TWA_ 


2 mg/m» TWA...... 


1368 Sodkim metabieulf te__ 

1376 Sulfur monoohloride... 

1377 Sulfur pentafkforlde.. 

2147 Sutfuric add.... 

1387 Tetrahydrofuran.. 

2157 Tetranitromethane.. 

1389 Tetrasodium pyrophos¬ 
phate. 

1392 Thioglycottc add_ 

1405 12.4-Trichlorober2ene. 

1406 Triethylamir>e___ 

2166 Tufperrtine.... 

1421 Vanadium (VtC\. respirable 

dust). 


7661-57-4__ 


10025-67-9_ 

1 ppm TWA. 

5714-22-7.. 

7664-93-9__ 

0.025 ppm TWA 

1 mg/m* TWA. 

109-99-9___ 

200 ppm TWA...... 

1 ppm TWA. 

509-14-6__ 

7722-68-5_ 

66-11-1...... 


120-62-1....,_ 


121-44-6... 

25 ppm TWA__ 

100 ppm TWA._ 

0.5 mg/m* 

Celling. 

8006-64-2_ 

1314 - 62-1 



1967-1988 ACGIH TLV. 


10 ppm TWA.. 


N\OSH REL 


(+) - 


Proposed OSHA PEL In 
construction, maritime, and 
agricutture 


1 ppm TWA, Skirt 


50 ppm TWA_ 

25 ppm Ceiling^ 
3 ppm Ceiling— 

5 ppm Cerling._ 

3 ppmOellng— 


3 ppm TWA, 6 
ppm Ceiling 
(15-min). 


1 ppfTi TWA_ 

0.5 ppm TWA, Skin- 

0.1 ppm Ceding.... 

1 mg.'m* TWA_ 


50 ppm TWA. 

25 ppm Ceding. 

3 ppm CeBIng. 

5 ppm Ceiling. 

3 ppm TWA, 6 ppm STEL 


1 ppm TWA. 

06 ppm TWA, Skm. 
0.1 ppm Ceiling. 

1 mg/m» TWA. 


100 ppm TWA.... 

250 ppm TWA, 310 ppm STEL.. 
400 ppm TWA, 500 ppm STEL.. 


4(X) ppm TWA. 
6(X> ppm 
Ceding (IS- 


min). 


5 ppm TWA, 10 ppm STEL.. 

200 ppm TWA, 310 ppm STEI_ 

0.025 mg/m* TWA..... 



100 ppm TWA. 

250 ppm TWA. 310 ppm STEL 
400 ppm TWA, 500 ppm STEL 


5 ppm TWA, 10 ppm STEL 
500 ppm TWA. 

0.025 mg/m* TWA. 


0.25 ppm TWA...-. 

15 ppm TWA, 25 ppm STEL. 
10 ppm TWA. Skin.. 


10 ppm TWA 


0.25 ppm TWA. 

15 ppm TWA, 25 ppm STEL 
10 ppm TWA. Skirt 


2 ppm TWA, 4 ppm STEI_ 

25 ppm TWA, 40 ppm STEL 
Skin. 

0.02 ppm TWA, Skin_ 


2 ppm TWA, 4 ppm STEL 
25 ppm TWA. 40 ppm STEL 
Skia 

0.02 ppm TWA. Skia 


0.5 ppm TWA 


0.5 ppm Ceiling 
(15-min). 


100 ppm TWA.... 

50 ppm TWA.... 

50 ppm TWA, 100 ppm ST EI_ 

50 ppm TWA. 75 ppm STEL 


100ppmTWA„ 


Skin. 


0.002 mg/m* TWA. 0.006 mg/ 
m*STEL 


2mg/m»TWA_ 

1 ppm TWA, 2 ppm STEI_ 


0.5 ppm TWA. 

100 ppm TWA. 

100 ppm TWA. 

50 ppm TWA, 100 ppm STEL 
50 ppm TWA, 75 ppm STEL 
Skin. 

0.002 mg/m* TWA, 0.006 mg/ 
m* STEL. 

2 mg/m* TWA. 

1 ppm TWA. 

1 ppm TWA. 


0.1 ppm TWA._ 


0.1 ppm TWA. 
0.2 ppm 
Ced^ (15- 
min). 


1 mg/m* TWA, 3 mg/m* STEL 

0.1 ppm (1 mg/m») TWA..__ 

0.2 ppm TWA, 0.5 ppm STEU. 

2 mg/m* Ceiling.... 

100 ppm TWA. 150 ppm STEI_ 


0.1 ppm TWA- 


1 mg/m* TWA, 3 mg/m* STEL 

1 mg/m* TWA. 

0.2 ppm TWA, 0.5 ppm STEL 

2 mg/m* Ceding. 

100 ppm TWA, 150 ppm STEL 


0.1 mg/m* TWA... 


0.1 mg/m* TWA. 


5 rr>g/m* TWA.>. 

2 mg/m* Ceiling_ 


2 mg/m* Ceiling 
(l5-m*n). 


5 mg/m* TWA___ 

1 ppm Ceiling__ 

0.01 ppm Cadlng- 

1 mg/m* TWA, 3 mg/m* STEt_ 

200 ppm TWA, 250 ppm STEI_ 

1 ppm TWA... 

5 mg/m* TWA.. 


1 mg/m* TWA..... 


5 mg/m* TWA. 

2 mg/m* (^ling. 

5 mg/m* TWA. 

1 ppm C^iing. 

0.01 ppm Oihng. 

1 mg/m* TWA. _ 

200 ppm TWA, 250 ppm STEL 
1 ppm TWA. 

5 mg/m* TWA. 


1 ppm TWA, Skin_ 

5 ppm Ceiling..... 

10 ppm TWA, 15 ppm STEI_ 

100 ppm TWA.. 

0.05 mg/m* TWA... 



0.05 mg/m* 
Ceiling (15- 
min). 


1 ppm TWA, Skin. 

5 ppm Ceding. 

10 ppm TWA, 15 ppm STEL. 
100 ppm TWA. 

0.05 mg/m* TWA. 
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Tabue C3-1.—List of Substances For Which Proposed Limits Are Based on Avoidance of Irritant Effects—C ontinued 


H.S. No./diemical name 

CAS No. 

Current OSHA 
PEL in 

construction and 
maritifne 

1987-1968 ACGIH TLV..« 

NIOSH REL*- 

Proposed OSHA PEL in 
construction, maritime, and 
agriculture 

1422 Vanadium (VtOk. fume).. 

1314-62-1.. 

0.1 mg/m* 

0.05 mg/m* TWA........ 

0.05 mg/m» 
Celling (15- 
min). 

4 ppm Ceiling 
(15-min). 

0.05 mg/m* TWA. 

10 ppm TWA, 20 ppm STEL 

100 ppm TWA. 

300 ppm TWA, 400 ppm STEL 
100 ppm TWA. 150 ppm STEL 

1424 Vinyl acetate.... 

100-06-4... 

Ceiling. 

10 DOm TWA. 20 oom STEL 

1427 Vlfiy! toluene.. 

25013-15-4. 

100 ppm TWA... . 

50 Dom TWA- 100 oom STEL 

1429 VM A P Naphtha_..... 

8032-32-4_ 


300 ppm TWA 


1431 Xylenes (o-, m-. and p- 
kaomers). 

1330-20-7.. 

100 ppm TWA 

100 ppm TWA, 150 ppm STEL 

100 ppm TWA, 
200 ppm 

Ceiling (10- 
min). 




1435 Zinc chionde fume... 

7646-85-7 .. 

1 mg/m» TWA_ 

1 mfl/m* TWA, 2 mg/m« STEL.„. 

1 mg/m* TWA. 2 mg/m» STEL 






® e-tKKjr exposures; Its STELs are for 15 minutes urUess otherwise specified; and its ceiUngs are peaks not to be exceeded for any 

period of time; OSHA's PELS do not currently apply in Agriculture. r— f 

•• The ACGIH TLV-TWA is for an d-fxyur exposure; its STELs are 15-minute limits not to be exceeded more than 4 times per day with a minimum of 60 
mini^M between successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. 

•"* NIOSH TWA lin^ are^ 10 hour/^, 40 hour/week exposures unless otherwise specified, and its ceWngs are peaks not to be exceeded for any period of 
time unless a duration a specified in parentheses. ' 

♦ NIOSH considM this substa^ a poteoti^ occupational carcinogen and recommends that exposures be reduced to the lowest feasible concentration. 

No e)dx>sure limit recommended because of the absence of a reliable rrxirWtoring method; use appropriate engineering and work practice controls to reduce 
exposure to lowest feasible concentration. 


Description of the Health Effects 

Irritant effects are readily perceived 
by affected individuals. The symptoms 
of sensory irritation include stinging, 
itching, and burning of the eyes, tearing 
(or lacrimation), a burning sensation In 
the throat or nasal passages, rhinitis 
(nasal inflammation), cough, sputum 
production, chest pain, wheezing, and 
dyspnea (breathing difficulty). In the 
majority of cases, the onset of symptoms 
occurs rapidly upon exposure to the 
irritant; it is therefore easy to associate 
the causative agent with the irritant 
effect 

These effects may cause severe 
discomfort and be seriously disabling, 
as is the case with dyspnea or wheezing. 
The tearing, pain, and irritation 
associated with exposure of the eye to 
sensory irritants can be severe; in some 
cases, it is disabling. In addition to these 
primary effects, workers distracted by 
irritant effects are more likely than 
nonexposed workers to have accidents 
and thus to endanger both themselves 
and others. (Irritant effects thus also 
have substantial productivity impacts.) 

The eye irritation caused by exposure 
to irritants is believed to result from 
stimulation of the sensory nerve endings 
in the cornea. There is little information 
available on the relationship between 
the severity of the effect and the 
physical or chemical properties of the 
irritating substance. In addition; the 
mechanism of action underlying this 
irritant effect is not well understood. 
Mechanisms that have been suggested 
include physical action of the irritant on 
neire endings, binding of the irritant to 
smfhydryl groups of protein, inhibition 
of cellular respiration, and 


cholinesterase inhibition (Grant 1966/ 
Ex. 1-975). The symptoms of eye 
irritation are usually transient and do 
not generally persist after cessation of 
exposure; however, exposure to 
concentrations of lacrimators that 
exceed the levels associated with 
transient eye irritation may produce 
corneal or conjunctival injury that 
requires medical treatment (Grant 1966/ 
Ex. 1-975). 

Sensory irritation of the respiratory 
system primarily affects the upper 
respiratory tract and causes an increase 
in sputum production; inflammation of 
the nasal passages, trachea, and upper 
bronchial tree; and decreased cilial 
clearance. These effects produce a 
burning sensation in the nasal passages 
and throat: coughing; sneezing; and 
acute bronchitis. The development of 
bronchitis indicates that the cilial 
clearance mechanism has been 
compromised, and the accumulation of 
mucus that results increases the risk of 
secondary bacterial infection. Wheezing 
may also be apparent, particularly if the 
affected individual has a history of 
hyperreactive airway disease. If 
exposure is sufficiently intense, the 
irritant may reach the lower portion of 
the bronchial tree, causing a chemical 
bum of the parenchyma and the sudden 
collection of fluid in interstitial spaces 
and alveoli (pulmonary edema). 
Irritation-induced edema may have a 
delayed onset (12 hours or more) and 
can cause hypoxia and difficulty In 
breathing. 

For the great majority of substances in 
this group, OSHA’s current limits In 
construction and maritime are based on 
evidence showing that humans exposed 
to the chemical at a particular airborne 


concentration will experience sensory 
irritation. For a few substances in this 
group, evidence from animal 
experiments provided the basis for limit 
setting. Several general types of 
evidence were used by OSHA in 
proposing to revise existing limits or fo 
propose limits for substances previously 
unregulated in construction, maritime, or 
agriculture: 

• Consideration of new human 
evidence; 

• Reinterpretation of the human data 
that formed the basis for setting the 1970 
TLV® in construction and maritime; 

• Consideration of evidence from 
industrial experience showing that 
employees are not experiencing 
irritation: and 

• Evaluation of new evidence in 
animals. 

The studies that provide the basis for 
most of the sensory irritant levels being 
proposed by OSHA today are generally 
controlled-exposure experiments that 
Involved human volunteers or reports of 
adverse effects in workers. 

Dose-Response Relationships and 
Sensory Irritation 

Sensory irritation is considered a 
“threshold” phenomenon; that is, for any 
sensory Irritant there is an exposure 
concentration below which very few, if 
any, individuals will experience 
irritation. As exposure increases above 
this level, a larger proportion of exposed 
individuals will notice the effect and the 
effect will become increasingly severe. 

At some concentration above this no- 
observed-effect level (NOEL), all 
exposed persons will experience 
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sexiaory irritation, although the intensity 
of the response may vary. 

The risk of experiencing irritation that 
is associated with exposures below the 
NOEL will be minimal (except in the 
hypersensitive individual), while the 
risk of experiencing the iiritant effect 
will Increase as exposure increases. At 
some point above the NOE level (i.e^ at 
some dose of the substance) the 
response will be 100 percent, and all 
exposed persons will experience 
irritation. According to general 
toxicologic principles (see Section IV.A 
of this preamble), the shape of the curve 
that describes responses above the 
NOEL is sigmoidal, and the steepness of 
the curve is a fimction of the variability 
in individual responses to the particular 
irritant. For example, if nearly all 
persons exposed to the substance will 
experience a response at approximately 
the same concentration (dose), the curve 
will be steep; if, on the other hand, the 
percentage of people responding 
increases only slowly as concentration 
rises, the curve will be considerably 
flatter. 

In addition to the relationship 
between increasing dose and increasing 
proportion of exposed persons being 
affected, the intensity of the response 
also increases with increasing exposure 
level. Slightly above the NOE level 
affected individuals will experience 
itching and burning of the eyes, nose, 
and throat; this is a transient effect that 
disappears when exposure ceases. For 
some substances, workers may become 
inured to the sensations and higher 
exposure levels are necessary to elicit a 
subjective response. As exposure levels 
increase, the irritant effects become 
more severe, until they reach a point 
where objective signs of mucous 
membrane irritation are apparent (i.e., 
redness of the eyes, rhinitis, coughing, 
and lacrimation). 

OSHA preliminarily concludes that 
exposure limits are needed for those 
substances for which f^BLs are being 
proposed in this rulemaking to protect 
workers in construction, maritime, and 
agriculture against sensory irritant 
effects that result in objective signs of 
irritation, such as coughing, wheezing, 
conjunctivitis, and tearing. Such levels 
of mucous membrane irritation may 
require medical treatment adversely 
affect the well-being of employees, and 
place the affected individual at risk from 
increased absorption of the substance 
and decreased resistance to infection. 
Exposing workers repeatedly to irritants 
at levels that cause subjective irritant 
effects may cause workers to become 
inured to the irritant warning properties 
of these substances and thus increase 


the risk of overexposure, in addition, the 
long-term effects of repeated low-level 
sensory irritation have not been well 
studied. 

Analyses of human case reports and 
the toxicologic data for the substances 
in this group of diemicals are presented 
below. In addition, OSHA*8 preliminary 
Hndings in each case are discussed in 
detail. 

ACETALDEHYDE 

CAS: 75-07-0; Chemical Formula: 

CHsCHO 
H.S. No. 1001 

The current OSHA PEL for 
acetaldehyde in the construction and 
maritime ^dustries is 200 ppm as an 8- 
hour TWA; there is currently no PEL for 
acetaldehyde in agriculture. The ACGIH 
TLV*-TWA for acetaldehyde is 100 ppm 
(180 mg/m*), with a STEL of 150 ppm 
(270 mg/m*); there is no NIOSH REL for 
this substance. OSHA is proposing an 8- 
hour TWA PEL of 100 ppm and a STEL 
of 150 ppm for acetaldehyde in the 
agriculture, construction, and maritime 
industries. These are the limits recently 
established for acetaldehyde in general 
industry. 

Acetaldehyde is a flammable, 
colorless, fuming liquid with a pungent, 
fruity odor (Sax and Lewis 1989, p. 8; 
New Jersey Fact Sheet 1988, p. 1). 
Acetaldehyde is used in the production 
of herbicides, fungicides, and pesticides; 
in the production of rubber, 
disinfectants, cosmetics and perfumes; 

In the silvering of mirrors; in 
photography; in the manufacture of 
gelatin, glue, and casein products; as an 
additive in milk products and candies; 
and as a preservative in food products 
and leather (Merck 1983, p. 6; lARC 
1986, p. 103; Parmeggiani 1983, p. 36; 
Hawle/s 1987, p. 5; HSDB1987). When 
used in pestiddal applications and as 
directed on the labd, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Acetaldehyde is an irritant of the 
eyes, mucous membranes, and upper 
respiratory tract, a central nervous 
system depressant at high 
concentrations, and, in experimental 
animals, a carcinogen. The oral LD^ in 
rats is 1930 mg/kg, and the LCm in the 
same species is 37 g/m* (20,550 ppm) for 
30 minutes (RTECS1990). Animals 
acutely poisoned by inhalation die of 
narcosis or pulmonary edema (Faiihall 
1949). Cats exposed at a level of 1520 
ppm acetaldehyde for 7 hours showed 
reversible irritation of the air passages 
(Iwanoff 1911). Instilled into the eyes of 
rabbits, acetaldehyde produced severe 
irritation; in contact with the skin of 
rabbits, this substance caused mild 


irritation (RTECS 1990). Rats exposed to 
acetaldehyde concentrations of 4000 to 
5000 ppm 8 hours/day, 5 days/week for 
4 weeks showed varying degrees of 
degradation of the nasal epithelium 
(Appelman 1982). Hamsters exposed to 
a 4560-ppm concentration of 
acetaldehyde for 3 months showed signs 
of ocular and nasal irritation and had 
increased numbers of erythrocytes; at 
autopsy, increased kidney and heart 
wei^ts and severe histopathological 
changes in the respiratory tract were 
seen in these animals (Kruysse 1975). In 
carcinogenicity bioassays, acetaldehyde 
was found to produce adenocarcinomas 
and squamous cell carcinomas of the 
nasal mucosa in rats and laryngeal 
carcinomas in hamsters by inhalation; in 
addition, acetaldehyde is both 
embryotoxic and teratogenic when, 
administered to rats and mice during 
pregnancy (lARC 1987, SuppL 7, p. 77; 
lARC 1985, Vol. 36. p. 114). The 
International Agency for Research on 
Cancer (LARC) has concluded that the 
evidence for acetaldehyde's 
carcinogenicity in animals is sufficient 
(lARC 1987, Suppl. 7. p. 77), 

Hum^s exposed to concentrations of 
25 ppm or 50 ppm acetaldehyde for 15 
minutes reported experiencing eye 
irritation, while those exposed to a 200- 
ppm acetaldehyde concentration for 15 
minutes reported transient 
conjunctivitis; exposure to a 134-ppm 
concentration of acetaldehyde for 30 
minutes produced mild upper 
respiratory tract irritation in these 
volunteers (Silverman 1946; EPA 1983). 
Repeated or prolonged skin contact with 
acetaldehyde produces erythema, bums, 
and dermatitis as a result of primary 
irritation (Proctor, Hughes, and 
Fischman 1988, p. 47). Chronic exposure 
to higher concentrations (above 200 
ppm) may injure the comeal epithelium 
and cause persistent lacrimation, 
photophobia, and the sensation of a 
foreign body in the eye (Halbertsma 
1927; Silverman 1946). Chronic exposure 
to low levels of acetaldehyde is reported 
to have a narcotic effect on the central 
nervous system, producing bronchial 
secretions and symptoms similar to 
those of chronic alcoholism (Fairhall 
1949). A study of workers at a German 
chemical plant who were primarily 
exposed to acetaldehyde but were also 
exposed to other chemicals reported an 
excess of bronchial tumors and tumors 
of the oral cavity in these workers. 
Because of mixed exposure, the small 
number of cases, and the poorly defined 
exposure population, the International 
Agency for Research on Cancer 
concluded that the evidence for the 
carcinogenicity of acetaldehyde in 
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humans is inadequate (lARC 1987, 

Suppl. 7. p. 77). 

OSllA believes that employees in the 
construction and maritime industries are 
at significant risk of experiencing 
conjunctivitis and irritation at the 
concentration of acetaldehyde that is 
permitted by the current 8-hour lliVA 
limit of 200 ppm in force in these sectors, 
and that workers in agriculture are at 
risk of these same effects because 
acetaldehyde concentrations in this 
sector may currently be uncontrolled. 
Therefore. OSHA is proposing that the 
PEL for acetaldehyde in the agriculture, 
construction, and maritime industries be 
set at 100 ppm as an 6-hour TWA and 
150 ppm as a 15-minute STEL. 
Promulgation of these limits will also 
make OSHA’s PELs for this substance 
consistent across all regulated sectors. 
ACETIC ACID 

CAS: 64-19-7; Chemical Formula: 

CHaCOOH 
H.S. No. 1002 

The current OSHA PEL for acetic acid 
in the construction and maritime 
industries is 10 ppm as an 8-hour TWA; 
there is no PEL for acetic acid in 
agriculture. The ACGIH TLV*-TWA for 
acetic acid is 10 ppm (25 mg/m^ and the 
STEL is 15 ppm (37 mg/m’); there is no 
NIOSH REL for this substance. OSHA is 
retaining its 8-hour TWA PEL of 10 ppm 
in the construction and maritime 
industries and is proposing to establish 
this PEL in agriculture. The proposed 
action would make the PEL for acetic 
acid consistent across all OSHA- 
regulated industry sectors. 

Acetic acid is a clear, colorless, 
flammable liquid with a pungent odor 
(Sax and Lewis 1989. p. 16). This 
substance is used as a fungicide to 
preserve high-moisture grain and to 
combat Aspergillus flavus, the organism 
that produces aflatoxin (Grayson 1985, 
p. 9). Acetic acid is also used in the 
manufacture of acetic anhydride, 
cellulose acetate, vinyl acetate 
monomer, and other chemicals; in the 
production of insecticides; as a food 
additive; and for many other purposes 
(Hawley’s 1987, p. 7). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenlicide 
Act (FIFRA). 

Acetic acid is a strong irritant of the 
eyes, skin, and upper respiratory tract in 
both animals and humans. In addition, 
exposure to high concentrations of this 
substance causes narcosis in 
experimental animals. The oral LDw in 
rats is 3530 mg/kg, and the LCio in mice 
is 5620 ppm for a 1-hour exposure 
(RTECS1990). The dermal LD^o in 


rabbits is 1060 mg/kg (RTECS 1990). 
Concentrated (giaci^) acetic acid 
caused severe injury when applied to 
rabbit eyes (Smyth 1951), and contact of 
the skin with concentrated solutions (50 
percent or more) caused moderate to 
severe bums in guinea pigs (Roudabush 
1965). Mice exposed to acetic acid 
vapors at concentrations greater than 
1000 ppm showed signs of irritation of 
the conjunctiva and upper respiratory 
tract; at autopsy, these animals 
exhibited hepatic swelling and visceral 
congestion (Ghiringhelli 1957). Guinea 
pigs exhibited minor changes in 
respiration after exposure to a S-ppm 
concentration; exposure to 100 ppm 
produced a significant increase in 
pulmonary flow resistance and a 
decrease in breathing rate and minute 
volume, which suggests that bronchial 
constriction is the primary mode of 
action for acetic acid irritation (Amdur 
1961/Ex. 1-601). 

Unacclimatized humans have 
experienced extreme eye and nasal 
irritation at acetic add concentrations 
above 25 ppm and conjunctivitis at 
concentrations below 10 ppm 
(Ghiringhelli 1957). A study of 5 workers 
exposed to acetic acid concentrations 
ranging from 80 ppm to peaks of 200 ppm 
for 7 to 12 years found chronic 
conjunctivitis, blackening and 
hyperkeratosis of the skin of the hands, 
chronic bronchitis and pharyngitis, and 
erosion of exposed teeth in these 
individuals (Ghiringhelli 1957; 
Parmeggiani and Sassi 1954). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers in agriculture who are 
exposed to acetic add at the levels 
permitted by the absence of a liral^are 
at significant risk of experiencing eye, 
mucous membrane, and skin irritation. 
OSHA is accordingly proposing an 8- 
hour TWA of 10 ppm for this substance 
in agriculture; the Agency believes that 
this limit is necessary to reduce a 
significant risk of material health 
impairment. In addition, promulgation of 
this limit will make the PEL for acetic 
acid consistent across all regulated 
sectors. 

ACETONE 

CAS: 

87-64-1; Chemical Formula: 

CHsCOCHs 
H.S. No. 1004 

OSHA’s current PEL for acetone in the 
construction and maritime industries is 
1000 ppm as an 8-hour TWA. There is no 
PEL for acetone in agriculture. The 
NIOSH recommended exposure limit 
(REL) for acetone is 250 ppm as a 10- 
hour TWA. The ACGIH TLV®-TWA for 
acetone is 750 ppm (1780 mg/m’) and 


1000 ppm (2380 mg/m’) as a 15-minute 
STEL OSHA is proposing an 8-hour 
TWA PEL of 750 ppm, and a IS-minule 
STEL of 1000 ppm for acetone in the 
agricultural, construction, and maritime 
industries; these are the PELs recently 
promulgated for acetone in general 
industry. 

Acetone is a colorless, highly volatile, 
flammable liquid with an aromatic odor 
(ACGIH 1986, p. 6). This substance is 
widely used as a solvent in paints, 
varnishes, and lacquers and in the 
leather and rubber industries. It is also 
used to clean and dry precision parts 
(ACGIH 1986. p. 6). 

Acetone is irritating to the eyes, skin, 
nose, and throat; at high concentrations, 
this substance is a central nervous 
system depressant in both animals and 
humans, llie oral LDso in rats is 5800 
mg/kg, the lowest lethal concentration 
in rats is 1600 ppm for 4 hours, and the 
dermal LDso in rabbits is 20 g/kg 
(RTECS 1990). Animals exposed to 
acetone concentrations above 1000 ppm 
develop corneal epithelial and 
conjunctival injury (Grant 1988, p. 41; 
Carpenter 1946). Exposure of rats to a 
concentration of 52,200 ppm for 1 hour 
caused narcosis and. at 126.600 ppm. 
death (Flury 1934). Rats exposed to 
acetone at concentrations between 3000 
and 16,000 ppm for 4 hours/day for 10 
days showed behavioral changes but 
developed some tolerance when 
repeatedly exposed (Golberg 1964). Rats 
exposed to 19.000 ppm acetate for 3 
hours/day. 5 days/week for 8 weeks 
showed no toxic effects (Bnicker 1978). 

In humans, irritation of the eyes, nose, 
and throat has been reported at acetone 
concentrations of 500 ppm (Nelson 1943), 
and headaches and li^theadedness are 
experienced at concentrations above 
1000 ppm (Raleigh 1972). At a 12,000- 
ppm concentration of acetone, central 
nervous system depression severe 
enough to cause loss of consciousness 
may occur (Ross 1973). Workers 
exposed to an acetone concentration of 
1000 ppm for 3 hours/day over a 7- to 15- 
year period complained of respiratory 
tract irritation, dizziness, and weakness 
(Vigliani and Zurlo 1955). 

In an early controlled-exposure 
experiment. Nelson. Enge, Ross, et al. 
(1943/Ex. 1-66) exposed an average of 
10 human subjects (both male and 
female) to a variety of solvents, 
including acetone, for 3 to 5 minutes. 
Subjects were asked to judge the level of 
sensory irritation as absent, slightly 
irritating, or very Irritating. Tests were 
conducted in a 1200-cubic-foot gas 
cabinet equipped with an anemostat to 
distribute the air uniformly. Acetone 
was reported to produce slight irritation 
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on exposure to 300 ppm, but exposure to 
a concentration of 500 ppm produced a 
degree of eye, nose, and throat irritation 
that was still described by a majority of 
the subjects as 'tolerable." 

Another controlled study on acetone's 
effects was conducted more recently by 
Matsushita, Yoshimune, Inoue et al. 
(1969/Ex. 1-191). In this study, the 
authors exposed 25 healthy male 
subjects to 0,100, 250, 500, or 1000 ppm 
acetone. Subjects were exposed for 3 
hours in the morning and 3 hours in the 
afternoon, with a 45<minute period 
between exposures. Irritant responses 
were scored on a scale from 0 to 12, with 
a score of 12 representing severe 
irritation. 

Most of the subjects exposed to a 500- 
or 1000-ppra acetone concentration 
reported experiencing irritation (graded 
between 4 and 5 in severity on an 
ascending severity scale of 1 to 10) 
during the first 90 minutes of exposure in 
the morning and the first 60 minutes of 
exposure in the afternoon. Subjects 
ceased to report irritation at the 90- 
minute mark during the afternoon 
exposure. A lesser degree of irritation 
was reported to occur among subjects 
exposed to a 100- or 250-ppm 
concentration of acetone: however, this 
irritation subsided after the first 90 
minutes of exposure in each of the two 
exposure periods. Subjects exposed to 
250 ppm or a higher concentration 
reported feeling general weakness and a 
sense of tension even as long as 24 
hours after exposure. Blood and urine 
samples taken during and after exposure 
showed increasing blood and urinary 
acetone levels among subjects exposed 
to 250 ppm or higher. Following the 
exposure period, these levels fell to 
normal values within about 25 to 35 
hours after exposure was terminated. 
The authors also reported an increased 
leukocyte count in subjects exposed to 
500 or 1000 ppm acetone; the increased 
white cell count persisted for about 24 
hours after the cessation of exposure. 
The authors attributed this increased 
leukocyte count to acetone's irritant 
properties (Matsushita, Yoshimune, 
Inoue, et al. 1969/Ex. 1-191). 

In addition to the two controlled- 
exposure studies discussed above, two 
industry studies demonstrate acetone's 
irritant effects. One report by 
Parmeggiani and Sassi (1954/Ex. 1-759) 
indicated that six employees exposed to 
a 307- to 918-ppm concentration of 
acetone in a rayon acetate plant 
experienced eye and throat irritation, 
dizziness, and Inebriation. Five of the 
employees showed objective signs of 
pharyngeal irritation, four had lung 


irritation, and three had conjunctivitis. 
Although the authors attribute the 
observed CNS effects to excessive 
concomitant exposure to carbon 
disulfide, the irritant effects are more 
likely to have been the result of 
exposure to acetone, because carbon 
disulfide is not a primary irritant by 
vapor inhalation (Proctor, Hughes, and 
Fischman 1988). The other study, by 
Vigliani and Zurlo (1955/Ex. 1-164), 
found that acetone production workers 
exposed to a 700-ppm concentration of 
acetone for 3 hours daily for 7 to 15 
years experienced inflammation of the 
respiratory tract stomach, and 
duodenum; giddiness; and loss of 
strength. 

To sununarize, OSHA believes that 
the studies discussed above show that 
acetone is capable of producing sensory 
irritation at concentrations below 1000 
ppm and that long-term exposure to 
acetone at levels below 1000 ppm can 
cause CNS disturbances. In addition, the 
ACGEH (1986/Ex. 1-3, p. 6) reports that 
chronic exposure to acetone causes 
respiratory irritation and headaches. 
Therefore, OSHA concluded in the 
general-industry air contaminants 
rulemaking that the findings of these 
four studies (Nelson, Enge, Ross, et al. 
1943/Ex. 1-66; Matsushita, Yoshimune, 
Inoue, et al. 1969/Ex. 1-191; Parmeggiani 
and Sassi 1954/Ex. 1-759; Vigliani and 
Zurlo 1955/Ex. 1-164) were consistent in 
demonstrating that acute and long-term 
effects of acetone exposure occur at 
levels below 1000 ppm. OSHA therefore 
believes that it is necessary to reduce 
the limit for acetone to 750 ppm as an 8- 
hour TWA and 1000 ppm as a STEL to 
protect workers in construction, 
maritime, and agriculture from the acute 
and chronic effects of acetone exposure. 
These are the limits recently established 
for acetone in general industry. OSHA 
preliminarily finds that the chemically 
induced sensory irritation associated 
with acute exposures to acetone can 
occur at levels only slightly above the 
750-ppm level being established as an 8- 
hour TWA. In the absence of a STEL, 
the 750-ppm limit would permit 
excursions to levels as high as 12,000 
ppm for brief periods. Such levels 
"depress the central nervous system, 
causing dizziness, weakness, and loss of 
consciousness" (Proctor, Hughes, and 
Fischman 1988). An 8-hour TWA of 750 
ppm is necessary to protect workers 
against the bioaccumulation of acetone, 
chronic irritation of the respiratory tract, 
and headaches associated with long¬ 
term acetone exposures. In addition, 
promulgation of these PELs will make 
OSHA's limits for acetone consistent 
across all regulated sectors. 


ACROLEIN 

CAS: 107-02-8; Chemical Formula: 

CH2 = CHCH0 
H.S. No. 1007 

The current OSHA 8-hour TWA PEL 
for acrolein in the construction and 
maritime industries is 0.1 ppm. There is 
no PEL for acrolein in agriculture. The 
ACGIH TLV®-TWA for acrolein is 0.1 
ppm (0.23 mg/m*) and the TLV»-STEL is 
0.3 ppm (0.69 mg/m*). There is no 
NIOSH REL for acrolein. OSHA is 
retaining its 0.1 ppm 8-hour TWA limit 
in construction and maritime, proposing 
to add a STEL of 0.3 ppm in these 
sectors, and additionally proposing to 
extend both limits to agriculture. 
Adoption of the proposed limits will 
achieve consistency in the exposure 
limits for acrolein across all OSHA- 
regulated industry sectors. 

Acrolein is a colorless or yellowish 
flammable liquid with a disagreeable, 
choking odor (ACGIH 1988, p. 11). 
Acrolein is used in the production of 
poultry feed protein supplements (Sittig 
1985, p. 28); to control the growth of 
algae and aquatic weeds (Grayson 1985, 
p. 22); and is released during welding, 
during heat cracking of animal and some 
vegetable fats, and by the operation of 
internal combustion engines in confined 
spaces (Parmeggiani 1983, p. 50). 

Acrolein is acutely toxic to both 
animals and humans and is highly 
irritating to the eyes. skin, and 
respiratory tract. The LCw In rats is 300 
mg/m* for 30 minutes, and the dermal 
LDso in rabbits is 562 mg/kg (RTECS 
1990). In early inhalation studies in cats 
(Iwanoff 1911). exposure to 10 ppm 
acrolein for 3.5 hours was found to 
cause only transient effects, including 
salivation, lacrimation, respiratory 
irritation, and mild narcosis. However, 
later studies reported that an exposure 
to 1 ppm of acrolein produced marked 
nose and eye irritation in 5 minutes or 
less (Cook 1945/Ex. 1-726). Over longer 
periods, studies have demonstrated 
fatalities in one of six rats exposed for 4 
hours to airborne concentrations of 
acrolein at 8 ppm; at 16 ppm, the 
mortality was 100 percent (Smyth 1956/ 
Ex. 1-759). Irritation of the upper 
respiratory tract is the primary symptom 
of acrolein inhalation, but lui^ edema 
can occiiT after exposure to high 
concentrations (Henderson and Haggard 
1943a/Ex. 1-881). In addition, skin 
contact with acrolein causes skin bums 
and severe injury to the cornea in 
experimental animals (Smyth 1956/Ex. 
1-759). Thirty-two of 57 male rats died 
following exposure to a 4-ppm 
concentration of acrolein for 6 hours per 
day for up to 62 days; bronchiolar 
necrosis and focal pulmonary edema 
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were noted in these animals at autopsy 
(Kutzman 1985). 

Exposure of humans to high 
concentrations of acrolein causes 
tracheobronchitis and pulmonary 
edema, and the irritation threshold in 
humans is 0.25 ppm for 5 minutes 
[Beauchamp 1985). Human fatalities 
have been reported at acrolein levels as 
low as 10 ppm, and exposure to a 150- 
ppm concentration was lethal after 10 
minutes (Henderson 1943: Prentiss 1937). 
In humans, skin contact caused 
irritation, erythema, and edema; 
splashed into the eye, acrolein caused 
blepharoconjunctivitis, lid edema, 
discharge, and corneal injury (Champeix 
1967). 

Based on this evidence in humans and 
animals, OSHA is retaining its current 
0.1 ppm TWA limit in construction and 
maritime, proposing to extend the same 
8 hour TWA limit to agriculture, and 
proposing to add a STEL of 0.3 ppm for 
acrolein that applies to all OSHA- 
regulated sectors. OSHA believes that 
these limits are necessary to protect 
employees in the agricultural, 
construction, and maritime industries 
from the exposure-related effects 
associated with acrolein, which include 
eye, nose, and severe pulmonary 
irritation. OSHA considers these effects 
material health impairments within the 
mean of the Act. In addition, 
promulgation of these limits will make 
OSHA^s PELS for this substance 
consistent across all regulated sectors. 
ALLYL ALCOHOL 
CAS: 107-18-6; Chemical Formula: 

aL=CHCH,OH 
H.S. No. 1010 

The current OSHA PEL for ally! 
alcohol in the construction and maritime 
industries is 2 ppm as an 8-hour TWA, 
with a skin notation. There is no PEL for 
allyl alcohol in agriculture, and there is 
no NIOSH REL for this substance. The 
ACGIH TLV^-TWA for allyl alcohol is 2 
ppm (4.8 mg/m*), with a STEL of 4 ppm 
(9.5 mg/m*) and a skin notation. OSHA 
is proposing to retain the 2-ppm 8-hour 
TWA PEL for allyl alcohol in the 
construction and maritime industries, to 
extend this 8-hoiir TWA limit to 
agriculture, and to add a STEL of 4 ppm 
for all sectors. These are the limits 
recently established for allyl alcohol in 
general industry. 

Allyl alcohol is a colorless liquid with 
a pungent, mustard-like odor (Merck 
1983, p. 44). Allyl alcohol is used as a 
fungicide, herbicide, and nematocide 
(Proctor and Hughes 1978, p. 93), in the 
refining and dewaxing of mineral oil 
(NIOSH/OSHA Occupational Health 
Guideline 1981, p. 3). and in many 
chemical manufacturing processes 


(Parmeggiani 1983, p. 128). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Allyl alcohol is highly toxic to both 
animals and humans: it causes 
lacrimation and is severely irritating to 
the eyes, skin, and respiratory tract. 
Allyl alcohol is readily absorbed 
through the skin (the dermal LD^ in 
rabbits is 45 mg/kg). The LCm in rats is 
76 ppm for an 8-hour exposure (RTECS 
1990). Animals exposed to a 500-ppm 
concentration of allyl alcohol for 1 hour 
survived, while those exposed to 1000 
ppm for 1 hour died (Smyth 1948). Post¬ 
mortem examination of rabbits exposed 
to a 1000-ppm concentration of allyl 
alcohol for 3 to 4 hours showed 
hemorrhages of the eyes, histologic 
changes in retinal ganglion cells, and 
severe damage and hemorrhage in 
practically all body tissues (McCord 
1932, as cited in ACGIH 1986). 

Repeated exposure of 10 rats to a 60- 
ppm concentration for 7 hours/day 
caused gasping during the first few 
exposures, persistent eye irritation, and 
the death of one rat (Dunlap 1958, as 
cited in Proctor, Hughes, and Fischraan 
1988, p. 62). Exposure of dogs, rats, 
rabbits, and guinea pigs to 7 ppm for 7 
hours/day for 8 months resulted in focal 
necrosis of the liver and necrosis of the 
convoluted tubules of the kidneys. In 
mice, administration of allyl alcohol also 
produced liver necrosis, as well as 
marked hemolysis and depletion of 
erythrocyte glutathione (Ferrali et al. 
1989). Exposure of animals to airborne 
concentrations of allyl alcohol produced 
a sensory irritant effect, and a 
concentration of 3.9 ppm was sufficient 
to decrease the respiratory rate in mice 
by 50 percent (Neilsen et al. 1984). 

In humans, the most important 
adverse effects of occupational 
exposures to allyl alcohol are upper 
respiratory tract irritation and bimis of 
the eyes. In a controlled human sensory 
response study (Dunlap. Kodama, 
Wellington, et al. 1958/Ex. 1-630), a 5- 
minute exposure to 25 ppm resulted in 
severe eye irritation. Milder irritation 
has been reported to occur at 5 ppm 
(McCord 1932, as cited in ACCIH 1986/ 
Ex. 1-3, p. 18). Necrosis of the cornea 
and temporary blindness occurred in 
one individual exposed to allyl alcohol 
at a level irritating to the eyes and nose 
(Smyth 1956/Ex. 1-759). Skin absorption 
may lead to serious systemic injury 
(visceral congestion, periportal 
congestion of the liver, hematuria, and 
nephritis): in addition, when 
evaporation from the skin is prevented 
or reduced, skin contact with allyl 


alcohol causes bums (ACGIH 19S6/Ex. 
1-3, p. 18). 

In reviewing the evidence for allyl 
alcohoL OSHA notes that severe eye 
irritation has been reported to occiu* in 
human subjects exposed to 25 ppm for 
as short an internal as 5 minutes 
(Dunlap. Kodama. Wellington, et al. 
1958/Ex. 1-630): such an exposure would 
be permitted under the current limit in 
construction and maritime of 2 ppm as 
an 8-hour TWA. OSHA also notes that 
short-term exposure to allyl alcohol 
produces characteristic effects more 
severe than those caused by other 
sensory irritants: these effects include 
photophobia and blurred vision. The 
Agency believes that a STEL is 
necessary to prevent these effects in 
exposed workers. 

To protect workers in maritime, 
construction, and agriculture from the 
signiffcant health risks associated with 
exposure to allyl alcohoL the Agency is 
retaining the 8-hour I'WA PEL of 2 ppm 
in construction and maritime, proposing 
a 4-ppm 15-minute STEL in construction 
and maritime, and proposing both limits 
in agriculture along with a skin notation. 
Promulgation of these limits will make 
the PELS for allyl alcohol consistent 
across all OSHA-regulated sectors. 

ALLYL GLYCIDYL ETHER 
CAS: 106-^-3: Chemical Formula: 

CsHioOi 

H.S. No. 1012 

OSHA’s current PEL for allyl glycidyl 
ether (AGE) in the construction and 
maritime industries is 10 ppm (45 mg/ 
m*) as a ceiling limit. There is no PEL 
for AGE in agriculture. The ACGIH 
TLV®-TWA for AGE is 5 ppm (23 mg/ 
m*). with a STEL of 10 ppm (47 mg/m*) 
and a skin notation. The NIOSH REL for 
AGE is 9.6 ppm (45 mg/m*] as a 15- 
minute ceiling. OSHA is proposing to 
retain the 8-hour TWA PEL of 5 ppm in 
construction and maritime, to extend 
this limit to agriculture, and to add a 
STEL of 10 ppm for AGE in the 
agricultural, construction, and maritime 
industries. These are the limits recently 
established for this substance in general 
industry. 

Allyl glycidyl ether is a colorless 
liquid of characteristic, but not 
unpleasant, odor (ACGIH 1988. p. 20). 
This substance is used as a resin 
intermediate and as a stabilizer for vinyl 
resins and rubber (ACGIH 1988, p. 20). 

Allyl glycidyl ether is irritating to the 
eyes, skin, and respiratory tract; it is 
also a skin sensitizer and may produce 
systemic toxicity. The LCso in rats is 860 
ppm for a 4-hour exposure (RTECS 
1990). Rats exposed to a 600-ppm 
concentration of AGE for 8 hours/day 
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exhibited irritation of the eyes and 
respiratory tract, as well as comeal 
opacities. At necropsy, examination 
revealed pulmonary inflammation, 
bronchiectasis, and bronchopneumonia. 
Rats exposed to 260 ppm showed slight 
irritation of the eyes and respiratory 
distress (Hine et al. 1956; Hine and 
Rowe 1962, as cited in ACGIH1986). 
Mice exposed for 4 days to 7.1 ppm AGE 
developed epithelial necrosis of the 
nasal turbinates and complete erosion of 
the olfactory epithelium. Squamous 
metaplasia of the respiratory epithelium 
was also observed in mice exposed to 
7.1 ppm AGE for 9 days (Gaqnaire et al. 
1987, as cited in HSDB). In mice, a 5.7- 
ppm concentration of AGE was found to 
decrease the respiratory rate by 50 
percent (Gaqnaire et al. 1987). 

Exposure of animals to AGE has also 
been shown to produce a variety of 
adverse systemic effects. Exposure of 
rats to a 300 ppm concentration for 7 
hours/day for 50 days produced 
testicular atrophy (Hine et al. 1956; Hine 
and Rowe 1962). Testicular 
degeneration, along with cytotoxic 
effects on bone marrow cells, has also 
been observed in rats administered 400 
mg/kg/day AGE by intramuscular 
injection (NIOSH1978). In a recently- 
completed NTP bioassay, AGE was 
found to cause olfactory tumors in rats 
and mice exposed to 10 ppm for 6 hours/ 
day for 2 years (NTP 1990, as cited in 
RTECS 1990). 

In limited human exposure studies, 
AGE has been demonstrated to cause 
dermatitis and eye irritation (Hine, 
Kodama, Wellington et al. 1956/Ex. 1- 
331). In humans, skin sensitization 
occurs readily (Hine and Rowe 1963a, as 
cited in ACGIH 1986/Ex. 1-3, p. 20). In 
addition to primary irritation and 
sensitization, the potential exists for 
cross-sensitization with other epoxy 
agents (ACGIH 1986/Ex. 1-3. p. 20). 

Based on this evidence in humans and 
animals, OSHA is proposing to make the 
PELS for allyl glycidyl ether consistent 
across all industry sectors by extending 
an 8-hour TWA PEL of 5 ppm to the 
agriculture sector and by adding a 10- 
ppm STEL to the limits that apply in all 
sectors. OSHA preliminarily concludes 
that these combined limits will reduce 
the significant risks of sensitization and 
primary irritation to which workers in 
these sectors could otherwise be 
exposed. In addition, promulgation of 
these PELS will make OSHA*s limits 
consistent across all regulated sectors. 

ALLYL PROPYL DISULFIDE 
CAS: 2179-59-1; Chemical Formula; 

CH2 = CHCH2S2C3H7 
H.S. No. 1013 


The current OSHA PEL for allyl 
propyl disulfide in the construction and 
maritime industries is 2 ppm (12 mg/m *) 
as an 8-hour TWA. There is no PEL for 
allyl propyl disulfide in agriculture. The 
ACGIH TLV®-TWA for this substance is 
2 ppm (12 mg/m ®), with a 3 ppm (18 mg/ 
m ») STEL There is no NIOSH REL for 
allyl propyl disulfide. OSHA is retaining 
its 2-ppm TWA limit for allyl propyl 
disulfide in construction and maritime, 
extending this limit to the agricultural 
sector, and adding a 3-ppm STEL for all 
sectors. These are the limits recently 
established for this substance in general 
industry. 

Allyl propyl disulfide is a liquid with a 
pungent, irritating odon it is the chief 
volatile constituent of onion oil (ACGIH 
1986, p. 20). Nearly all occupational 
exposures to allyl propyl disulfide occur 
in the processing of onions and onion 
products and in the processing of foods 
using the substance as a flavoring. 

There are no toxicity data in animals 
for this substance. Allyl propyl 
disulfide's irritative effects on the 
human eyes, nose, and upper respiratory 
tract are well recognized. The most 
severe irritation effects have occurred 
when workers were exposed to allyl 
propyl disulfide in the vicinity of onion 
slicing machines, where average 
concentrations of 3.4 ppm have been 
measured (Feiner, Burke, and Baliff 
1946/Ex. 1-604). Administration of allyl 
propyl disulfide to six normal human 
volunteers after a 12-hour fast caused a 
significant fall in blood glucose levels 
and a significant rise in serum insulin 
levels during the subsequent 4 hours 
(Augusti 1975). 

OSHA believes that a PEL of 2 ppm is 
necessary to protect workers in 
agriculture fi’om this substance's irritant 
effects and that a STEL of 3 ppm is 
necessary to prevent employees in 
agriculture, maritime, and construction 
^m being exposed to short-term 
concentrations of allyl propyl disulfide 
of sufficient magnitude to cause severe 
irritant effects. The Agency 
preliminarily concludes that the TWA 
and STEL limits together will protect 
workers in these sectors from 
experiencing these significant risks. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

AMMONIA 

CAS: 7664-41-7; Chemical Formula: NHs 
H.S. No. 1021 

OSHA's current exposure limit for 
ammonia in the construction and 
maritime industries is 50 ppm as an 8- 
hour TWA. There is no PEL for ammonia 
in agriculture. The ACGIH TLV®-TWA 


for ammonia is 25 ppm (17 mg/m^) with 
a STEL of 35 ppm (24 mg/m^). The 
NIOSH REL for ammonia is 50 ppm (34.8 
mg/m*) as a 5-minute ceiling. OSHA is 
proposing a limit of 35 ppm as a 15- 
minute STEL in the agricultural, 
construction, and maritime industries. 
This Is the limit recently established for 
ammonia in general industry. 

Ammonia is a colorless gas with a 
strongly penetrating pungent odor (Sittig 
1985, p. 71). It may occur as a clear 
liquid or as a gas, and is often supplied 
in pressurized cylinders (Genium MSDS 
1985, No. 1). Ammonia is used as a 
fertilizer for direct application to fields 
in the anhydrous compressed gas form, 
as a feedstock in the manufacture of 
fertilizers and other chemical 
substances, and as a refrigerant 
(Grayson 1985, p. 94, Parmeggiani 1983, 
p. 149). 

Ammonia is a severe irritant of the 
eyes, respiratory tract, and skin. The 
LCm in rats is reported to be 2000 ppm 
for a 4-hour exposure (RTECS 1990). The 
toxic effects of ammonia appear to be 
restricted to its irritant properties. Post¬ 
mortem examination of cats and rabbits 
exposed to 9700 ppm for 1 hour showed 
severe effects on the upper respiratory 
tract as well as alveolar congestion, 
hemorrhage, emphysema, and edema 
(Boyd et al. 1944, as cited in Clayton and 
Clayton 1982, p. 3048). Longer-term 
exposure to lower concentrations 
produces irritant effects in animals, but 
no other systemic effects. For example, 
exposure of several species of animals 
to 215 or 1100 ppm for 8 hours per day, 5 
days per week for six weeks produced 
no gross or histopathologic changes 
(Coon 1970, as cited in Clayton and 
Clayton 1981, p. 3048). 

In humans, accidental exposure to 
high concentrations of ammonia (in the 
range of 2500 to 6000 ppm) has caused 
several deaths, with the victims 
developing chemical pneumonitis; bums 
of the eyes, face, and mouth; and severe 
local edema (Proctor. Hughes, and 
Fischmann 1988, p. 71; NIOSH 1974). At 
lower concentrations, ammonia gas is 
severely irritating to the eyes, upper 
respiratory tract, and moist skin. 
Exposure to levels in the range of 30 to 
50 ppm for 10 minutes causes mild to 
moderate eye and upper respiratory 
tract irritation (MacEwen 1970, as cited 
in Clayton and Clayton 1982, p. 3049). 

An unpublished study conducted by 
the Detroit Department of Health and 
cited by the ACGIH (1986/Ex. 1-3, p. 27) 
reports that ammonia concentrations in 
the range of 20 to 25 ppm elicited 
complaints of discomfort from workers 
engaged in blueprinting and copying 
operations. In addition, a study of pigs 
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conducted by Stombaugh et al. (1969) 
appeared to demonstrate that exposure 
to ammonia also causes systemic 
effects. The ACGIH established both a 
full-shift TLV*-TWA of 25 ppm to 
protect against ammonia's chronic 
effects and a TLV®-STEL of 35 ppm to 
protect against ammonia's irritant 
effects. 

OSHA also reviewed NIOSH's 
recommended 5-minute ceiling limit for 
ammonia of 50 ppm. When making this 
reconunendation, NIOSH relied on 
several reports that ammonia 
concentrations as low as 50 ppm are 
moderately irritating (Vigliani and Zurlo 
1955/Ex. 1-164; Mangold 1971: Industrial 
Bio-test Laboratories 1973, all as cited in 
NIOSH 1974a/Ex. 1-238; MacEwen, 
Theodore, and Vemot 1970/Ex. 1-827; 
Pagnotto 1973, as cited in ACGIH 1986/ 
Ex. 1-3, p. 27). NIOSH concluded that 
the “irritating or annoying 
effects • * • [of exposure to ammonia 
are] more dependent upon concentration 
than length of exposure," and that “a 
standard expressed as a time-weighted 
average is inappropriate since it would 
permit fluctuations to concentrations 
considerably higher than 50 ppm" 
(NIOSH 1974a/Ex. 1-238, p. 69). In the 
rulemaking for general industry, OSHA 
concluded that NIOSH's recommended 
50-ppm ceiling limit was above the 
effect level reported in the Detroit 
Department of Health studies (1965- 
1970, as cited in ACGIH 1986/Ex. 1-3, p. 
27) for sensory irritation. This view is 
supported by Proctor. Hughes, and 
Fischman (1988, p. 71), who report that 
even 5-minute exposures to 32 ppm 
caused nasal dryness in 10 percent of 
exposed volunteers and that 5-minute 
exposures to 50 ppm ammonia caused 
nasal irritation and dryness in 20 
percent of exposed volunteers. 

In the rulemaking for general industry, 
some rulemaking participants expressed 
the opinion that OSHA's current 50 ppm 
TWA PEL was adequate because 
exposed workers become acclimated to 
the irritant effects of ammonia. OSHA is 
concerned with this view of 
acclimatization because the long-term 
consequences of a continual assault on 
the sensory nerves are not known. In 
ad^tion. acclimatization lessens the 
ability of workers to discern airborne 
concentrations of other hazardous 
materials. 

Based on this evidence, OSHA is 
proposing a 15-minute STEL of 35 ppm in 
the a^culturaL construction, and 
maritime industries to protect workers 
against this substance's irritant effects, 
which have been demonstrated to occur 
at and below 50 ppm. OSHA 
preliminarily concludes that the eye and 


upper respiratory tract irritation 
associated with ammonia exposure 
constitute material impairments of 
health and pose a significant risk to 
exposed workers in construction, 
maritime, and agriculture. Promulgation 
of this limit will also make OSHA's PEL 
for ammonia consistent across all 
regulated sectors. 

AMMONIUM CHLORIDE (FUME) 

CAS; 12125-02-9 Chemical Formula: 

NH4C1 

H.S. No. 1022 

There is no OSHA PEL for ammonium 
chloride fume in the agricultural, 
construction, or maritime industries. The 
ACGIH TLV*-TWA for this substance is 
10 mg/m* and the TLV*-STEL is 20 mg/ 
m*. There is no NIOSH REL for this 
substance. OSHA is proposing a PEL of 
10 mg/m* as an 8-hour TWA and a 
STEL of 20 mg/m* for ammonium 
chloride fume in the agricultural, 
construction, and maritime industries. 
These are the limits recently established 
for this substance in general industry. 

Ammonium chloride is a white 
crystalline solid; fumes of this substance 
are evolved during galvanizing 
applications (ACGIH 1986, p. 28). 
Arnmonium chloride is used in the 
manufacture of other ammonia 
compounds, in fertilizers, as a pickling 
agent in galvanization, in soldering flux, 
in melt-retarding snow treatment, and in 
urea formaldehyde products. (Hawley's 
1987, p. 66). 

Ammonium chloride fume is an 
irritant of the eyes, skin, and respiratory 
tract. The oral LD50 in rats is 1650 mg/kg 
(RTECS1990). Instilled into rabbit eyes, 
ammonium chloride causes varying 
degrees of irritation, ranging from mild 
to severe (RTECS 1990). In mice, 
intravenous administration of 
ammonium chloride caused 
hyperventilation and clonic movements, 
followed in some cases by convulsions 
or coma (Warren and Schenker, I960; 
Gosselin, Smith, and Hodge 1984, pp. III- 
23. 26). 

In humans, exposure to ammonium 
chloride causes irritation of the eyes, 
nose, and throat. Repeated contact of 
this substance with the skin may cause 
dermatitis (Genium MSDS1991). 

Welders exposed to ammonium chloride 
in welding fumes may develop asthma 
(Genium MSDS 1991). 

OSHA believes that, in the absence of 
any limit on airborne exposure, 
employees in the maritime, construction, 
and agriculture industries are at 
significant risk of experiencing 
respiratory irritation as a result of 
exposure to high concentrations of 
ammonium chloride fume. OSHA 
preliminarily concludes that the 


proposed 8-hour TWA limit of 10 mg/m* 
and a 15-minute STEL of 20 mg/m* for 
ammonium chloride fume in the 
agricultural, construction, and maritime 
industries will substantially reduce 
these risks. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

n-AMYL ACETATE 

CAS: 628-63-7; Chemical Formula; 

CHaCOOCsHii 
H.S. No. 2005 

In general industry, construction, and 
maritime. OSHA’s current permissible 
exposure limit for n-amyl acetate is 100 
ppm as an 8-hour TWA. There is no 
current limit in agriculture. The ACGIH 
has a TLV®-TWA of 100 ppm (532 mg/ 
m*) for this substance; NIOSH has no 
REL OSHA is proposing an 8-hour TWA 
PEL of 100 ppm for n-amyl acetate in 
agriculture. This is the limit recently 
established in general industry. 

n-Amyl acetate is a colorless liquid 
with a pear- or banana-like odor. This 
substance is used as a solvent for 
lacquers, paints, artiticial leather, 
cements, and photographic film, and in 
the manufacture of phosphors in 
fluorescent lamps. n-Amyl acetate also 
finds use in printing and finishing 
fabrics; as a weevil attractant; as a 
flavoring agent; as an anti-inflammatory 
agent; as a warning odorant; as a 
partition solvent in penicillin 
manufacture, and in research (ACGIH 
1986, p. 29; Hawley's 1987, p. 74; AIHA 
1978; Clayton and Clayton 1981, p. 2278). 

n-Amyl acetate is an irritant of the 
eyes, skin, and respiratory tract and 
causes narcosis, anesthesia, and liver 
damage at high concentrations. The oral 
LD50 in rats is 6500 mg/kg, and the 
lowest lethal concentration in the same 
species is 5200 ppm (length of time not 
specified) (RTECS 1990). The dermal 
LDm in rabbits is 20 ml/kg (Smyth 1962). 
Much of the toxicological literature does 
not distinguish between the isomers of 
amyl acetate; however, all of the 
industrially important pentyl acetate 
isomers (i.e., n-amyl, iso-amyl, and sec- 
amyl acetate) produce similar 
toxicological effects (AIHA 1978; 
Pagnotto 1964). A group of six rats 
exposed to a 5200-ppm concentration of 
technical amyl acetate (principally the 
n-amyl acetate isomer) died after 8 
hours of exposure (Smyth 1962). At 
autopsy, guinea pigs exposed to amyl 
acetate concentrations of between 9200 
and 18,000 ppm for 30 minutes had 
congestion of the brain, lungs, liver, and 
kidneys; exposure to 2000 ppm for 30 
minutes caused no pathological effects 
(Clayton and Clayton 1981, p. 2278). 
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Rabbits exposed to high concentrations 
of amyl acetate show^ signs of liver 
damage (elevated serum enzymes); at 
autopsy, histopathological changes were 
seen in the liver cells (Querci and 
Mascia 1970). In standardized testing on 
rabbit eyes, amyl acetate was graded 2 
(slightly injurious) on a scale of 1 to 10 
(Smyth 1962). Amyl acetate has a 
defatting action on the skin, and 
prolonged contact may cause irritation 
(Smyth, 1962). A recent study 
(Ballantyne. Tyler, and Auletta 1988) 
suggests that amyl acetate is a skin 
sensitizer. 

Humana exposed to a 1000-ppm 
concentration of amyl acetate for 30 
minutes experienced irritation of the 
eyes, nose, and throat, as well as 
headache, fatigue, and excessive 
salivation (Sax 197S). Exposure to a 200- 
ppm concentration of isoamyl acetate 
for 30 minutes is irritating to the human 
eye (Sandmeyer and Kirwin 1981, p. 
2774). Exposure to higher concentrations 
of amyl acetate caused a burning 
sensation and hyperemia of the 
conjunctiva but no comeal damage 
(Flury and Zernik 1931; Patty 1949). Case 
reports of workers exposed to amyl 
acetate indicate that, in addition to 
irritation, exposure to the solvent causes 
liver injury, gastrointestinal 
disturb^ces. and blood changes 
(Browning 1963; Lehman and Flury 
1943). A plumber using methyl-cellulose 
paint (containing mixed isomers of amyl 
acetate) in a small unventilated room 
for several hours developed headache, 
nausea, and vomiting within a few 
hours, followed a few days later by 
orthopnea and paroxysmal nocturnal 
dyspnea, edema, and enlargement of the 
heart. The patient recovered completely 
in 6 months (Weissberg and Green 
1979). Workers exposed chronically to 
amyl acetate showed upper respiratory 
and neurological effects (Zaikov and 
Babev 1978). 

Based on this evidence in humans and 
animdls, OSHA is proposing an a-hour 
TWA PEL of 100 ppm for n-amyl acetate 
in agriculture; adoption of the proposed 
limit would establish the same PEL for 
workplaces in all OSHA-regulated 
industry sectors. The Agency 
preliminarily concludes that 
occupational exposure to n-amyl acetate 
causes irritation of the eyes, skin, and 
respiratory tract, and, at high 
concentrations, narcosis and liver 
damage. Accordingly, OSHA believes 
that, in the absence of a permissible 
exposuxB limil. workers in agriculture 
are potentially at significant risk for 
these exposure-related effects and that 
the proposed PEL will substantially 
reduce these risks. 


BENZOYL PEROXIDE 

CAS: 94-36-0; Chemical Formula: 

(CeFfcCOjiOi 
H.S. No. 2017 

In general industry, construction, and 
maritime. OSHA's current permissible 
exposure limit for benzoyl peroxide is 5 
mg/m® as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV*-TWA of 5 mg/m® for this 
substance; the NIOSH REL for benzoyl 
peroxide is 5 mg/m® as a 10-hour TWA. 
OSHA is proposing an 8-hoiir TWA PEL 
of 5 mg/m® for benzoyl peroxide in 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Benzoyl peroxide is used as a 
bleaching agent for flour, fats, oils and 
waxes; as a drying agent for unsaturated 
oils; in the production of cheese; as a 
polymerization catalyst in the plastics 
industry; as a burnout agent for acetate 
yams; for embossing vinyl flooring; and 
in the pharmaceutical and cosmetic 
industries (Hawley’s 1987, p. 134; 

ACGIH 19^ p, 54). This substance is a 
flammable and explosive white, 
granular, crystalline solid. It is tasteless 
and has a slight almond-like odor 
resembling that of benzaldehyde (lARC 
1985, p. 267; ACGIH 1986, p. 54). 

Benzoyl peroxide is an irritant of the 
eyes, mucous membranes, and skin in 
both humans and animals. The oral LDm 
in rats is 7710 mg/kg (RTECS1990). Eye 
squint, difficulty in breathing, salivation, 
lacrimation, erythema, and an increase 
followed by a decrease in motor activity 
were exhibited by rats during a 4-hour 
exposure to 24.3 m*g/L of 78 percent 
benzoyl peroxide. All rats observed at 
24 and 48 hours post-exposure had 
reUimed to nomml in appearance 
(Proctor, Hughes, and Fischman 1988, p. 
95). Benzoyl peroxide also causes both 
primary irritation and sensitization 
dermatitis (PYoctor, Hughes, and 
Fischman 1988, p. 94; Cralley and 
Cralley 1985, p. 159). Humans exposed to 
benzoyl peroxide dust at a 
concentration of 12.2 mg/m® (for an 
unspecified time) experienced 
pronounced irritation of the nose and 
throat Similar exposure to 
concentrations of benzoyl peroxide dust 
ranging from 1.34 to 525 m^m® caused 
no irritation (ACGIH 1986, p. 54). 

Benzoyl peroxide lotion applied to the 
face of two people for acne treatment 
caused both facial erythema and edema, 
and patch tests with benzoyl peroxide 
were positive in these individuals 
(Proctor. HugheSv and Fischman 1988, p. 
94). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to benzoyl peroxide at 


levels permitted by the absence of a 
limit are at significant risk of 
experiencing irritation of the eyes, 
mucous membranes, and skin as well as 
sensitization dermatitis. The Agency 
believes that establishing a PEL of 5 mg/ 
m® as an 8-hour TWA wUl protect 
agricultural workers from these 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

BENZYL CHLORIDE 
CAS: 100-44-7 

H.S. No. 2018; Chemical Formula: 

CgHsCHaQ 

In general industry, construction, and 
maritime, OSHA currently has an 8-hour 
TWA limit of 1 ppm for benzyl chloride. 
The Agency has no PEL for this 
substance in a^culture. The ACGIH 
TLV®-TWA for benzyl chloride is 1 ppm 
as an 8-hour TWA; the NIOSH REL is a 
15-minute ceiling of 5 mg/m® (equivalent 
to a 15-minute STEL pf 1 ppm). OSHA is 
proposing an 8-hour TWA PEL of 1 ppm 
for benzyl chloride in agriculture. This is 
the limit recently established for this 
substance in general industry. 

Benzyl chloride is a clear, colorless 
liquid that has an unpleasant pungent 
odor that is detectable at 0.047 ppm 
(Genium MSDS 1986, No. 583). Benzyl 
chloride is used in the manufacture of 
many different products; dyes, 
plasticizers, gasoline additives, tanning 
agents,, cosmetics, resins, benzyl 
compounds, pharmaceuticals, and 
photographic developers (Hawley’s 
1987, p. 135; ACGIH 1986, p. 55; 
Parmeggiani 1983, p. 262), 

Benzyl chloride is a powerful 
lacrlmator and an irritant of the eyes, 
mucous membranes, and upper 
respiratory trad. This substance is also 
a carcinogen and reproductive toxin in 
animals (lARC 1987. p. 148; RTECS 
1990). The oral LIli« in rats is 1231 mg/ 
kg, and the LC^ in the same species is 
150 ppm for 2 hours (RTECS 1990). 
Rabbits and cats exposed to a 95-ppm 
concentration of benzyl chloride for 8 
hours/day for 6 days showed signs of 
eye and respiratory tract irritation 
(ACGIH 1986. p, 55). This substance is a 
strong skin sensitizer in guinea pigs 
(HSDB1985). Benzyl chloride has been 
tested for carcinogenicity in mice by 
skin application and in rats by 
subcutaneous injectiozL Injection-site 
sarcomas were observed in rats, and 
some mice developed skin carcinomas 
(LARC 1987, p. 148). Skin painting tests 
in female mice produced squamous-cell 
carcinomas of the skin (lARC 1967, p. 
148). When this substance was 
administered to mice and rats by 
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gavage. mice of both sexes developed 
statistically significant increases in the 
incidence of papillomas and carcinomas 
of the forestomach; In female rats only, 
the incidence of thyroid C-cell tumors 
was also increased (lARC 1987. p. 148). 
Based on this evidence, the 
International Agency for Research on 
Cancer concluded that the evidence for 
the carcinogenicity of benzyl chloride in 
animals is sufficient (lARC 1987, p. 148). 
When administered to mice 
intraperitoneally or subcutaneously, 
benzyl chloride caused paternal 
reproductive effects (RTECS1990). 
Benzyl chloride is mutagenic, with and 
without metabolic activation, in 
bacterial and mammalian test systems 
(RTECS 1990). 

In humans, exposure to benzyl 
chloride causes immediate lacrimation 
(Proctor. Hughes, and Fischman 1988, p. 
95). Splashed into the eye. the liquid 
causes corneal damage: in contact with 
the skin, it produces dermatitis (Proctor. 
Hughes, and Fischman 1988. pp. 95-96). 
Workers exposed to a 2-ppm 
concentration reported feeling irritable 
and weak and had headaches; a 1* 
minute exposure to a 16>ppm 
concentration was described as 
intolerable (Proctor, Hughes, and 
Fischman 1988, p. 95). l^ere is an 
unconfirmed report that some benzyl 
chloride-exposed workers have 
experienced disturbances in liver 
function and mild leukopenia (Proctor, 
Hughes, and Fischman 1988, p. 95). 

There are two studies of workers 
exposed to benzyl chloride and other 
chlorinated toluenes (in Japan and the 
United Kingdom) that show excesses in 
the number of cases of respiratory tract 
and digestive system cancers in these 
workers. However, the International 
Agency for Research on Cancer 
concluded that these data are too 
limited to permit any differential risk 
estimation to be made for benzyl 
chloride (lARC 1987. p. 148), 

The evidence described above shows 
that benzyl chloride exposure causes 
immediate and severe irritation of the 
eyes, mucous membranes, upper 
respiratory tract, and skin, as well as 
cancer and reproductive effects in 
animals. Accordingly, OSHA believes 
that, in the absence of a limit, workers 
in a^culture are potentially at 
significant risk of experiencing these 
exposure-related effects. The Agency 
believes that the proposed limit of 1 ppm 
for benzyl chloride is necessary to 
substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 


BORATES. TETRA, SODIUM SALTS 
(ANHYDROUS. PENTAHYDRATE. 
AND DECAHYDRATE) 

CAS: 1303-96-4 (Decahydrate); 

Chemical Formula: Na2B407 lOHiO 
1330-43-4 (Anhydrous); Chemical 
Formula: NasB407 

12179-04-3 (Pentahydrate); Chemical 
Formula: NasBiO? 5 H 2 O 
H.S. Nos. 1036,1038. and 1037 
OSHA has no exposure limits for the 
anhydrous or hydrated (penta- or 
decahydrate) forms of sodium 
tetraborate in the agricultural, 
construction, and maritime industries. 
The ACGIH TLV®-TWAs for these 
substances are 1 mg/m’ for the 
anhydrous and pentahydrate forms of 
sodium tetraborate and 5 mg/m* for the 
decahydrate form. There is no NIOSH 
REL for these substances. OSHA is 
proposing a 10 mg/m* 8-hour TWA limit 
for all forms of the sodium tetraborates 
in the agricultural, construction, and 
maritime industries. This is the limit 
recently established for this substance 
in general industry. 

Anhydrous sodium tetraborate is a 
light gray, odorless solid; the 
pentahydrate and decahydrate forms 
are white, odorless, and crystalline 
(ACGIH 1986, p. 60). Borates are used in 
agriculture as fertilizers and herbicides; 
in soap and other cleaners; as fire 
retardants; and for other purposes 
(Grayson 1985, p. 78). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Inse cticid e, Fungicide, and Rodenticide 
Act (FIFRA). 

The sodium salts of the tetraborates 
(anhydrous, pentahydrate, and 
decahydrate (Borax)) are irritating to the 
skin and respiratory tract in humans. 

The oral LD&o in rats is 2660 mg/kg 
(RTECS 1990). Guinea pigs given three 
intratracheal injections of 50 mg each of 
borax dust (particle size below 5 /im) 
showed no reactions in the lung, the 
gastrointestinal tract, or any other organ 
(Clayton and Clayton 1981, p. 2986). Rats 
fed borax for 2 years at a dose 
equivalent to 1170 ppm borax 
(approximately 1 percent borax in the 
diet) showed grov^ suppression, 
gonadal degeneration, skin 
desquamation on paws and tails, 
testicular atrophy, and sterility, and 
dogs exposed to this dose also showed 
testicular atrophy. At a 350-ppm dose, 
no adverse effects on fertility, lactation, 
litter size, weight, or appearance were 
seen in rats. In 90-day feeding studies in 
dogs, a dose of 525 ppm in the diet was 
the nc-effect level (Weir 1972). 

Workers exposed to airborne 
concentrations of (borates) high enough 


to interfere with normal visibility 
complained of dermatitis, cough, nasal 
irritation, nose bleeds, and shortness of 
breath (Birmingham 1963). At a 
concentration of 31 mg/m*, boric acid 
dust causes atrophy of the respiratory 
mucosa (Clayton and Clayton 1981, p. 
3959). 

In the prior air contaminants 
rulemaking, commenters discussed two 
NIOSH health hazard evaluations 
(HHEs) relevant to occupational 
exposure to the borates. The first study 
(HHE 75-059-496, NIOSH 1978o) was 
conducted at the Kerr-McGee Chemical 
Corporation plant in Trona, California. 
NIOSH performed clinical examinations 
of nine employees exposed to 
tetraborates and collected total dust 
samples for each employee. Clinical 
examination revealed symptoms of eye 
irritation in five employees, nose 
irritation with bleeding in three workers, 
throat irritation in three employees, and 
chapping of the hands in four workers. 
Four of the nine dust samples exceeded 
10 mg/m*, with the highest reading at 
29.9 mg/m*. However, dust exposures at 
the California plant may have been well 
above the 10-mg/m* level because 
employees at the plant commented that 
dust from ‘‘frequent [borate] 
wrindstorms" was the main problem at 
the plant. The NIOSH HHE did in fact 
report that dust levels at the plant were 
excessive and that the visibility of plant 
employees was impaired by this dust 
(Ex. 3-744. Attachment I). 

The second NIOSH HHE (conducted 
in 1980) reported on a walk-through 
survey of the U.S. Borax and Chemical 
Corporation's Boron, CA operation. This 
HHE identified health complaints among 
employees, and its findings led to a 
larger, more comprehensive health 
survey in 1981 (HETA 80-109), a report 
of which was subsequently published in 
a peer-reviewed journal (Garabrant, 
Bernstein. Peters et al. 1985). Data on 
employees* respiratory symptoms were 
obtained by questionnaire, and total 
dust measurements were collected from 
historical data obtained between 1977 
and 1981. The authors found no 
evidence of X-ray abnormalities or 
declines in pulmonary function among 
the 629 active employees examined. 
There was a dose-related and 
statistically significant increase in the 
frequency of reported symptoms, which 
included eye irritation, dry cough, 
nosebleeds, sore throat, shortness of 
breath, and chest tightness. Over 10 
percent of employees having mean TWA 
tetraborate exposures of 8.6 mg/m*, 
measured as total tetraborate dust, 
reported experiencing nosebleeds, dry 
cough, eye irritation, and dryness of the 
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mouth, nose, or throat At a mean 
exposure level of 14.6 mg/m*. between 
15 and 30 percent of the employees 
examined reported these symptoms. The 
authors concluded that borax dust 
appears to act as a simple respiratory 
irritant and may cause small (Ganges in 
pulmonary function among smokers who 
are also heavily exposed to borate dust. 

Commenters (Ex. 3-744} in the earlier 
rulemaking took exception to the 
characterization of worker exposures in 
the Garabrant et al. paper (1985) on the 
grounds that exposures at the plant 
were much higher than reported in that 
paper and thus that the health effects 
observed were in fact associated with 
much higher borate concentrations than 
reported. Commenters (Ex. 3-744; Tr. 9- 
133] also stated that tlie available 
exposure data for the tetraborates were 
not adequate to define a dose-response 
relationship for these substances. As a 
consequence, U.S. Borax has been 
conducting a large epidemiologic study 
at its facility. The results of this study 
have become available since the 
conclusion of the prior rulemaking. This 
study examined the irritant response of 
115 workers exposed to borate 
particulate. Detailed measurements of 
TWA and peak exposures to borates 
were made concurrent with medical 
assessments of the degree of irritation 
experienced by the exposed group of 
employees. The results indicate that, at 
TWA exposure levels between 1 and 4 
mg/m’, there is less than a 5-percent 
probability that workers will experience 
moderate nose or eye irritation. At 
exposure levels between 5 and 9 mg/m’, 
there is an 18-percent probability that 
workers will expenence moderate nasal 
irritation, but the probability of 
experiencing moderate eye irritation 
remains below 5 percenL At TWA 
exposure levels between 10 and 14 mg/ 
m’, the probabilities of experiencing 
moderate nasal or eye irritation 
increased dramaticdly to 30 percent and 
10 percent, respectively. 

Based on this evidence. OSHA has 
preliminarily concluded that it is 
appropriate in the present rulemaking to 
propose an 8-hour TWA PEL of 10 mg/ 
m’ for all forms of sodium tetraborate in 
construction, maritime, and agriculture. 
This PEL will make OSHA^s limit for 
these substances consistent across all 
regulated sectors, which is the primary 
goal of this ruleixmking. At the first PEL 
update rulemaking, OSHA will consider 
the evidence for these substances again 
to determine whether further action is 
warranted. 

BORON TRIFLUORIDE 

CAS: 7637-07-2; Chemical Formula: BF, 

H.S. No. 2020 


0SHA*8 current PEL for boron 
trifluoride in general industry, 
construction, and maritime is 1 ppm as a 
ceiling limit; there is no current PEL in 
agriculture. The ACGIH TLV* for boron 
trifluoride is 1 ppm as a ceiling hmit; the 
NIOSH recommendation for this 
substance is to reduce exposure to 
lowest feasible concentretioo. OSHA is 
proposing a ceiling of 1 ppm for boron 
trifluoride in agriculture. This is the limit 
recently established for this substance 
in general industry. 

Boron trifluoride is used as a 
fumigant, a catalyst in organic synthesis, 
in soldering fluxes, and for neutron 
measurement (Proctor, Hughes and 
Fischman 1988, p. 100; ACGIH 1986. p. 
63). It is a colorless gas that forms a 
dense white fume in moist air and has a 
persistent, pungent, and suffocating odor 
(Proctor, Hughes, and Fischman 1988, p. 
100; Genium MSDS1987, No. 91). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodentidde 
Act (FIFRA). 

Boron trifluoride is a se^^ere irritant to 
the lungs, eyes, and skin in both animals 
and humans (Proctor, Hughes, and 
Fischman 1988, p. 100; ACGIH 1986, p. 
63). The gas reacts with moisture to form 
boron trifluoride dihydrate, which has a 
4-hour LGso of 436 ppm for rata; the 
symptoms exhibited included gasphng, 
excessive oral and nasal discharge, and 
lacrimation (Proctor, Hughes, and 
Fischman ISW, p. 101). Ail animals 
exposed at 67 ppm, 6 hours/day, during 
a 14-day study Aed before the sixth 
exposure, and histopathology revealed 
necrosis and pyknosis of the proximal 
tubular epithelium of the kidneys; 
animals exposed to boron trifluoride 
concentrations of 24 ppm and 9 ppm 
experienced respiratory irritation, 
decreased body weight, and at autopsy 
showed increased lung weight as well as 
decreased Hver weight (Proctor, Hughes, 
and Fischman 1988, p. 101). In humans, 
exposure for 30 to 60 minutes at a 
ccHicentration of 50 ppm can cause 
massive fatal inflammation and 
congestion of the lungs. Boron trifluoride 
gas or fume can cause redness, pain, 
and serious bums to the eyes or skin. 

Based on this evidence. OSHA 
preliminarily concludes that agricultural 
workers exposed to this substance are 
at significant risk of experiencing 
irritation of the eyes, skin, mucous 
membranes, and respiratory tracL The 
Agency believes that establishing a reL 
of 1 ppm as a ceiling limit for boron 
trifluoride is necessary to protect 
workers in agriculture from these 
significant risks, which are material 
impairments of health within the 


meaning of the Act. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

BROMINE 

CAS: 7726-95-6: Chemical Formula: Br* 
H.S. No. 1042 

OSHA’s current exposure limit for 
bromine in general industry, 
construction, and maritime is 0.1 ppm as 
an 8-hour TWA. There is no PEL for 
bromine in agriculture. The ACGIH 
TLV*-TWA for bromine is 0.1 ppm (0.66 
mg/m’), and the TLV*-STEL is 0.3 ppm 
(2.0 mg/m’). NIOSH has no REL for this 
substance but concurs with the PEL 
being proposed (Ex. 8-47). OSHA is 
retaining its 8-hour TWA PEL of 0^1 ppm 
in construction and maritime and is 
proposing to add a STEL of 0.3 ppm for 
bromine in these two sectors; in 
agriculture. OSHA is proposing both an 
8-hour TWA of 0.1 ppm and a STEL of 
0.3 ppm. This action will make the PEL 
for bromine consistent with the limits 
recently established for this substance 
in general industry. 

Bromine is a dark, reddish-brown, 
noncombustible, diatomic liquid that has 
irritating vapors. It is used for shrink 
proofing wools; as an intermediate for 
fumigants, e.g. methyl bromide; in flame 
retardants; in gasoline additives 
(ethylene dibromide): in hydraulic fluids; 
for water disinfection; in desiring of 
cotton; in bleaching of pulp and paper, 
and in many other uses (Grayson 1965, 
pp. 185-186; Hawley’s 1907. p. 169). 

Bromine is a severe irritant of the 
eyes, skin, mucous membranes, and 
lungs in both animals and humans. The 
IXXo in mice is 750 ppm for 9 minutes 
(RTECS1990); deafo occurred within 30 
days in nearly 50 percent of mice 
exposed to a 240-ppm concentration of 
bromine for 2 hours (Bitron and 
Aharonson 1978). At autopsy, guinea 
pigs and rabbits exposed to a 300-ppm 
concentration of bromine for 3 hours 
showed pulmonary edema, a pseudo¬ 
membranous deposit on the trachea and 
bronchi, and hemorrhages of the gastric 
mucosa. Autopsy of animals that died 
several days after exposure revealed 
foci of bronchopneumonia and evidence 
of functional disturbances in the central 
nervous system (Lehmann and Hess 
1967). Exposure of rats, mice, and 
rabbits to bromine concentrations of 0.2 
ppm for 4 months resulted In respiratory, 
nervous, and endocrine system 
dysfunction; exposure of animals of the 
same species to a 0i)2-ppm 
concentration for the same period 
produced no adverse effects (NRC1981). 
Rats*given 0,01 mg/kg bromine by oral 
administration daily for 6 months 
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exhibited changes in conditioned 
reflexes and in several blood indexes 
(NRC1981). 

Bromine causes lacriraation In 
humans at concentrations below 6.5 mg/ 
m* (approximately 1 ppm) (NRC 1960), 
and inhalation of high concentrations 
may cause fatal chemical bums of the 
lungs, lesions of the mucous membranes 
of the upper airways, inflammation and 
swelling of the tongue and palate, spasm 
of the glottis, and asthmatic bronchitis 
(Panneggiani 1983, p. 327). Workers 
handling bromine may develop pustules 
and furuncles of the skin in exposed 
areas; if the Liquid is not removed 
immediately, deep, painful ulcers may 
develop (Oppenheim 1915). Workers 
exposed regularly to bromine 
concentrations of approximately 0.3 to 
0.6 ppm for 1 year experienced 
headache, pain in the joints, chest, and 
stomach. lEritability. and loss of appetite 
(Panneggiani 1983, p. 327). 

The Agency preliminarily concludes 
that exposure to bromine poses a 
significant risk of severe eye. skin, and 
respiratory irritation and believes that 
both the TWA and short-term limit are 
necessary to substantially reduce the 
risk of experiencing these ejects. 
Accordin^y, OSHA is proposing a limit 
for bromine of 0.1 ppm as an 8-hour 
TWA (in the agricultiue sector) and 0.3 
ppm as a 15-minute STEL (in the 
agriculture, construction, and maritime 
sectors). These limits are consistent 
with the general industry limits recently 
established for bromine and are 
necessary to substantially reduce a 
significant risk of material health 
impairment 

BROMOFORM 

CAS: 75-25-2; Chemical Formula: CHBr^ 
H.S. No. 2021 

In general industry, construction, and 
maritime. OSHA’s current permissible 
exposure limit for bromoform is 0.5 ppm 
as an 8-hour TWA, with a skin notation. 
There is no limit in agriculture. The 
ACGIH has a TLV*-TWA of 0.5 ppm, 
with a skin notation, for this substance; 
NIOSH has no REL. OSHA is proposing 
an 8-hour TWA PEL in agriculture of 0.5 
ppm, and a skin notation, for 
bromoform. This action will make 
0SHA*8 limit for bromoform consistent 
across all industry sectors. 

Bromoform is a colorless liquid with 
an odor like that of chloroform. 
Bromoform is used as a chemical 
intermediate, reagent, and solvent, as an 
ingredient in gauge fluid and fire- 
resistant chemicals, and in geological 
assaying. It is also used in the aircraft, 
aerospace, and shipbuilding industries 
(HSDB 1984; ACGIH 1988, p. 67). 


Bromoform is an irritant of the eyes 
and respiratory tract and, at high 
concentrations, a narcotic; chronic 
exposures of laboratory animals to this 
substance have resulted in liver and 
kidney damage. The oral LD^ for rats is 
1147 mg/kg; intraperitoneal lAo for 
the same species is 414 mg/kg (RTECS 
1990). Exposure of dogs to a 7000-ppm 
bromoform concentration caused 
anesthesia in 8 minutes and death in 60 
minutes (Irish 1963). Instilled into the 
eyes of rabbits, bromoform caused 
moderate irritation, but healing was 
complete 2 days later. Moderate 
irritation resulted from repeated contact 
of this substance with rabbit skin 
(Torkelson and Rowe 1981). Exposure of 
rats to a 25-ppm concentration of 
bromoform for 4 hours/day for 2 months 
caused adverse effects on the liver and 
kidney (Torkelson and Rowe 1981). 

Accidental ingestion of small amounts 
(unspedfled doses) of bromoform 
caused central nervous system 
depression in humans (von Oettingen 
1955), and inhalation of the vapor of this 
substance caused excessive salivation 
and irritation of the eyes (with 
lacrimation], respiratory tract, pharynx, 
and larynx (von Oettingen 1955). 
Workers exposed to a mixture of 
bromoform and bromoethane at 
approximately 100 mg/m* experienced 
central nervous system and digestive 
disorders, chest pain, kidney 
dysfunction, and liver disease 
(Panneggiani 1983, p. 328). 

Based on this evidence, OSHA 
preliminarily condudes that in the 
absence of a permissible exposure limit 
workers in agriculture are at signlflcant 
risk of experiencing the eye and 
respiratory tract irritation and central 
nervous system depression assodated 
with exposure to bromoform. The 
Agency believes that establishing an 8- 
hour TWA PEL of 0.5 ppm, and a skin 
notation, will substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

2.BUTANONE (METHYL ETHYL 

KETONE) 

CAS: 78-93-3; Chemical Formula: 

CHjCOCHiaia 
H.S. No. 1045 

OSHA's current exposure limit for 2- 
butanone in general industry, 
construction, and maritime is 200 ppm 
as an 8-hour TWA. There is no PEL for 
2-butanone in agriculture. The ACGIH 
TLV*-TWA for 2-butanone is 200 ppm. 
with a STEL of 300 ppm. The NIOSH 
REL for 2-butanone is 200 ppm (590 mg/ 
m*) as a 10-hour TWA, and NIOSH 
concurs with the PELs being proposed 


(Ex. 8-47). OSHA is proposing an 8-hour 
TWA PEL of 200 ppm and a 300-ppm 
STEL for 2-butanone in agriculture, 
construction, and maritime. This action 
will make the PEL for 2-butanone 
consistent with the limits recently 
established for this substance in general 
industry. 

2-Butanone is a colorless, flammable 
liquid with an acetone-like odor (ACCIM 
19^ p. 395). This substance is used as a 
solvent in resins, paint removers, 
cements, and coatings, and for many 
other purposes (ACGIH 1986, p. 395; 
Hawley’s 1987, p. 769). 

2-Butanone (also called methyl ethyl 
ketone] is Irritating to the eyes, skin, and 
respiratory tract in both animals and 
humans; it is a central nervous system 
depressant and, in animals, a 
reproductive toxin. The oral LD^ In rats 
is 2737 mg/kg (RTECS 1990). The lowest 
lethal concentration in the same spedes 
is 2000 ppm for 4 hours, and the dermal 
LDso in rabbits is 13 g/kg (RTECS 1990). 
A drop of 2-butanone in the eye of a 
rabbit caused moderate and reversible 
injury, graded 5 on an ascending 
severity scale of 1 to 10 (Smyth 1969). 
Guinea pigs exposed to a ib.OOO-i^m 
concentration of the vapor for 5 hours 
exhibited signs of narcosis and of severe 
irritation of the nose and eyes (Clayton 
and Clayton 1982, p. 4729). Rats exposed 
to an 800-ppm concentration of 2- 
butanone for 4 weeks showed increases 
in liver weights and in Uver-to-body 
weight ratios at autopsy (Scand. J. Work 
Environ. Hlth 7(1):31.1981). In a recent 
study (Takeuchi et al. 1083), rats 
exposed to a 200-ppm concentration of 
2-butanone for 12 hours/day. 7 days/ 
week for 24 weeks showed slight and 
reversible neurological effects after 4 
weeks of exposure. Exposure of 
pregnant rats to 1000 or 3000 ppm 2- 
butanone for 7 hours/day on the sixth 
through fifteenth days of gestation 
resulted in skeletal abnormalities in the 
fetuses of rats in the 1000-ppm group 
and soft-tissue and skeletd 
abnormalities in the fetuses of rats in 
the 3000-ppm group (Schwetz, Leong, 
and Cehring 1974). A follow-up study 
confirmed 2-butanone*8 fetotoxicity but 
did not reveal teratogenic effects 
(Deacon. Pliny, John et al. 1981). 

in humans. 2-butanone causes skin, 
eye, nose, and upper respiratory tract 
irritation; exposure to high 
concentrations may also cause narcosis. 
Brief exposure to concentrations of 
33,000 or 100,000 ppm caused intolerable 
irritation in volunteers (Patty, Schrenk. 
and Yanl 1935). Volunteers exposed 
briefly to a 100-ppm concentration 
reported slight nose and throat irritation; 
a 15-minute exposure to 200 ppm caused 
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irritation of the nose and throat: and 
concentrations greater than 300 ppm 
caused nausea and eye. nose, and throat 
irritation (Nelson. Enge, Ross, et al. 

1943) . Exposure to a 25-ppm 
concentration of 2-butanone for 5 
minutes did not cause irritation (Nelson, 
Enge, Ross, et al. 1943). Workers 
exposed to 2-butanone via Inhalation 
and skin contact have also reported 
experiencing dermatitis and numbness 
of the extremities (Smith and Mayers 

1944) . Two young women exposed 
concurrently to 2-butanone at 
concentrations of 298 to 560 ppm and to 
acetone at concentrations of 330 to 495 
ppm exhibited signs of severe 
intoxication, including convulsions and 
loss of consciousness (Smith 1944). 

In the recent air contaminants 
rulemaking in general Industry, OSHA 
determined that an 8-hour TWA limit of 
200 ppm and a 15-ininute STEL of 300 
ppm were necessary to protect workers 
in that sector from experiencing the 
significant irritation and narcotic effects 
associated with both full-shift and short¬ 
term exposures to high concentrations of 
2-butanone. Accordingly, OSHA has 
preliminarily concluded that a 200-ppm 
8-hour TWA limit and a 300-ppm 15- 
minute STEL are necessary to 
substantially reduce a significant risk of 
material health impairment among 
employees in the agricultural, 
construction, and maritime industries. 
This action will also make the PELs in 
these sectors consistent with those in 
general industry. 
n-BUTYL ACETATE 
CAS No. 123-86-4; Chemical Formula: 

CH3COO(CH2)3CHs 
H.S. No. 1047 

The current OSHA exposure limit for 
n-butyl acetate in general Industry, 
construction, and maritime is 150 ppm. 
measured as an 8-hour TWA. There is 
no PEL for n-butyl acetate in agriculture. 
The ACGIH TLV*-TWA for n-butyl 
acetate is 150 ppm, with a STEL of 200 
ppm. NIOSH has no REL for this 
substance but concurs with the PELs 
being proposed (Ex. 8-47). OSHA is 
retaining the 8-hour TWA PEL of 150 
ppm in construction and maritime, 
proposing a STEL of 200 ppm in these 
sectors, and proposing both limits in 
agriculture. These are the limits recently 
established for n-butyl acetate in 
general industry. 

n-Butyl acetate is a colorless liquid 
with a fruity odor. It is used as a 
larvicide and in the manufacture of 
lacquers, artificial leather, photographic 
films, plastics, safety glass, and for 
many other purposes (Clayton and 
Clayton 1981. p. 2277; ACGIH 1986. p. 

72). When used in pesticidal 


applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

n-Butyl acetate is an irritant of the 
eyes, sldn, and respiratory system; at 
high concentrations, it is also a narcotic. 
The oral LDm in rats is 14 g/kg, and the 
LC^ in the same species is 2000 ppm for 
4 hours (RTECS1987). Cats exposed for 
6 hours to a concentration of 6100 ppm 
showed slight narcotic effects (Flury and 
Wirth 1933. as cited in ACGIH 1986/Ex. 
1-3, p. 72). When the concentration of n- 
butyl acetate was reduced to 1600 ppm, 
the cats exhibited signs of mild eye 
irritation and salivated excessively 
(Flury and Wirth 1933, as cited in 
ACGIH 1986/Ex. 1-3, p. 72). A paper by 
Sayers, Schrenk, and Patty (1936/Ex. 1- 
802) reported that guinea pigs showed 
signs of eye irritation at 3300 ppm. 
became unconscious after 9 hours of 
exposure to 7000 ppm, and died after 4 
hours of exposure to a 14,000-ppm 
concentration. Cats exposed to a 4200- 
ppm concentration 6 hours/day for 6 
days lost weight, became weak, and 
showed blood changes; at a 12,000-ppm 
concentration, cats were anesthetized 
(Clayton and Clayton 1981, p. 2273). In 
contact with the skin of rabbits, n-butyl 
acetate caused moderate irritation 
(RTECS 1987); instilled into rabbit eyes, 
this substance produced injury graded 5 
on an ascending severity scale of 1 to 10 
(Smyth 1954). 

Human volunteers complained of eye 
and throat irritation when exposed to a 
butyl acetate concentration of 200 ppm 
(RTECS 1990); these effects became 
quite severe at 300 ppm (Nelson. Enge, 
Ross, et al. 1943/Ex. 1-66). Several cases 
of vacuolar keratitis have been reported 
in workers exposed concurrently to a 
mixture of n-butyl acetate and isobutyl 
alcohol vapors; which compound was 
responsible for the damage is not known 
(Grant 1986. p. 163). A pharmaceutical 
manufacturing worker whose skin came 
into repeated contact with n-butj'l 
acetate developed dermatitis (Roed- 
Peterson 1980, in HSDB 1985). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that workers are at significant risk of 
experiencing eye, skin, and respiratory 
Irritation, in addition to narcotic effects, 
when exposed to n-butyl acetate in the 
workplace. Accordingly. OSHA is 
proposing the limits recently established 
in general industry, which are 150 ppm 
as an 8-hour TWA and 200 ppm as a 15- 
minute STEL, for workplaces in the 
construction, maritime, and agriculture 
industries. OSHA preliminarily 
concludes that these limits are 
necessary to substantially reduce a 
significant risk of material impairment 


of health among workers in these 
sectors. 

n-BUTYL LACTATE 

CAS; 138-22-7; Chemical Formula: 

CrHuOa 
H.S. No. 1053 

OSHA has no limit for n-butyl lactate 
in the construction, maritime, and 
agricultural industries; however, the 
Agency recently established a 5-ppm 8- 
hour TWA for this substance in general 
industry. The ACGIH TLV®-TWA for n- 
butyl lactate is 5 ppm (30 mg/m’). 

NIOSH has no RJ^ for this substance 
but concurs with the PEL being proposed 
(Ex. 8-47). OSHA is proposing a PEL of 5 
ppm as an &-hour TWA for n-butyl 
lactate in the agricultural, construction, 
and maritime industries. Promulgation of 
this limit will make the PEL for n-butyl 
lactate consistent across all OSHA- 
regulated sectors. 

Butyl lactate is a colorless ester of 
lactic acid (ACGIH 1986, p. 82). It is used 
as a solvent for nitrocellulose, ethyl 
cellulose, oils, dyes, natural gums, 
synthetic polymers, lacquers, and 
varnishes, as an antiskinning agent, and 
as an ingredient in perfumes, dry 
cleaning fluids, and adhesives. It is also 
a major component of many paints 
(Hawley’s 1987, p. 188; ACGIH 1986, p. 
82). 

n-Butyl lactate causes irritation of the 
skin, eyes, and respiratory tract, as well 
as central nervous system depression, in 
both humans and animals. The 
subcutaneous LDm in rats is 12 g/kg; 
acutely poisoned mice exhibited 
somnolence and dyspnea before death 
(RTECS 1989). Applied to the skin of 
rabbits for 24 hours, butyl lactate caused 
moderate irritation (RTECS 1989). 

Workers exposed for unspecified but 
prolonged periods to n-butyl lactate at a 
concentration of approximately 7 ppm, 
with brief peak excursions to 11 ppm, 
experienced headache, irritation of the 
pharyngeal and larjmgeal mucosa, and 
coughing; some workers reported 
experiencing nausea, vomiting, and 
sleepiness at this concentration 
(Zuidema and Pel 1969, as cited in 
ACGIH 1986). Headache, coughing, and 
irritation of the pharynx were 
sometimes associated with exposure to 
n-butyl lactate concentrations of 4 ppm; 
however, no adverse effects were 
reported by workers when the 
concentration was reduced to 1.4 ppm 
(Zuidema and Pel 1969). Studies 
employing improved sampling and 
analytic methods have subsequently 
reported that, although the odor of n- 
butyl lactate is discernible at the 7-ppm 
level, this concentration does not 
produce objectionable or injurious 
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effects (Turner 1972/a8 cited in ACGIH 
1906). 

Based on this evidence, OSHA is 
proposing a 5-ppm S-hour TWA limit to 
protect workers in construction, 
maritime, and agriculture from the 
significant risks of irritation, headache, 
and nausea caused by exposure to 
higher concentrations of n-butyl lactate. 
The Agency considers these effects 
material impairments of health within 
the meaning of the Act This is the limit 
recently established for this substance 
in general industry, and OSHA 
preliminarily condudes that this limit is 
necessary to substantially reduce a 
significant risk of material health 
impairment among workers in these 
sectors. 

n-BUTYL MERCAPTAN 

CAS: 109-79-5; Chemical Formula: 

CHaCHaCHjCHiSH 
H.S. No. 1054 

OSHA’s current limit for n-butyl 
mercaptan in general industry, 
construction, and maritime is 0.5 ppm as 
an 6>hour TWA. There is no PEL for this 
substance in agriculhu*e. The NIOSH 
REL for n-butyl mercaptan is 0.5 ppm as 
a IS-minute ceiling, and the ACGIH 
TLV^-TWA for this substance is 0.5 
ppm (1.0 mg/m*). OSHA is retaining the 
0.5 ppm PEL in the construction and 
maiitime industries and is proposing this 
limit for agriculture; this is the limit 
recently established in general industry. 
This action will make the PEL for n- 
butyl mercaptan consistent across all 
OSHA-regulated sectors. 

n-Butyl mercaptan is a colorless, 
flammable liquid that has a strong, 
obnoxious, garlic-like odor (ACGIH 
1906, p. 03). It is used as a solvent, a 
chemical intermediate, and an odorant 
for natural gas (ACGIH 1906. p. 03; 
Hawley’s 1907, p. 170). 

n-Butyl mercaptan causes irritation 
and, at high concentrations, central 
nervous system depression. The LDw in 
rats is 4020 ppm for 4 hours, and the oral 
LDm in rats is 1500 mg/kg (RTECS 1990). 
Acutely poisoned animals showed signs 
of mucous membrane irritation, 
dyspnea, incoordination, staggering gait, 
weakness, partial muscle paralysis, light 
to severe cyanosis, and mild to heavy 
narcosis (Fairchild 1950). Application of 
a drop of butyl mercaptan to rabbit eyes 
caused momentary minor irritation and 
closure of the lids (Grant 1974, p. 200). 
Guinea pigs showed no dermal injury 
when 0.2 ml of a 2(>-p>ercent solution of 
butyl mercaptan was applied to clipped 
skin for 10 days (NIOSH 1970 Criteria 
Document). Animals that survived near- 
lethal doses of n-butyl mercaptan by 
in traperitones 1 injection or oral 
administration frequently showed liver 


and kidney damage when autopsied 20 
days after exposure (Fairchild 1958, in 
Clayton and Clayton 1901, p. 2075). 

Gobbato and Terribile (1960/Ex. 1- 
178) have reported that symptoms of 
CNS toxicity occurred in humans 
exposed for 1 hour to concentrations of 
n-butyl mercaptan believed to lie in the 
range of 50 to 500 ppm. Three of these 
workers became confused, and one went 
into a 20-minute coma (NIOSH 1978 
Criteria Document on Thiols). Gobbato 
and Terribile also reported that mucosal 
irritation occurred in human volunteers 
exposed to a 4-ppm concentration of 
ethyl mercaptan, a closely related 
substance, and that irritation did not 
occur at exposures to 0.4 ppm. 

Based on this evidence, OSHA is 
proposing a PEL of 0.5 ppm as an 8-hour 
TWA for n-butyl mercaptan in the 
construction, maritime, and agriculture 
industries; this is the limit recently 
established in general industry. The 
Agency believes that this PEL is 
necessary to substantially reduce the 
significant risks of irritation and CNS 
toxicity, which constitute material 
health impairments and are associated 
with exposure to this substance. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
BUTYLAMINE 

CAS: 109-73-9; Chemical Formula: 

CH3(CH2)aCHaNHi 
H.S. No. 2025 

In general industry, maritime, and 
construction. OSHA’s current 
permissible exposure limit for 
butylamine is 5 ppm as a ceifing limit, 
with a skin notation. There is no limit in 
agriculture. The ACGIH has a TLV* of 5 
ppm as a ceiling limit with a skin 
notation; NIOSH has no REL OSHA is 
proposing a PEL for butylamine in 
agriculture of 5 ppm as a ceiling limit, 
with a skin notation. This is the limit 
recently established for this substance 
in general industry. 

Butylamine is used mainly as an 
intermediate in the synthesis of 
insecticides, emulsif^ng agents, tanning 
agents, pharmaceuticals, dyestuffs, 
corrosion inhibitors, petroleum 
specialties, and rubber chemicals 
(ACGIH 1906, p. 79; AJHA 1978). It is a 
volatile, colorless liquid with an odor 
similar to that of ammonia (ACGIH 
1906, p. 79). 

Butylamine is irritating to the eyes, 
skin, mucous membranes, and 
respiratory tract in both humans and 
animals. The oral LDm for rats is 500 
mg/kg, and the dermal LDm for guinea 
pigs is 0,5 ml/kg (RTECS 1990). In 
addition to irritation of the respiratory 
tract inhalation of the vapors can also 


cause pulmonary edema, central 
nervous system stimulation, depression, 
convulsions, and narcosis (Proctor, 
Hughes, and Fischman 198k p. 108: 
AIHA 1970). Severe primary irritation 
and second-degree bums with 
vesiculation occur when the liquid 
contacts human skin. Irritation of the 
eyes, nose, and throat and. occasionally, 
headaches and facial skin flushing were 
experienced by workers exposed to 
butylamine at concentrations of 5 to 10 
ppm on a daily basis. Exposure to 
concentrations above this (in the range 
of 10 to 25 ppm) were reported to be 
intolerable after a few minutes by some 
people, while exposures below 5 ppm 
resulted in no symptoms (Proctor, 
Hughes, and Fischman 1908, p. 108). The 
liquid tested on the eyes of experimental 
animals was severely damaging (extent 
of damage equivalent to the damage 
caused by ammonium hydroxide) (Grant 
1986, p. 184: ACGIH 1986, p. 79). 
Exposure of rats to concentrations of 
butylamine ranging from 3000 to 5000 
ppm for an unspecified time resulted in 
an immediate irritant response, with 
labored breathing and pulmonary 
edema: death occurred within minutes 
or hours after exposure (Proctor, 

Hughes, and Fischman 1988. p. 100). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in a^culture are at significant 
risk of experiencing eye, skin, mucous 
membrane, and respiratory tract 
irritation, pulmonary edema, and central 
nervous system damage. OSHA 
considers these effects material 
Impairments of health within the 
meaning of the Act. 'The Agency 
believes that establishing a ceiling limit 
of 5 ppm and a skin notation will 
substantially reduce these risks. 

CAMPHOR (SYNTHETIC) 

CAS: 76-22-2; Chemical Formula: 

CioHi«0 

H.S. No. 1063 

OSHA’s current limit for synthetic 
camphor in general industry, 
construction, and maritime is 2 mg/m* 
(0.3 ppm). There is no PEL in agriculture. 
The ACGIH TLV®8 for camphor are a 2 
ppm (12 mg/m*) TWA with a 3 ppm (18 
mg/m*) STI^ NIOSH has no REL but 
concurs (Ex. 8-47) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 2 mg/m* for s^lhetic 
camphor in agriculture. This is the limit 
recently established for this substance 
in general industry. 

Synthetic camphor is a colorless or 
white crystalline substance with an 
aromatic odor. This substance is used as 
a plasticizer in explosives and lacquers. 
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an ingredient in insecticides, tooth 
powder, medicines, flavorings, and 
embalming fluids, and as a chemical 
intermediate (ACGIH 1986. p. 94). 

In humans and animals, camphor is an 
irritant of the eyes, nose, and respiratory 
system. The LDm in mice is 1310 mg/kg. 
and the lowest lethal concentration in 
the same species is 400 mg/m* for 3 
hours (RTECS1991). Synthetic camphor 
is known to cause severe injuries in 
animals exposed for prolonged periods 
by inhalation to a level of 6 mg/m* 
Exposure may cause convulsions, 
congestion, changes in the 
gastrointestinal tract, and damage to the 
kidneys and brain (Flury and Zemik 
1931b/Ex. 1-996). Animal bioassays 
showed that camphor was not 
carcinogenic in rats injected 
subcutaneously; however, when the 
cancer promoter, croton oil, was 
concurrently applied to the skin of mice. 
2 of 110 treated mice developed 
carcinomas (Graffi, Vlamynck, Hoffman, 
and Schultz 1953/Ex. 1-903). 

In humans, there are reports of 
industrial exposure to camphor that 
resulted in coma, dyspnea, and 
headache; one fatality from inhalation of 
the vapor has been noted (Flury and 
Zemik 1931b/Ex. 1-996). A report by 
Gronka, Dobkoski, Tomchick. and 
Rakow (1969/Ex. 1-1043) evaluated 
airborne exposures and the health status 
of six employees in a synthetic- 
camphor-processing plant and reported 
that exposure for up to 10 months did 
not produce eye or nasal irritation if 
concentrations of camphor were 
maintained at or below 2 ppm. The 
health status of the six employees was 
determined before the plant installed 
local ventilation and improved handling 
procedures; at that time, camphpr 
concentrations ranged from 24 to 43 mg/ 
m*. Four of the six employees examined 
showed Inflammation of the nose and 
throat, and one reported having 
occasional numbness in the fingers. 

After process improvements were 
installed, only two of the employees 
w^ere still working in the camphor¬ 
processing area; the remaining four had 
been away from direct contact with 
camphor. 

Based on this evidence, OSHA 
preliminarily concludes that the 
proposed 2 mg/ra* limit is necessary to 
protect workers in agriculture from the 
significant risk of headache, difficult 
breathing, and, if exposure is severe, 
coma and death. OSHA believes the 
proposed PEL wdll substantially reduce 
these risks. This is the limit recently 
established for this substance in general 
industry. 

CAPROLACTAM (DUST) 


CAS: 105-60-2; Chemical Formula: 

CsHiiNO 

H.S. No. 1064 

OSHA has no permissible exposure 
limit for caprolactam dust in the 
agriculUiral construction, or maritime 
industries. In the recent air 
contaminants rulemaking, OSHA 
established a 1-mg/m* 8-hour TWA and 
a 3-mg/m* STEL for this substance in 
general industry. The ACGIH TLV*- 
TWA for caprolactam dust is 1 mg/m* 
as an 8-hour TWA. NIOSH has no REL 
for this substance but concurs with the 
limits being proposed (Ex. 8-^7). OSHA 
is proposing a 1 mg/m* 8-hour TWA and 
a 3-mg/m* STEL for caprolactam dust in 
the agricultural, construction, and 
maritime industries; this action will 
make the PEL for caprolactam dust 
consistent across all OSHA-regulated 
sectors. 

Caprolactam is a white crystalline 
solid with an unpleasant odor (ACGfl-I 
1986. p. 95(89)). It is used in the 
production of Nylon 6 fibers and resins, 
carpets, clothing, tires, wire insulation, 
brush bristles, floor polishes, concrete 
patching cement, and dyes (lARC 1988, 
p. 250). 

In addition to sensory irritation, 
caprolactam causes central nervous 
system, respiratory, and cardiovascular 
effects in experimental animals and 
humans. The oral LDso in rats is 1210 
mg/kg; acutely poisoned animals 
convulsed and showed signs of eye 
irritation before death (RTECS 1990). In 
animals, exposure to caprolactam by 
any route causes convulsions, tremors, 
mydriasis, opisthotonus (Elison, Lien, 
Zinger, et al. 1971/Ex. 1-1050; Lien. Lien, 
and Tong 1971/Ex. 1-1089), and 
salivation (Goldblatt, Farquharson. 
Bennett, and Askew 1954/Ex. 1-1044). 
Convulsions occurred In rats, rabbits, 
and cats given intraperitoneal or 
intravenous injections of caprolactam at 
doses greater Aan 100 mg/kg (Goldblatt. 
Farquharson, Bennett, and Askew 1954/ 
Ex. 1-1044; Hohensee 1951). 
Cardiovascular and respiratory effects 
have been reported in rabbits and cats 
exposed to caprolactam; signs of 
poisoning included an initial increase, 
followed by a decrease, in blood 
pressure and an increase in respiratory 
rate (Goldblatt, Farquharson. Bennett, 
and Askew 1954/Ex. 1-1044). Weight 
loss and initial growth depression 
occurred in caprolactam-treated rats 
and mice (Morrison, Ross, and Ruth 
1980/Ex, 1-1062). In a 90-day feeding 
study in dogs, Burdock, Kolwick. 
Alsakor, and Marshall (1984. as cited in 
ACGIH 1986/Ex. 1-3, p. 95) reported that 
animals given dietary doses of 0.1, 0.5, 
or 1.0 percent caprolactam showed 


weight losses at both the 0.5-percen( and 
1.0-percent levels. A 2-year 
carcinogenicity bioassay of caprolactam 
in rats and mice was negative (NCI/NTP 
1982). The results of studies of 
caprolactam's teratogenicity In rats and 
rabbits indicate that it is not teratogenic 
even at doses as high as 1000 mg/kg/ 
day (Gad. Powers. Robinson et al. 1984). 
Recent work on the genetic toxicity of 
caprolactam shows that this substance 
is not genotoxic In most short-term tests 
(Brady. Stack, and Waters 1989 
(Toxline)). A three-generation study in 
rats involving dietary administration of 
caprolactam revealed no caprolactam- 
related effects on the reproductive 
performance of rats of either sex or on 
pup survival (Serota, Hoberman, 
Friedman, and Grad 1988, in Toxline). 

In humans, caprolactam has been 
shown to be a convulsant. a dermal and 
respiratory irritant, and a dermal 
sensitizer. Studies of industrial 
exposures to caprolactam dust in 
Germany report severe irritation when 
workers inhale caprolactam as dust; 
these workers experienced a bitter taste, 
nervousness, nose bleeds, upper 
respiratory tract irritation, and dry and 
splitting skin on the lips and nose 
(Hohensee 1951). Direct contact with the 
solid form of caprolactam produces 
primary skin irritation (Ferguson 1972: 
Brief 1972). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that, in the absence of a limit for 
caprolactam dust in the agricultural, 
construction, and maritime industries, 
workers are at significant risk of 
experiencing respiratory irritation and 
adverse nervous system effects. 
Accordingly, OSHA is proposing a PEL 
of 1 mg/m* (8-hour TWA) and a STEL of 
3 mg/m* for caprolactam dust in the 
agricultural, construction, and maritime 
industries. These are the limits recently 
established for caprolactam dust in 
general industry, OSHA preliminarily 
concludes that these limits are 
necessary to substantially reduce a 
significant risk of material impairment 
of health in exposed workers. 

CAPROLACTAM (VAPOR) 

CAS: 105-60-2; Chemical Formula: 

CoHiiNO 
H.S. No. 1065 

OSHA currently has no permissible 
exposure limit for caprolactam vapor in 
the agriculture, construction, or maritime 
industries. In the prior air contaminants 
rulemaking, OSHA established an 8- 
hour TWA of 5 ppm (20 mg/m*) for 
caprolactam vapor, supplemented by a 
STEL of 10 ppm (40 mg/m*), for 
workplaces in general industry. The 
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ACGIH TLV*-TWA for this substance is 
5 ppm. with a STEL of 10 ppm. There is 
no NIOSH REL for caprolactam vapor. 
OSHA is proposing these limits for the 
agricultur^. construction, and maritime 
industries: this action will make the PEL 
for caprolactam vapor consistent across 
all OSHA-regulated sectors. 

Caprolactam is a white crystalline 
solid with a low vapor pressure at room 
temperature; thus, high vapor 
concentrations are likely to occur only 
at elevated temperatures (ACGIH 1986, 
p. 95(89)). Caprolactam is used to make 
nylon, carpets, resins, clothing, tires, 
wire brushes, floor polishers, and many 
other products. 

In addition to sensory irritation, 
caprolactam vapor can cause neurologic 
and respiratory effects in experimental 
animals and humans. The oral LDm in 
rats is 1210 mg/kg. and the LCm in the 
same species is 300 mg/m^ for 2 hours 
(RTECS1990). Acutely poisoned animals 
convulsed and showed signs of eye 
irritation before death (RTECS 1990). A 
1984 symposium on caprolactam 
reported that this substance causes 
convulsions, tremors, mydriasis, and 
salivation in experimental animals. 
Cardiovascular and respiratory effects 
were also seen in rabbits and cats; in 
addition, these animals showed an 
initial increase, followed by a decrease, 
in blood pressure and an increase in 
respiratory rate (ACGIH 1986, p. 95(89)). 
Injected at doses greater than 100 mg/ 
kg, caprolactam caused convulsions in 
rats, rabbits, and cats (Goldblatt 1954). 

The health effects of exposure to 
caprolactam vapor in humans are 
identical to those described for 
caprolactam dust, except that contact 
with the vapor is reported to be even 
more irritating (Hohensee 1951, as cited 
in ACGIH 1986/Ex. 1-3, p. 95). Workers 
exposed to the vapor at a concentration 
of approximately 12 ppm complained of 
a bitter taste in the mouth, nervousness, 
nose bleeds, upper respiratory tract 
congestion, and dry and splitting skin; 
other workers reported experiencing 
heartburn, flatulence, and a heavy 
feeling in the stomach (Hohensee 1951, 
as cited in ACGIH 1986/Ex. 1-3, p. 95). 

In another report of industrial exposure 
to the vapor. Ferguson and Wheeler 
(1973/Ex. 1-1108) reported that workers 
routinely exposed for 18 years to 
unspecified levels and occasionally to 
concentrations as high as 100 ppm 
reported severe discomfort from burning 
nose, throat, and eyes. This irritant 
response was dose-related, with no 
workers reporting effects at 
concentrations of 7 ppm or below, some 
experiencii^ transient upper respiratory 
tract irritation at levels above that, and 


others reporting eye irritation at 
concentrations of 25 ppm and above 
(Ferguson and Wheeler 1973/Ex. 1- 
1108). Ferguson (1972, as cited in ACGIH 
1986/Ex. 1-3, p. 96.1) noted that a group 
of 143 workers, some of whom were 
exposed for as long as 17 years to vapor 
concentrations of 5 to 10 ppm, showed 
no evidence of adverse effects. At higher 
vapor exposures (13 to 130 ppm), all 
subjects experienced eye irritation 
(Ferguson 1972, as cited in ACGIH 1986/ 
Ex. 1-3, p. 96.1). Human volunteers 
exposed at low relative humidities to 
concentrations of the vapor in the range 
of 10 to 100 ppm showed a dose-related 
response, but at higher relative 
humidities, no irritation was observed 
below a concentration of 14 ppm 
(Ferguson and Wheeler 1973/Ex. 1- 
1108). 

Based on this evidence in humans and 
animals, OSHA is proposing the limits 
recently established in general 
industry—5 ppm as an 8-hour TWA and 
10 ppm as a 15-minute STEL—for 
workplaces in the construction, 
maritime, and agriculture industries. 
OSHA believes that these PELs are 
necessary to substantially reduce the 
significant risk of eye, upper respiratory 
tract, and skin irritation associated wi^ 
exposure to this substance. OSHA 
considers these exposure-related effects 
to be material impairments of health. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

CESIUM HYDROXIDE 

CAS: 21351-79-1; Chemical Formula: 

CsOH 

H.S. No. 1077 

OSHA currently has no limit for 
cesium hydroxide in the agriculture, 
construction, or maritime industries. The 
ACGIH has a 2 mg/m^ 8-hour TWA for 
cesium hydroxide. NIOSH has no REL 
for this substance but concurs with the 
proposed limit (Ex. 8-47). The Agency is 
proposing a 2 mg/m* 8-hour TWA PEL 
for cesium hydroxide in the 
construction, maritime, and agricultural 
industries; this is the limit recently 
established for this substance in general 
industry. 

Cesium hydroxide is a colorless or 
yellowish fused crystalline mass; it is 
the strongest base known and is highly 
soluble in both water and alcohol 
(ACGIH 1986, p. 113). It is used as an 
electrolyte in alkaline storage batteries 
at subzero temperatures and as a 
catalyst in the polymerization of cyclic 
siloxanes (Hawley’s 1987, p. 245; ACGIH 
1986, p. 113) 

In addition to causing sensory 
irritation, cesium hydroxide is corrosive 


to the. eyes of humans and experimental 
animals. The oral LDso in rats is 570 mg/ 
kg (RTECS 1991). Acutely poisoned 
animals exhibited somnolence, nuiscle 
contractions or spasticity, and changes 
in respiration before death (RTECS 
1991). Rabbits experienced severe eye 
irritation when 5 mg of a 5M solution of 
cesium hydroxide was instilled into 
their eyes and then rinsed out (RTECS 
1991). In contact with the skin of rabbits, 
cesium hydroxide caused mild irritation 
(RTECS 1991). Studies indicate that 
cesium hydroxide has an acute oral 
toxicity of about one-third that of 
potassium hydroxide (Karpov 1971/Ex. 
1-1115). 

Inhalation of particles of cesium 
hydroxide or of mist containing cesium 
hydroxide is irritating to the eyes. nose, 
and upper respiratory tract in humans 
(Genium MSDS 1987, No. 201). If not 
removed promptly from the skin, this 
substance causes chemical bums 
(Genium MSDS 1987, No. 201). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 2 mg/ 
m* for cesium hydroxide in the 
construction, maritime, and agriculture 
industries; this is the limit recently 
established for this substance in general 
Industry. The Agency preliminarily 
concludes that this PEL is necessary to 
protect workers from the significant risk 
of irritation and corrosive bums 
associated with exposure to this 
substance. OSHA considers these 
adverse health effects to be material 
Impairments of health within the 
meaning of the Act and believes that the 
proposed PEL will reduce these risks 
substantially. 

CHLORINE 

CAS: 7782-60-5; Chemical Formula: CL 
H.S. No. 1079 

The current OSHA limit for chlorine in 
the construction and maritime industries 
is 1 ppm as a ceiling. There is no PEL for 
chlorine in agriculture. The 1987-1988 
ACGIH TLV^-TWA for chlorine was 1 
ppm (3 mg/m*), with a 3 ppm (9 mg/m*) 
STEL. The NIOSH REL for chlorine is 0.5 
ppm as a 15-minute ceiling; however. 
NIOSH concurs with the limits being 
prpposed, which are the same PELs as 
those recently established for chlorine in 
general industry. OSHA is proposing a 
PEL of 0.5 ppm as an 8-hour TWA and a 
15-minute STEL of 1 ppm for chlorine in 
the agricultmal, construction, and 
maritime industries. This action will 
make OSHA's limit for chlorine 
consistent across all industry sectors. 

Chlorine is a greenish-yellow, 
noncombustible gas at normal 
temperatures; it has a suffocating odor. 
At — 35*C, chlorine condenses to an 
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amber Liquid (ACGIH 1986, p. 117.1(87)). 
Chlorine has a wide range of uses; it is 
an oxidizing and chlorinating agent, an 
ingredient in many chlorinated organic 
compounds, and is used to purify water 
and to shrink-proof wool. Chlorine also 
is used in Dame retardant compounds, in 
lithium and zinc batteries, and in the 
processing of meat, fish, vegetables, and 
fruit (ACGIH 1986, p. 117.1(87)). 

Chlorine is a severe Irritant of the 
eyes, nose, lungs, and skin in humans 
and animals. libe LCm in rats is 293 ppm 
for 1 hour (RTECS1991). Animals 
exposed to sublethal doses of chlorine 
for 15 to 193 days showed emphysema, 
bronchiolitis, and pneumonia at autopsy 
(Clayton and Clayton 1982, p. 2958). 

The acute effects of chlorine exposure 
in humans have been well documented 
since World War I, when chlorine gas 
was used as a chemical warfare agent. 
Other severe exposures have resulted 
from the accidental rupture of chlorine 
tanks. These exposures have caused 
death, lung congestion, and pulmonary 
edema, pneumonia, pleurisy, and 
bronchitis. The lowest lethal 
concentration reported is 430 ppm for 30 
minutes (Clayton and Clayton 1982, p. 
2957); exposure to 15 ppm causes throat 
irritation, exposures to 50 ppm are 
dangerous, and exposures to 1000 ppm 
can be fatal, even if exposure is brief 
(Sax and Lewis 1989, p. 768). A study of 
332 workers exposed to chlorine for an 
average of 10.9 years was published in 
1970. All but six workers had exposures 
below 1 ppm; 21 had TWAs above 0.52 
ppm. No evidence of permanent lung 
damage was found, but 9.4 percent of 
these workers had abnormal EKGs 
compared to 8.2 percent in the control 
group. The incidence of fatigue was 
greater among those exposed to chlorine 
above 0.5 ppm (ACGIH 1988. p. 
117.1(873]). In 1981, a study was 
published involving 29 subjects exposed 
to up to 2.0 hours for 4- and 8-hour 
periods. Exposures of 1.0 ppm for 8 
hours produced statistically significant 
changes in pulmonary function that 
were not observed at the 0.5 ppm 
exposure concentration. Six of 14 
subjects exposed to 1.0 ppm for 8 hours 
showed increased mucus secretions 
from the nose and in the hypopharynx. 
Responses ranging from sensations of 
itching or burning of the nose and eyes 
to general discomfort were not severe 
but were perceptible, especially at 1.0 
ppm exposure level. A 1983 study of 
pulmonary function in workers exposed 
to low concentrations of chlorine dso 
found transient decreases in pulmonary 
function at the 1.0 ppm exposure level, 
but not at the 0.5 ppm level (ACGIH 
1986. p. 117.1[87]-1172[871}. 


Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers in construction, maritime, 
and agriculture are at significant risk of 
experiencing the severe irritation 
associated even with brief exposure to 
this substance. OSHA considers these 
effects material impairments of health 
and believes that the proposed PELs of 
0.5 (6-hour TWA) and 1 ppm (STEL) are 
necessary to substantially reduce tliis 
significant risk. In addition, 
promulgation of these limits will make 
OSHA's PELS for this substance 
consistent across all regulated sectors. 
CHLORINE TRIFLUORIDE 
CAS; 7790-91—2 

H.S. No. 2030; Chemical Formula: ClFt 

OSHA has no limit for chlorine 
trifluoride in agriculture; however, the 
Agency's current PEL for this substance 
in general industry, construction, and 
maritime is 0.1 ppm as a ceiling limit 
The 1987-1988 ACGIH TLV^ for chlorine 
trifluoride is 0.1 ppm as a ceiling limit: 
there is no NIOSH REL for this 
substance. OSHA is proposing a PEL of 
0.1 ppm as a ceiling for chlorine 
trifluoride in agric^ture. This is the limit 
recently established for this substance 
in general industry. 

Chlorine trifluoride is a gas that is 
nearly colorless and has a sweet but 
irritating odor. This substance is easily 
pressurized to a pale green liquid; when 
frozen, it forms a white solid (ACGIH 
1986. p. 119; Braker and Mossman 1960. 
p. 164). Chlorine trifluoride is used as an 
incendiary, as a fluorimetry agent as a 
pyrolysis inhibitor for fluorocarbon 
polymers, as an ignitor and propellant 
for rockets, in cutting oil well tubes, and 
in the reprocessing of nuclear reactor 
fuels (Hawley’s 1987, p. 280; Proctor, 
Hughes, and Fischman 1988, p. 131). 

In animals, gaseous chlorine 
trifluoride causes lung damage and 
severe irritation of the eyes, skin, and 
respiratory tract; only limited data are 
available on human exposure to this 
substance (Proctor, Hu^es. and 
Fischman 1988, p. 131; RTECS 1990). The 
LCtoS in monkeys, mice, and rats are, 
respectively: 230 ppm for 1 hour, 178 
ppm for 1 hour, and 400 ppm for 30 
minutes. In humans, the estimated LC^ 
is 50 ppm; no duration is specified 
(RTECS 1990). In one inhalation study, 
all rats exposed to 800 ppm for 15 
minutes died, but most rats survived 
exposure to this concentration when the 
duration was reduced to 13 minutes. 
Acutely poisoned animals showed 
severe inflammation of the mucous 
membranes, lacrimation, ulceration of 
the cornea, and bums of the skin in 
exposed areas (Proctor, Hughes, and 
Fischman 1988, p. 131; ACGIH 1986, p. 


119). Two dogs and 20 rats exposed to 
chlorine trifluoride at a concentration of 
approximately 1.17 ppm for 6 hours a 
day. 5 days/week for 6 months 
experienced severe pulmonary irritation, 
and some of the animals died (ACGIH 
1986, p. 119). Although information on 
human exposure to chlorine trifluoride is 
lacking, it is believed that exposure 
would result in severe irritation or bums 
of the eyes and skin and that inhalation 
would cause pulmonary edema (Proctor. 
Hughes, and Fischman 1988, p. 131). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of an exposure limit, 
agricultural workers are at significant 
risk of experiencing irritation and bums 
of the eyes and skin, as well as 
pulmonary edema, if they are exposed to 
chlorine trifluoride even for a very brief 
time. The Agency believes that the 
proposed PEL of 0.1 ppm as a ceiling 
limit is necessary to r^uce these 
significant risks among agricultural 
workers. In addition, promulgation of 
this limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

CHLOROACETALDEHYDE 
CAS: 107-20-0; Chemical Formula: 

ClCHjCHO 
H.S. No. 2031 

OSHA has no limit for 
chloroacetaldehyde in agriculture; 
however, the Agency's current PEL for 
this substance in general industry, 
constructloa and maritime is 1 ppm as a 
ceiling limit The 1987-1988 ACGIH 
TLV^ for chloroacetaldehyde is 1 ppm 
as a ceiling limit; NIOSH has no for 
this substance. OSHA is proposing to 
establish a ceiling limit of 1 ppm for 
chloroacetaldehyde in agriculture. This 
is the limit recently established for this 
substance in general industry. 

Chloroacetaldehyde is used as a 
fungicide, to help facilitate the removal 
of bark from trees, and as a chemical 
intermediate In the manufacture of 2- 
aminothiazole and other compounds 
(Hawley's 1987, p. 280; Proctor, Hughes, 
and Fischman 1988, p. 132). 
Chloroacetaldehyde Is a clear, colorless 
liquid with a very sharp, irritating odor 
(Hawley’s 1987. p. 260). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Chloroacetaldehyde is corrosive and 
severely irritating to the eyes, skin, and 
mucous membranes of both humans and 
animals (Hawley’s 1987. p. 260; ACGIH 
1906, p. 120). The oral LDw in rats is 75 
mg/kg and the dermal LDm In rabbits is 
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224 mg/kg (RTECS1990). A solution of 
30 percent chloroacetaldehyde in water 
produced severe damage when applied 
to the skin and eyes of rabbits (Proctor, 
Hughes, and Fischman 1988, p. 132). An 
inhalation study in rats showed that 
exposure to a 5-ppm concentration of 
chloroacetaldehyde (for an unspecified 
time) caused eye and nasal irritation 
(ACGIH 1986, p. 120). 

In humans, repeated or prolonged 
exposures to concentrations that cause 
even slight irritation may result in injury 
(ACGIH 1986, p. 120). If a strong solution 
of chloroacetaldehyde contacts the eye, 
it is likely to cause permanent tissue 
damage and visual impairment (Proctor, 
Hughes, and Fischman 1988, p. 132; 
ACGIH 1988, p. 120). Severe bums may 
result from a single brief contact of the 
skin with a 40-percent aqueous solution 
of chloroacetaldehyde (ACGIH 1986, p. 
120). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to chloroacetaldehyde 
at the levels permitted by the absence of 
a limit are at significant risk of 
experiencing irritation of the eyes, skin, 
and mucous membranes. The Agency 
believes that establishing a PEL of 1 
ppm as a ceiling limit is necessary to 
protect workers in agriculture from these 
significant risks, which represent 
material impairments of health within 
the meaning of the Act. This is the limit 
recently established for this substance 
in general industry. 
alpha-CHLOROACETOPHENONE 
CAS: 523-27-4; Chemical Formula: 

CcHftCOCHaCl 
H.S. No. 2032 

OSHA’s PEL for alpha- 
chloroacetophenone in general industry, 
construction, and maritime is 0.05 ppm 
as an 8-hour time-weighted average 
(TWA); there is no PEL in agriculture. 
The 1987-1988 ACGIH TLV®-TWA for 
alpha-chloroacetophenone is 0.05 ppm 
as an 8-hour TWA; there is no NIOSH 
REL for this substance. OSHA is 
proposing an 8-hour TWA PEL of 0.05 
ppm for alpha-chloroacetophenone in 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

alpha-Chloroacetophenone is a 
crystalline substance that is colorless to 
grey in appearance; at very low 
concentrations, it has a floral (apple 
blossom-like) odor (ACGIH 1986, p. 121; 
Gosselin. Smith, and Hodge 1984, p. II- 
96). It is a chemical warfare agent and is 
the main ingredient in the chemical 
mace (used for riot control and personal 
protection). This substance is also used 
as an intermediate in the 
pharmaceutical industry and formerly 


found use as an alcohol denaturant 
(Proctor, Hughes, and Fischman 1988, p. 
132; HSDB 195; Hawley’s 1987, p. 261). 

alpha-Chloroacetophenone is a severe 
irritant and lacrimator in both animals 
and humans; exposure to high 
concentrations also can cause 
pulmonary edema (ACGIH 1988, p. 121). 
The oral LD^ in rats is 50 mg/kg; the 
lowest lethal concentration reported in 
the same species is 417 mg/m* 
(approximately 70 ppm) for 15 minutes 
(RlisCS 1990). Rabbits exposed 
dermally to a 12-percent solution of 
alpha-chloroacetophenone exhibited 
moderate skin irritation (RTECS 1990). 
When applied either topically or 
intradermally, alpha- 
chloroacetophenone caused contact 
sensitization in guinea pigs (HSDB 1985). 
Instilled into rabbit eyes, this substance 
produced mild to severe irritation, 
depending on the amount dropped into 
the eye (RTECS 1990). The eyes of 
laboratory animals exposed to high (not 
further specified) concentrations of 
alpha-chloroacetophenone vapor 
showed permanent opacification, 
ulceration with vascularization, and 
perforations (Gosselin, Smith, and 
Hodge 1984, p. 11-97). 

Humans acutely exposed to alpha- 
chloroacetophenone (200 to 340 mg/m*. 
or approximately 32 to 54 ppm] for 30 
seconds experienced a burning 
sensation in the eyes, tearing, blurred 
vision, nasal irritation, runny nose, and 
a burning sensation in the throat 
(Proctor, Hughes, and Fischman 1988, p. 
132). Contact with the eye can result in 
permanent partial opacity, reversible 
corneal haziness, and ocular pain 
(ACGIH 1986, p. 121; Gosselin, Smith, 
and Hodge 1984, p. 11-96). Contact of this 
substance with the skin may result in 
burning and irritation (especially if the 
skin is moist], allergic contact 
dermatitis, and skin sensitization 
(ACGIH 1988, p. 121; Proctor, Hughes, 
and Fischman 1988, p. 132). I^lmonary 
edema caused the death of one 
individual exposed by inhalation to a 
high concentration (not further 
specified) of alpha-chloroacetophenone 
(Proctor, Hughes and Fischman 1988, p. 
132). The use of alpha- 
chloroacetophenone as a riot-control 
agent has caused several deaths: the 
estimated lethal concentration in 
humans is 850 mg/m* (approximately 
134 ppm) for 10 minutes (ACGIH 1986, p. 
121; Gosselin. Smith, and Hodge 1984, p. 
U-96). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to alpha- 
chloroacetophenone at the levels 
permitted by the absence of an exposure 
limit are at significant risk of 


experiencing eye. skin, and respiratory 
tract irritation, dermatitis, and contact 
sensitization. Workers exposed to high 
concentrations may also be at risk of 
experiencing pulmonary edema. The 
Agency believes that establishing a PEL 
of 0.05 ppm as an 8-hour TWA will 
protect workers in agriculture from these 
significant occupational risks which 
constitute material health impairments 
within the meaning of the Act. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

CHLOROACETYL CHLORIDE 
CAS: 79-04-9; Chemical Formula: 

CICH 2 COCI 
H.S. No. 1083 

There is no PEL for chloroacetyl 
chloride in the agriculture, construction, 
or maritime industries. The 1987-1988 
ACGIH TLV*-TWA for this substance 
was 0.05 ppm (0.23 mg/m*). There is no 
NIOSH REL for chloroacetyl chloride; 
however. NIOSH concurs with the limit 
being proposed. OSHA is proposing an 
8-hour TWA PEL of 0.5 ppm for 
chloroacetyl chloride in the agricultural, 
construction, and maritime industries; 
this is the limit recently established by 
OSHA for this substance in general 
industry. 

Chloroacetyl chloride is a colorless 
liquid with a pungent odor (ACGIH 1988, 
p. 123(89)). It is used in the production of 
chloroacetophenone and tear gas 
(ACGIH 1986, p. 123(89); Hawley’s 1987. 

p. 261). 

In addition to sensory irritation, 
chloroacetyl chloride may cause bums 
of the eyes and skin. The LDso in rats is 
120 mg/kg, and the LCso in the same 
species is 1000 ppm for 4 hours (RTECS 
1989). The dermal LDso in rabbits ranges 
from 316 to 501 mg/kg (Torkelson 1956). 
The minimum concentration of 
chloroacetyl chloride lethal to mice 
exposed for 2 hours is 2500 ppm. Before 
death, acutely poisoned animals became 
agitated and showed signs of severe eye 
and respiratory tract irritation (Herzog 
1959). Inhalation of 4 ppm for 5 to 10 
minutes caused respiratory problems in 
rats; however, no effect was observed in 
these animals when they inhaled 2.5 
ppm for a period of 7 hours (Dow 
Chemical Company 1977a, as cited in 
ACGIH 1986/Ex. 1-3, p. 122). Thirty-day 
inhalation studies with rats, mice, and 
hamsters showed that these animals 
developed eye and respiratory irritation 
at 2.5 ppm but showed no effects at a 
0.5-ppm concentration (Dow Chemical 
Company 1977a, as cited in ACGIH 
1986/Ex. 1-3. p, 122). 

The acute effects associated with 
exposure to chloroacetyl chloride in 
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humans include mild to moderate skin 
bums and erythema, eye bums and 
tearing, cough, and dyspnea. Eye and 
respiratory irritation occurred in an 
industrial setting characterized by a 
chloroacetyl chloride concentration of 
0.009 to 0.017 ppm, with excursions as 
high as 0.14 ppm (Dow Chemical 
Company 1977a, as cited in ACGIH 
1986/Ex. 1-3, p. 122). A worker 
accidentally drenched with a mixture 
containing chloroacetyl chloride 
developed extensive first- and second- 
degree bums and pulmonary edema and 
experienced three episodes of cardiac 
arrest, followed by coma and anoxia- 
induced brain damage (Pagnotto 197, as 
cited in ACGIH 1986/Ex. 1-3, p. 122). 
Other ingredients of the mixture 
involved In the accident included 
xylidine, benzene, and sodium 
carbonate. Rescuers of this victim 
experienced hand blisters, chest 
tightness, and nausea for two days. 

Based on this evidence, OSHA 
preliminarily concludes that an 8-hour 
TWA limit of 0.05 ppm for chloroacetyl 
chloride is necessary to protect 
employees in the agriculture, 
construction, and maritime industries 
from the significant risk of eye, skin, and 
respiratory irritation and bums of 
exposed tissue associated with exposure 
to this substance. OSHA determined in 
the recent general industry rulemaking 
that this limit will substantially reduce 
this risk of material health impairment 
and believes that the same PEL is 
necessary to protect workers in 
agriculture, construction, and maritime. 
Accordingly, OSHA is proposing a PEL 
of 0.05 ppm as an 8-hour TWA for 
chloroacetyl chloride in these sectors. 
Promulgation of this PEL will make 
OSHA’s limit for this substance 
consistent across all regulated sectors. 

o-CHLOROBENZYLIDENE 

MALONONTTRILE 
CAS: 2698-41-1: Chemical Formula: 

C1C6H4CH=C(CN), 

H.S. No. 1084 

OSHA's pel for o-chlorobenzylidene 
malononitrile (OCBM) in the 
construction and maritime industries is 
0.05 ppm as an 8-hour TWA. There is no 
PEL for this substance in agricultiire. 

The ACGIH TLV«>-TWA for o- 
chlorobeozylidene malononitrile is 0.05 
ppm as a ceiling, with a skin notation. 
There is no NIOSH REL for this 
substance. OSHA is proposing a ceiling 
limit of 0.05 ppm, with a skin notation, 
for OCBM in the agricultural, 
construction, and maritime industries. 
NIOSH concurred with this limit when 
the Agency recently established it in 
general industry. 


o-Chlorobenzylidene malononitrile is 
a white, crystalline solid with a pepper- 
like odor (ACGIH 1986, p. 124). It is used 
as an incapacitating agent by military 
and law enforcement personnel (ACGIH 
1986, p. 124; Hawley's 1987, p, 283). 

In addition to sensory irritation, this 
substance causes dermatitis and skin 
sensitization in humans. The oral LDm in 
rats is 187 mg/kg, and the lowest lethal 
concentration in the same species is 
1806 mg/m* (225 ppm) for 45 minutes 
(RTECS 1991). In animals. OCBM is 
metabolized by the body into cyanide 
(Frankenberg and Sorbo 1973/Ex. 1- 
480). Death caused by inhalation 
exposure is a result of lung damage, 
with broncho pneumonia and 
asphyxiation. Twenty rats exposed to a 
2700-mg/m* (337 ppm) concentration of 
OCBM for 1 hour died (Proctor, Hughes, 
and Fischman 1988, p. 134). Short-term 
exposures to high levels of OCBM did 
not cause carcinogenic, teratogenic, or 
embryolethal effects in animals 
(McNamara et al. 1973). Applied to 
rabbit eyes. OCBM causes severe 
irritation (RTECS 1991). 

In humans, OCBM has extremely 
irritating properties. It causes intense 
eye and skin irritation, coughing, 
difficulty in breathing, chest tightness, 
rhinorrhea, dizziness, nausea, and 
vomiting. These effects are evident on 
exposure to OCBM concentrations 
between 12 and 20 mg/m* (1.5 to 2.5 
ppm), and they become incapacitating 
within 20 seconds of the onset of such 
exposures; the effects persist for 
approximately 5 to 10 minutes after the 
exposed individual has been moved to 
fresh air (Military Chemistry and 
Chemical Agents 1963, as dted in 
ACGIH 1986/Ex. 1-3, p. 124). Three of 
four human volunteers exposed to a 1.5- 
mg/m* (0.19-ppm) concentration of 
OCBM aerosol for 90 minutes developed 
headaches, and one showed mild eye 
and nose irritation. Headache persisted 
for 24 hours in two subjects. At a 
concentration of 4 to 5 mg/m* (as to 0.6 
ppm), subjects* problem-solving abilities 
were affected and they developed 
conjunctivitis, eye tearing, and skin 
bums (Punte, Owens, and Gutentag 
1963/^. 1-353). Other researchers 
observed no persistent clinical 
abnormalities in seven subjects exposed 
to OCBM at concentrations ranging from 
1 to 13 mg/m* (0.13 to 1.6 ppm) over a 15- 
day period. Twenty-five of 28 workers in 
an OCBM production plant reported 
having had repeated episodes of 
dermatitis of ^e arms and neck, and 
two of these workers had positive patch 
tests when challenged with OCBM 
(Shmunes and Taylor 1973/Ex. 1-370). 

Based on this evidence, OSHA is 
proposing a PEL of 0.05 ppm as a ceiling. 


with a skin notation, for o- 
chlorobenzylidene malononitrile; this is 
the limit recently established for this 
substance in general industry. The 
Agency preliminarily concludes that this 
limit is necessary to substantially 
reduce a significant risk of severe eye 
and upper respiratory tract irritation, 
skin sensitization, and dermatitis among 
workers in construction, maritime, and 
agriculture. OSHA considers these 
exposure-related health effects material 
impairments of health within the 
meaning of the Act. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
CHLOROPICRIN 
CAS: 76-06-2; Chemical Formula: 

CCLNOj 
H.S. No. 2037 

OSHA has no limit for chloropicrin in 
agriculture; however, the Agency's 
current PEL for this substance in 
construction, general industry, and 
maritime is 0.1 ppm as an 8-hour time- 
weighted average (TWA). The 1987-1988 
ACGIH TLV^-TWA is also 0.1 ppm; 
there is no NIOSH REL for this 
substance. The Agency is proposing an 
8-hour TWA of 0.1 ppm for chloropicrin 
in agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all industry sectors. 

Chloropicrin is an oily, colorless to 
faint-yellow liquid with an intense odor 
(HSDB1985). Chloropicrin is used as an 
insecticide, fungicide, herbicide in soil, 
and as a stored grain fumigant to control 
insects and rodents. It is also used as a 
tear gas, in the synthesis of methyl 
violet, and as an additive to increase the 
odor warning properties of other 
chemicals (HSDB 1985; ACGIH 1986, p. 
134; Hawley’s 1987, p. 271). When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodentidde 
Act (FIFRA). 

Chloropicrin is a severe irritant of the 
eyes, mucous membranes, skin, and 
upper respiratory tract (HSDB 1985; 
ACGIH 1986. p. 134; Proctor. Hughes, 
and Fischman 1988, p. 149). The oral 
LDm) in rats is 250 mg/kgi the LQo in 
mice is 1600 mg/kg (approximately 230 
ppm) for 10 minutes (RTECS 1990; 

ACGIH 1986, p. 134). Acutely poisoned 
animals showed congestion, 
hemorrhage, lung edema, and 
inflammation before death (ACGIH 
1986, p. 134). Necrosis of the liver, 
kidneys, and skeletal muscles was seen 
in these animals after chronic exposure 
(ACGIH 1986, p. 134). Exposure to a 9- 
ppm concentration of chloropicrin 
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caused a 50-percent decrease in 
respiratory rate; at autopsy, ulceration 
and necrosis of the respiratory tract 
lining, pulmonary edema, and moderate 
lung damage were seen (Proctor, 

Hughes, and Fischman 1988, p. 149). A 
carcinogenicity bioassay of chloropicrin 
found no significant incidence of tumors 
in rats or mice (HSDB1985). 

In humans, the lethal dose is 
estimated to be 119 ppm for 30 minutes; 
death in these cases is caused by 
pulmonary edema (Proctor, Hughes, and 
Fischman 1988, p. 149). Exposure to 
chloropicrin vapor concentrations 
ranging from 0.30 to 0.37 ppm causes 
painful irritation and tearing of the eyes 
in 3 to 30 seconds, and inhalation of a 
7.5'ppm concentration for 10 minutes or 
of 15 ppm for 1 minute is described by 
exposed individuals as intolerable 
(Clayton and Clayton 1981, p. 4165; 
ACGIH1988, p. 134). Accidental 
ingestion of the liquid causes 
gastroenteritis, severe nausea, vomiting, 
colic, and diarrhea (HSDB 1985). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to chloropicrin at the 
levels permitted by the absence of a 
limit are at significant risk of 
experiencing irritation of the eyes, skin, 
mucous membranes, and lungs. The 
Agency believes that establishing a PEL 
for chloropicrin of 0.1 ppm as an d-hour 
TWA is necessary to substantially 
reduce these risks in agricultural 
workplaces. In addition, promulgation of 
this limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

COPPER (DUSTS AND MISTS) 

CAS: 7440-50-8; Chemical Formula: Cu 
H.S. No. 2041 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for copper dusts and mists is 1 mg/ 
m* as an 8-hour TWA. There is no limit 
in agriculture. The ACGIH has a TLV®- 
TWA for copper dusts and mists of 1 
mg/m* as an 8-hour limit NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposing to establish an 8-hour TWA 
limit of 1 mg/m* for copper dusts and 
mists in agriculture. Promulgation of this 
limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Copper is an odorless, reddish brown, 
ductile metal or powder. Copper is 
widely used as a structural metal In 
electric wiring, switches, heating, 
plumbing, roofing, building constnicyion, 
alloys, coins, insecticides, chemical and 
pharmaceutical machinery, 
electroplated protective coatings and 
undercoats, antifouling paints, and as a 


catalyst (Genium MSDS1990, No. 162; 
ACGIH 1988, p. 148). 

Exposure to copper dust or mist 
causes eye, skin, and respiratory tract 
irritation, as well as liver, kidney, and 
hematological effects. The lowest toxic 
oral dose for copper dust in rats is 1210 
mg/kg (RTECS1990). In mice, the Intra 
peritoneal LDm for the dust is 3.5 mg/kg 
(Clayton and Clayton 1981, p. 1623). 
Signs of acute copper poisoning in 
animals include nausea, vomiting, 
salivation, purgation, tachycardia, 
convulsions, paralysis, and collapse, 
followed by death. Autopsy of acutely 
poisoned animals shows gastroenteritis 
and congestion of the spleen, liver, and 
kidneys (Clarke 1981, p. 45. in HSDB 
1985). Chronic ingestion of copper by 
animals leads to a pigmentary cirrhosis 
of the liver (Mallory and Parker 1931; 
Wiederanders et al. 1968, in Gosselin 
1984, p. II1-122). The offspring of rats 
given copper orally several weeks 
before mating showed embryotoxic and 
developmental effects (RTECS 1990). 

In humans, exposure to copper dusts 
and mists is associated %vith iiritation of 
the eyes and respiratory tract If the 
exposure is prolonged or severe, nasal 
ulceration and perforation of the septum 
may occur. The lowest toxic oral dose of 
copper in humans is reported to be 120 
ftg/kg; at this dose, gastrointestinal 
effects were seen (RTECS 1990). Acute 
copper poisoning causes jaundice and 
tenderness in the area of the liver 
(Webster 1930; Chuttani et al. 1965, In 
Gosselin 1984. p. III-121). Greenish 
discoloration of the skin and hair have 
been reported in workers exposed to 
copper dust and mist (Saltzer and 
Wilson 1968; Stokinger 1963, in Proctor 
and Hughes 1978, p. 181). Allergic 
contact dermatitis is rare among copper 
workers, but this condition has been 
reported occasionally (Adams. R. M., ed. 
Occupational Skin Disease 1983). The 
main effects from industrial exposure to 
copper dust and mist involve the 
respiratory tract; symptoms of acute 
overexposure include chills, fever, 
aching muscles, dry mouth and throat, 
and headache (Clayton and Clayton 
1981, p. 1628). Three men who were 
exposed to fine copper dust at 
concentrations of 0.075 to 0.120 mg/m* 
suffered from apparent metal fume fever 
(Proctor and Hu^es 1978, p. 181). Seven 
cases of copper fever were reported in 
workers in a paint factory where copper 
oxide was being pulverized (Shiotz 1949, 
in Clayton and Clayton 1981, p. 1628). 
Copper dust exposure may also cause 
systemic effects similar to those caused 
by other heavy metal exposure such as 
capillary damage, kidney and liver 
injury, and central nervous system 
excitation followed by depression 


(Gosselin 1984, p. III-121). Chronic 
exposure to copper may cause anemia, 
widespread damage to the small blood 
vessels, and injury to the liver and 
kidney (Gosselin, Smith, and Hodge 
1984, p. ni-121; ACGIH 1986, p. 148). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to copper dusts and mists 
causes eye, skin, and respiratory tract 
irritation, kidney and liver damage, and 
circulatory system effects in humans 
and animals. OSHA therefore believes 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed limit for copper dusts ond 
mists of 1 mg/m* as an 8-hour TWA in 
agriculture is necessary to significantly 
reduce these risks of material health 
impairment. Promulgation of this limit 
also will make the PEL for copper dust 
and mist consistent across all OSHA- 
regulated sectors. 

COPPER (FUME) 

CAS: 7440-50-8; Cliemical Formula: Cu 
H.S. No. 1101 

OSHA’s limit for copper fume in 
general industry, construction, and 
maritime is 0.1 mg/m* as an 8-hour 
TWA. The ACGIH TLV» is 0.2 mg/m* as 
an 8-hour TWA. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) that the 
proposed 0.1-mg/m* limit in agriculture 
is appropriate. Promulgation of this PEL 
wiU make OSHA’s limit for copper fiime 
consistent across all regulated sectors. 

There are few toxicological data 
available on copper fume’s effects in 
experimental animals. The oral LD50 for 
cupric oxide (finely divided copper dust) 
is 470 mg/kg (Clayton and Clayton 1981, 
p. 1624). 

In humans, exposure to copper fume 
causes metal fume fever. The signs and 
symptoms of this syndrome include 
fever lasting for as long as 48 hours, 
chills, aching muscles, and headaches. 
Welders exposed chronically to copper 
fumes experienced sneezing, cough, 
fever, atrophy and ulceration of the 
nasal mucosa, and a metallic taste 
(Clayton and Clayton 1981, p. 1628). 
Workers exposed to copper fume at a 
concentration of 1 to 3 mg/m* 
experienced an altered taste response 
(ACGIH 1986, p. 146). W^hen exposures 
were reduced to between 0.02 and 0.04 
mg/m*, this effect disappeared (ACGIH 
1988, p. 148). 

Based on this evidence. OSHA 
preliminarily concludes that exposure to 
copper fume is associated with metal 
fume fever, OSHA considers this 
condition a material impairment of 
health. The Agency believes that the 
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proposed PEL of 0.1 mg/m* will 
substantially reduce the risk that 
workers in agriculture will experience 
metal fume fever. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
CYANOGEN 

CAS: 460-19-5; Chemical Formula: (CNt 
H.S. No. 1105 

OSHA currently has a TWA PEL of 10 
ppm for cyanogen in general industry 
end in the construction and maritime 
industries. The Agency has no PEL for 
cyanogen in agriculture. The ACGIH has 
a TLV*-TWA of 10 ppm for this 
substance; there is no NIOSH REL, 
although NIOSH concurs with the limit 
being proposed in agriculture, which is 
10 ppm as an 8-hour TWA. This action 
will make the PEL for cyanogen 
consistent across all OSHA-regulated 
sectors. 

Cyanogen is a colorless gas with an 
almond-like odor. It is used as a 
fumigant and chemical intermediate, an 
ingredient in rocket and missile 
propellants, and in the welding and 
cutting of heat-resistant metals (Braker 
and Mossman 1980, p. 1986). When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Cyanogen is an irritant of the.eyes, 
mucous membranes, and respiratory 
tract in both animals and humans; 
severe exposure may cause pulmonary 
edema (ACGIH 1986, p. 154). Cyanogen's 
effects resemble those of other cyanides 
(Clayton and Clayton 1981, p. 4858). The 
LCm in rats is 350 ppm for 1 hour; 
acutely poisoned animals showed eye 
and pulmonary system effects and 
behavioral changes (RTECS 1991). The 
acute toxicity of cyanogen in various 
animal species is high (Flury and Zemik 
1931d). I^posure to a 100-ppm 
concentration was fatal to cats in 2 to 3 
hours, and exposure to 400 ppm was 
fatal to rabbits in less than 2 hours. Cats 
exposed to a 50-ppm concentration were 
severely a^ected but subsequently 
recovered (Flury and Zemik 1931d). 
Experiments in rats suggest that 
cyanogen is approximately 10 limes less 
acutely toxic than hydrogen cyanide 
(McNemey and Schrenk 1960/Ex. 1- 
426). Monkeys and rats exposed to 
cyanogen at concentrations of 11 or 25 
ppm for 6 hours/day, 5 days/week for 6 
months showed a reduction in lung 
moisture content (in both groups of 
monkeys) and in body weight (rats in 
the 25-ppm group): the authors 
concluded that subchronic exposure to 
25 ppm is marginally toxic (Lewis, 


Anger, and TeVault 1984, in J. Environ. 
Path. Tox. Oncol. 5:151-163). 

Human studies showed that 
volunteers experienced almost 
immediate eye and nasal irritation on 
exposure to a cyanogen concentration of 
16 ppm for 6 minutes (McNemey and 
Schrenk 1960/Ex. 1-426). When the 
concentration was reduced to 8 ppm, no 
ejects were reported (McNemey, 
Schrenk 1960/Ex. 1-426). 

OSHA is proposing an hour TWA 
limit of 10 ppm for cyanogen in the 
agriculture industry. The Agency 
preliminarily concludes that this limit is 
necessary to protect workers in this 
sector against the significant risk of 
irritation and systemic effects 
associated with exposure to cyanogen. 
OSHA believes that this limit will 
protect workers in this sector from 
experiencing these material impairments 
of health. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

CYANOGEN CHLORIDE 

CAS: 506-77-4: Chemical Formula: CICN 

H.S. No. 1106 

OSHA has no limit for cyanogen 
chloride in the construction, agriculture, 
or maritime industries. The ACGIH has 
a TLV® of 0.3 ppm as a ceiling; NIOSH 
has no REL for this substance but 
concurs (Ex. 8-47) with the limit of 0.3 
ppm (ceiling) being proposed for 
cyanogen chloride in construction, 
maritime, and agriculture. This is the 
limit recently established for this 
substance in general industry. 

Cyanogen chloride is a colorless 
liquid or gas (depending on temperature 
and pressure) that has a pungent odor. It 
is used in organic synthesis and has 
been used by the military as a poison 
gas (ACGIH 1986, p. 155). Cyanogen 
chloride is also used as a fumigant, as 
an in^edient in metal cleaners, in the 
refining of ore, and in the production of 
synthetic rubber (Sittig 1985. p. 276). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Cyanogen chloride is an irritant of the 
eyes, mucous membranes, and 
respiratory tract in both humans and 
animals; severe exposure may cause 
pulmonary edema and central nervous 
system effects (ACGIH 1986. p. 155). The 
lethal effects of cyanogen chloride are 
caused by the formation of hydrocyanic 
acid (Aldridge and Evans 1946/Ex. 1- 
708). The LCio in monkeys is 4400 mg/m* 
for 1 minute (RTECS 1989). Flury and 
Zemik (1931d) observed the effects of 
exposure to cyanogen chloride in five 


animal species. In mice, exposure to a 
concentration of approximately 500 ppm 
was fatal within 3 minutes; in cats, 120 
ppm was fatal in 3.5 minutes; 48 ppm 
was fatal to dogs in 6 hours; in goats, a 
1000-ppm exposure for 3 minutes caused 
death after 70 hours; and 1200 ppm was 
fatal to the rabbit. Other studies have 
demonstrated that animals exposed to 
cyanogen chloride develop pulmonary 
edema: interference with cellular 
metabolism is also an effect of exposure 
(Jandorf and Bodansky 1946/Ex. 1-334; 
Aldridge and Evans 1946/Ex. 1-708). 

Human data indicate that 1 ppm is the 
lowest irritant concentration of 
cyanogen chloride that can be tolerated 
for a 10-minute exposure; exposure to a 
2-ppm concentration was intolerable for 
this time period, and 4 ppm was fatal in 
30 minutes (Prentiss 1937/Ex. 1-1184). 
The Michigan Department of Health 
(1977, as cited by ACGIH 1986/Ex. 1-3, 
p. 155) reported that exposure to a 
cyanogen chloride concentration of 
about 0.7 ppm caused eye and nasal 
irritation severe enough to force workers 
to evacuate the area. Workers in a 
cyanogen chloride manufacturing 
facility reported experiencing the 
following symptoms of acute 
overexposure: Dizziness, blurred vision, 
and nausea (Reed 1920). The signs and 
symptoms of chronic exposure to this 
substance included weight loss, 
muscular weakness, lassitude, skin 
irritation, and lung congestion (Reed 
1920). 

OSHA is proposing a 0.3-ppm ceiling 
limit for cyanogen chloride in the 
construction, agriculture, and maritime 
industries: this is the limit recently 
established in general industry. The * 
Agency preliminarily concludes that this 
limit is necessary to substantially 
reduce the significant risk of material 
health impairment (irritation and 
systemic poisoning) potentially 
associated with exposure to this 
substance in agriculture. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

CYCLOHEXANE 

CAS: 118-82-7; Chemical Formula: CeHu 
H.S. No. 2046 

In general industry, construction, and 
maritime. OSHA currently has an hour 
time-weighted average (TWA) limit of 
300 ppm for cyclohexane. The Agency 
has no permissible exposure limit (P^) 
for this substance in agriculture. The 
1987-1988 ACGIH TLV*-TWA is 300 
ppm as an 8-hour TWA: NIOSH has no 
REL. OSHA is proposing an 8-hour TWA 
of 300 ppm for cyclohexane in 
agriculture. Promulgation of this limit 
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will make the PEL for cyclohexane 
consistent across all related sectors. 

Cyclohexane is a colorless, mobile 
liquid at room temperature, and it has a 
pungent odor that is detectable at a 
concentration of 300 ppm (Hawley's 

1907. p. 335; ACGIH 1988. p. 156). 
Cyclohexane is used in fungicidal 
formulations and as a solvent for 
lacquers, resins, synthetic rubber, fats, 
and waxes. It is also used as an 
intermediate in the manufacture of a 
variety of chemicals and in the 
industrial recrystallization of steroids 
(HSDB1987). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Cyclohexane causes moderate 
irritation of the eyes and mucous 
membranes: at high concentrations it 
causes central nervous system 
depression (narcosis) in laboratory 
animals. In animals, the acute toxicity of 
this substance is low; rabbits exposed to 
a concentration of 18,500 ppm for 8 
hours survived (ACGIH 1986, p. 156). A 
l-hour exposure to 26.752 ppm was 
lethal to dl rabbits; acutely poisoned 
animals showed narcosis, tremor, and. 
in some animals, tetanic spasm before 
death (Proctor, Hughes, and Fischman 

1908, p. 170), Tlie oral LDm in rats is 
12.705 tng/kg (RTECS1990). At autopsy, 
generalized vascular damoge and severe 
degenerative changes In the heart, lungs, 
liver, kidneys, and brain were seen 
(Proctor, Hughes, and Fischman 1988, p, 
170). 

Humans exposed to airborne 
cyclohexane concentrations of 300 ppm 
report experiencing eye and mucous 
membrane irritation (ACGIH 1986, p. 

156). Repeated contact of the skin with 
cyclohexane causes defatting (Proctor, 
Hughes, and Fischman 1988. p. 170). 
There have been no reports of systemic 
poisoning in humans as a result of 
cyclohexane exposure (Gosselin, Smith, 
and Hodge 1984. p. 11-151). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a PEL, workers in agriculture 
are at significant risk of experiencing 
eye and mucous membrane irritation 
and that they may also be at signifleant 
risk of experiencing central nervous 
system depression. The Agency believes 
that establishing an 0-hour TWA of 300 
ppm for cyclohexane in agriculture is 
necessary to substantially reduce this 
risk. In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

CYCLOHEXENE 
CAS: 110-63-8 


H.S. No. 2047 

In general Industry, construction, and 
maritime, OSHA's permissible exposure 
limit for cyclohexene is 300 ppm as an 8- 
hour TWA. There Is no limit in 
agriculture. The ACGIH has a TLV- 
TWA^ of 300 ppm for this substance; 
NIOSH has no REL. OSHA is proposing 
to apply an 8-hour TWA PEL of 300 ppm 
for cyclohexene in agriciiltural 
worl^laces. This is the limit recently 
established for this substance In general 
industry. 

Cyclohexene is a colorless liquid that 
is used in organic synthesis, in oil 
extraction, and as a solvent (ACGIH 
1986, p. 160). This substance also finds 
use as a stabilizer for high-octane 
gasoline (Clayton and Clayton 1982, p. 
3233). 

Cyclohexene is an eye, skin, and 
respiratory tract irritant; at high 
concentrations, this substance also 
causes central nervous system 
depression in laboratory animals (Sittlg 
1985, p. 281; Proctor, Hughes, and 
Fischman 1988, p. 172). In direct contact 
with the skin, liquid cyclohexene is a 
defatting agent (Sittig 1985. p. 281; 
Proctor, Hughes, and Fischman 1988, p. 
172). Dogs exposed by inhalation to an 
unspecified concentration of 
cyclohexene showed muscular quivering 
and staggering gait (Clayton and 
Clayton 1982, p. 3233). Mice lost their 
righting reflex after exposure to a 
cyclohexene concentration of about 9000 
ppm, and a single exposure to 15,000 
ppm was lethal (Proctor, Hughes, and 
Fischman 1988, p. 172). In a 6-month 
inhalation study of rats, rabbits, and 
guinea pigs that involved repeated 
exposures to 75.150, 300, or 600 ppm 
cyclohexene, all rats showed an 
increase in alkaline phosphatase, and 
the high-dose rats gained weight more 
slowly than did controls; no other 
significant exposure-related effects were 
seen (Clayton and Clayton 1982, p. 3233; 
Proctor, Hughes, and Fischman 1988, p. 
172). Cyclohexene is believed to have 
relatively low toxicity in mammals 
because it is rapidly metabolized and 
eliminated (Clayton and Clayton 1982, p. 
3233). 

Although no toxic effects have been 
reported in humans exposed to 
cyclohexene, this substance is regarded 
as a mild respiratory Irritant and central 
nervous system depressant based on 
effects seen in animals (Proctor, Hughes, 
and Fischman 1988, p. 172; ACGIH 1986, 

p. 160). 

Based on this evidence, OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers In agriculture are at a 
significant risk of experiencing the eye. 


skin, and respiratory irritation 
associated with exposure to 
cyclohexene and that they may also be 
at significant risk of experiencing 
central nervous system depression. The 
Agency believes that establishing an 6- 
hour TWA PEL of 300 ppm will 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

CYCLOPENTADIENE 

CAS: 542-02-7; Chemical Formula; CiH* 

H.S. No. 2048 

OSHA’s current PEL for 
cyclopentadiene in general industry, 
construction, and maritime workplaces 
is 75 ppm as an 8-hour time-weighted 
average (TWA). OSHA has no PEL for 
this substance in agriculture. The 1987- 
1988 ACGIH TLV*—TWA was 75 ppm 
for this substance; there is no NIOSH 
REL for cyclopentadiene. OSHA is 
proposing an 8-hour TWA of 75 ppm for 
cyclopentadiene in agriculture. 
Ptomulgation of this limit will make the 
PEL for this substance consistent across 
all regulated sectors. 

Cyclopentadiene is a volatile, 
colorless liquid that polymerizes easily 
on standing to the dimer 
dicyclopentadiene. This substance has 
an irritating odor that is similar to that 
of terpene (ACGIH 1986. p. 163). 
Cyclopentadiene is used as a starting 
material for chlorinated insecticides, 
synthetic prostaglandin, and the 
formation of sandwich compounds by 
chelation. Cyclopentadiene is also used 
in the manufacture of resins and in 
organic synthesis (HSDB 1986; Hawley’s 

1987, p. 338). 

Cyclopentadiene causes irritation, 
dermatitis, and sensitization in humans; 
in laboratory animals, it has been 
reported to cause injury to the liver and 
kidneys as well as irritation and 
narcosis. The oral LD»o for the dimer in 
rats is 0.82 g/kg, and the LC^ in the 
same species is 39 g/m^ for the monomer 
(Clayton and Clayton 1981, p. 3239; 
RTECS 1990). The dermal LDm In rabbits 
is 6.7 ml/kg (Clayton and Clayton 1962, 
p. 3239). Subcutaneous injection of 3.0 
ml cyclopentadiene caused narcosis and 
fatal convulsions in rabbits (Clayton 
and Clayton 1982, p. 3239). Mild injury of 
the liver and kidneys was seen at 
autopsy in rats exposed to a 50>ppm 
concentration of cyclopentadiene for 7 
hours/day for 35 days (over a period of 
53 days] (Proctor. Hughes, and Fischman 

1988. p. 174). No ill effects were noted by 
observation, clinical tests, or histologic 
examination in dogs exposed to a 400- 
ppra concentration for 6 hears, for 39 
episodes, followed by 15 exposures to 00 
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ppm (Proctor, Hughes, and Fischman 
1988. p. 174). 

Humans exposed to cyclopentadiene 
at concentrations of 250 and 500 ppm 
experienced a sensory response 
described as distinctly unfavorable 
(ACGIH 1988, p. 163), Cyclopentadiene 
has caused contact dermatitis and 
sensitization In humans (Grant 1974, p. 
343). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to this substance at 
the levels permitted by the absence of a 
limit are at signlBcant risk of 
experiencing irritation and of developing 
dermatitis and, in some cases, 
sensitization. The Agency believes that 
establishing a PEL of 75 ppm as an 8- 
hour TWA will protect workers in 
agriculture from these significant risks, 
which are material impairments of 
health within the meaning of the Act. In 
addition, promulgation of this limit with 
make OSHA’s Pel for this substance 
consistent across all regulated sectors. 
DIACETONE ALCOHOL 
CAS: 123-42-:2; Chemical Formula; 

(CH3)2C(0H)CH2C0CH3 
H.S. No. 2052 • 

0SHA*8 pel for diacetone alcohol in 
general industry, construction, and 
maritime workplaces is 50 ppm as an 8- 
hour time-weighted average (TWA); 
there is no PEL in agriculture. The 1987- 
1988 ACGIH TLV*-TWA was 50 ppm. 
and this is also the NIOSH REL OSHA 
is proposing an 8-hour TWA PEL of 50 
ppm for diacetone alcohol in agriculture. 
Promulgation of this limit will make the 
PEL for diacetone alcohol consistent 
across all regulated sectors. 

Diacetone alcohol is a colorless liquid 
with a faint and pleasant odor (HSDB 
1990). It is used as a chemical 
intermediate in organic synthesis and as 
a solvent for cellulose compounds, fats, 
oils, waxes, resins, and certain 
pigments. In addition, it is used in some 
antifreeze solutions, hydraulic fluids, 
photographic films, and quick-drying 
inks and also finds use as a preservative 
in pharmaceuticals (HSDB 1990). 

Diacetone alcohol is primarily an 
irritant of the eyes, mucous membranes, 
and respiratory tract; however, at high 
concentrations, it causes narcosis in 
laboratory animals. The oral LDso in rats 
is 4000 mg/kg; the dermal LDw in rabbits 
is 13.500 mg/kg; other studies indicated 
that an oral dose of 2 ml/kg produced 
transient liver damage in rats and that a 
dose of 4 ml/kg killed the animals 
(RTECS1991: Clayton and Clayton 1982, 
p. 4755). Narcosis was produced in 
rabbits by single doses ranging from 2.4 
to 4.0 ml/kg. and a dose of 5 ml/kg was 
lethal (Clayton and Clayton 1982, p. , 


4755). Exposure to 2100 ppm for 1 to 3 
hours caused animals to exhibit signs of 
restlessness, mucous membrane 
irritation, and drowsiness (Proctor. 
Hughes, and Fischman 1988, p. 179). 
Application of pure diacetone alcohol to 
the skin of rabbits produced mild skin 
irritation, but moderate to severe eye 
irritation and transient comeal damage 
occurred when this substance was 
dropped into rabbit eyes (RTECS 1991: 
Clayton and Clayton 1982, p. 4755). 

Most human subjects experienced 
eye, nose, and throat irritation during an 
exposure to a 100-ppm concentration of 
diacetone alcohol for 15 minutes. At the 
100-ppm concentration, humans also 
experienced headaches, nausea, and 
vomiting (RTECS 1990). At a 
concentration of 400 ppm, these 
volunteers reported chest discomfort 
(RTECS 1991; Proctor, Hughes, and 
Fischman 1988, p. 178). Repeated or 
prolonged skin contact may cause 
defatting of the skin and dermatitis, and 
eye contact will cause moderate to 
marked irritation and transient comeal 
damage (Proctor, Hughes, and Fischman 
1988, p. 178). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to this substance at 
the levels permitted by the absence of a 
limit are at significant risk of 
experiencing irritation of the eyes, 
mucous membranes, and respiratory 
tract At high concentrations, they may 
also be at risk of experiencing narcotic 
effects. The Agency believes that 
establishing a PEL of 50 ppm as an 8- 
hour TWA for diacetone alcohol is 
necessary to protect workers in 
agricultiure from these significant risks. 

In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. • 

DIAZOMETHANE 

CAS: 334-88-3; Chemical Formula: 

CHjNa 

H.S. No. 2053 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for diazomethane is 0.2 ppm as an 
8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.2 ppm for this substance: 
NIOSH has no REL OSHA is proposing 
an 8-hour TWA PEL in agriculture of 0.2 
ppm for diazomethane. This is the limit 
recently established for this substance 
in general industry. 

Diazomethane is a yellow gas with a 
musty odor. Its only use is as a 
methylating agent in chemical 
laboratories (HSDB 1984: Clayton and 
Clayton 1981, p. 2784). 


Exposure to diazomethane causes 
severe eye and respiratory tract 
irritation and skin and respiratory 
sensitization in both animals and 
humans: this substance has also 
produced cancer and teratogenic effects 
in animals. Inhalation exposure caused 
pulmonary edema, hemorrhagic 
emphysema, and bronchopneumonia in 
exposed cats, rabbits, and guinea pigs 
(lARC 1974, p. 226). Cats exposed to a 
175-ppm concentration of diazomethane 
for 10 minutes died within 3 days of 
pulmonary edema and hemorrhage of 
the lungs (Clayton and Clayton 1981. p, 
2785). In guinea pigs, repeated 
applications of diazomethane in a 
cottonseed oil or dioxane vehicle caused 
skin sensitization (Clayton and Clayton 
1981, p. 2785). In skin painting and 
inhalation bioassays in mice and rats, 
diazomethane caused an increased 
incidence of lung tumors (lARC 1974, p. 
228). Diazomethane is mutagenic in 
bacterial test systems (RTECS 1990). 

In humans, diazomethane is a severe 
respiratory tract Irritant and allergen 
that causes, even in very low 
concentrations, the following effects: 
coughing, fever, chest pains, cyanosis, 
fulminating pneumonia, and, 
occasionally, death. Exposure can lead 
to hypersensitivity, which is manifested 
as asthma and fever (Parmeggiani 1983, 
pp. 620-621). Two persons exposed to 
unspecified concentrations of 
diazomethane developed dizziness, 
headache, chest pain, fever, and severe 
asthmatic symptoms beginning about 5 
hours after exposure. Other exposures to 
this substance have resulted in cyanosis, 
pulmonary edema, weakness, chest 
pain, pneumonia, and death (ACGIH 
1986, p. 173). Hepatic enlargement and 
hemolysis also are reported to result 
from exposure to diazomethane 
(Clayton and Clayton 1981, p. 2785). 
Diazomethane is irritating to the eyes 
and could cause serious ocular damage, 
and skin contact with this substance 
leads to denudation of the skin and 
mucous membranes (Clayton and 
Clayton 1981, p. 2785). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that, in the absence of a permissible 
exposure limit, workers in agriculture 
are at significant risk of experiencing 
the respiratory tract and other irritation 
associated with exposure to 
diazomethane. The Agency believes that 
establishing an 8-hour TWA PEL of 0.2 
ppm is necessary to substantially reduce 
this risk. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

DIBUTYL PHOSPHATE 
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CAS: 107-60-4; Chemical Formula: (n- 

C4H»0)2(0H)P0 
H.S. No. 1119 

OSHA currently has an a-hour TWA 
PEL of 1 ppm for dibutyl phosphate in 
the construction and maritime 
industries. The Agency has no PEL in 
agriciJture for this substance. The 
ACGIH has a TLV*-TWA of 1 ppm and 
a TLV*-STEL of 2 ppm for dibutyl 
phosphate; there is no NIOSH REL, but 
NIOSH concurs with the PELs being 
proposed (Ex. 8-47). The Agency is 
retaining die 8-hour TWA PEL in 
construction and maritime, is proposing 
a 2 ppm STEL in these two sectors, and 
is proposing both limits in agriculture. 
These are the limits recently established 
for this substance In general Industry. 

Dibutyl phosphate is a pale amber 
liquid that is used as an organic catalyst 
in the manufacture of phenolic and urea 
resins and as an antifoaming agent 
(ACGIH 1986, p. 175; Hawley’s 1987, p. 
372). 

Dibutyl phosphate is an irritant of the 
eyes, mucous membranes, skin, and 
upper respiratory tract. The oral LDw in 
rats is 3.2 g/kg (Proctor, Hughes, and 
Fischman 1988, p. 183). In a personal 
communication to the ACGIH, 
Mastromatteo reported that workers 
exposed to relatively low concentrations 
of dibutyl phosphate developed 
respiratory tract irritation and headache 
(Mastromatteo 1964a, as cited in ACGIH 
1986/Ex. 1-3. p. 236). Workers exposed 
to an unspeciHed concentration of 
dibutyl phosphate also reportedly 
experienced headaches (ACGIH 1986. p. 
175). Repeated contact of dibutyl 
phosphate with the skin causes 
dermatitis (Genium MSDS1987, No. 

613). 

OSHA preliminarily concludes that 
both a TWA and a STEL are necessary 
to protect workers in construction, 
maritime, and agriculture from the 
significant risk of eye, skin, and 
respiratory tract Irritation and 
headaches reported to occur among 
workers exposed to low concentrations 
of this substance. The Agency considers 
these exposure-related effects to be 
material impairments of health within 
the meaning of the Act. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 
O-DICHLOROBENZENE 
CAS: 9.5-50-1; Chemical Formula: 

CeH4Cl2 
H.S. No. 2057 

In general industry, construction, and 
maritime, OSHA’s current permissible 
exposure limit for o-dichlorobenzene is 
W ppm as a ceiling. There is no OSHA 
limit for o-dichlorobenzene in 


agriculture. The ACGIH has a celling 
limit for this substance of 50 ppm. with a 
skin notation; NIOSH has no REL 
OSHA is proposing a 50 ppm ceiling 
limit for o-dichlorobenzene in 
agriculture; this action will ensure 
consistency in the exposure limit for this 
substance across all OSHA-regulated 
sectors. 

o-Dichlorobenzene is a colorless to 
pale yellow liquid with a pleasant odor 
(Hazardous Substance Fact Sheet 1985. 
p. 1). There are many uses for o- 
dicUorobenzene; it is used as an 
insecticide against termites and locust 
borers; a fumigant; a degreasing agent; a 
heat transfer medium; to remove sulfur 
from illuminating gas; and in the 
manufacture of dyes (Merck 1983, p. 

444). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insectici de. 
Fungicide, and Rodenticide Act (FIFRA). 

In both humans and animals, o- 
dichlorobenzene is an irritant of the 
eyes, nose, upper respiratory tract, and 
skin; at high concentrations, this 
substance also causes central nervous 
system depression. In humans, exposure 
to high concentrations of o- 
dichlorobenzene has also caused blood 
dyscrasias. The oral LD^o in rats is 500 
mg/kg (RTECS1991). The lowest 
reported lethal concentration in rats is 
4946 mg/m* (821 ppm) for 7 hours 
(HoUingswoi^ et al. 1958, in lARC 1982, 
Vol. 29, p. 228). Rabbits experienced 
mild eye irritation after 100 mg of o- 
dichlorobenzene had been instilled into 
their eyes and was left for 30 seconds 
before being rinsed out (RTECS 1991). 
Repeated application of o- 
dichlorobenzene to the skin of rats 
caused death, indicating that this 
substance can be absorbed through the 
skin in lethal amounts (U.S. EPA 1985, in 
Proctor, Hughes, and Fischman 1988, p. 
184). Rats exposed to a 977-ppm 
concentration of o-dichlorobenzene for 2 
hours survived; however, exposure to 
the same concentration for 7 hours was 
fatal to these animals. No deaths 
occurred among rats exposed for 3 hours 
to a 539-ppm concentration of o- 
dichlorobenzene, but autopsy revealed 
marked centrilobular necrosis of the 
liver and cloudy swelling of the tubular 
epithelium of the kidney (Hollingsworth 
et al. 1958. in lARC 1982, Vol. 29). Uver 
damage was also reported in a study 
involving exposure to o-dichlorobenzene 
concentrations of 50 to 800 ppm for a 
few hours (Cameron and Thomas 1937, 
in ACGIH 1986, p. 178). Several species 
of experimental animals (rats, rabbits, 
and guinea pigs] showed no adverse 
effects from exposure to this substance 
at a concentration of 93 ppm for 7 


hours/day for 6 or 7 months 
(Hollingsworth et al. 1958). 

In humans, exposure to an o- 
dichlorobenzene concentration of 25 or 
30 ppm causes eye irritation (AIHA 
1964). After prolonged contact with the 
skin, o-dichlorobenzene causes 
blistering, and the skin may 
subsequently become pigmented; dermal 
sensitization has also been reported 
(Hollingsworth et al. 1958). Ten of 28 
volunteers accidentally exposed to 
unspecified concentrations of o- 
dichlorobenzene for hours/day for 4 
days experienced dizziness, severe 
headache, fatigue, and nausea, in 
addition to eye, nose, and throat 
irritation (Zapata-Gayon et al. 1982, in 
Proctor. Hughes, and Fischman 1988, p. 
184]. This study also reported significant 
alterations in the leukocytes of tfiese 
individuals; these changes were not 
evident 6 months after exposure ended. 
A 40-year-old worker exposed for 22 
years to o-dichlorobenzene 
(concentration unspecified] during the 
preparation of dyestuffs suffered from 
purpura, anemia, hepatomegaly, and 
splenic enlargement; death was 
attributed to o-dichlorobenzene-related 
proliferating myelosis (Tolot et al. 1969, 
in Clayton and Clayton 1981, p. 3615). 
Another 40-year-old worker developed 
chronic lymphatic leukemia after 10 
years of occupational exposure to a 
solvent containing 80 percent o-, 15 
percent p-, and 2 percent m- 
dichlorobenzene (Clayton and Clayton 
1981, p. 3615). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that o-dichlorobenzene causes irritation 
of the eyes, nose, and skin, central 
nervous system depression, liver and 
kidney damage, and blood dyscrasias. 
OSHA therefore believes that, in the 
absence of a limit for o-dichlorobenzene, 
workers in agriculture are at significant 
risk of experiencing these adverse 
health effects. The Agency believes that 
the proposed ceiling limit of 50 ppm is 
necessary to substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

l,3-DICHLORO-5.5-DIMETHYL 

HYDANTOIN 

CAS: 118-52-5; Chemical Formula: 

C5H6ClaNa02 
H.S. No. 1122 

OSHA currently has a limit of 0.2 mg/ 
m* as an 8-hour TWA for 1,3-dichloro- 
5,5-dimethyl hydantoin (DCDMH) in the 
construction and maritime industries. 
Tlie Agency has no PEL for DCDMH in 
agriculture. The ACGIH has a TLV*- 
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TWA of 0.2 mg/m» and a TLV*-^TEL of 
0.4 mg/m* for this substance; there it no 
NIOSH REL The Agency is proposing 
PELa of 0.2 mg/m^ as an S-hour TWA 
and OA mg/m’ as a 15>minute STEL for 
DCDMH in the construction, agriculture, 
and maritime industries. OSliA recently 
established these limits in general 
industry, and NIOSH (Ex. d<-47) concurs 
that these limits are appropriate for 
DCDMH. Promulgation of the PELs will 
make OSHA’s limits for DCDMH 
consistent across all regulated sectors. 

1.2- Dichloro-5,5-dimethyl hydantoin is 
a white powder with a sli^t chlorine¬ 
like odor. It is used as a chlorinating 
agent, a chemical intermediate in the 
production of insecticides, drugs, and 
amino acids, and as a stabilizer for vinyl 
chloride polymers (ACGIH I960, p. 183). 

1.3- Oic^oro-5,5-dimethyl hydantoin 
produces systemic toxicity in laboratory 
animals and irritation of ^ respiratory 
tract in humans (Proctor. Hughes, and 
Fischman 1988. p. 136). The acute oral 
LDU in rats of both sexes is 542 ±84 
mg/kg when a 10-percent aqueous 
suspension of DCDMH is administered. 
At autopsy, rats dying within 48 hours of 
administration show^ gastrointestinal 
hemorrhages (Industrial Bio-Test 
Laboratories 1961 and 1962, as cited in 
ACGIH 1986/Ex. 1-3. p. 183). The lowest 
lethal concentration in rats is 20 g/m’ 
for 4 hours (RTECS1990). Applied to the 
skin of rabbits (100 mg) for 24 hours, 
DCDMH caused severe injury (RTECS 
1990). 

Limited exposure data for humans 
were reported by Baler, who stated that 
individuals experienced extreme 
respiratory irritation at an average 
DCDMH concentration of 197 m^m*. 
but that some experienced this degree of 
irritation even at a concentration of 0.7 
mg/m’ (Baler 1964. as cited in ACGIH 
1988/Ex. 1-3, p. 183). In contact with the 
eyes, this substance forms hypochlorous 
acid and therefore causes severe 
irritation (Proctor. Hughes, and 
Fischman 1988, p. 188). 

The 0.2-mg/m’ 8-hour TWA PEL and 
0.4-mg/m’ 15-minute STEL that the 
Agency is proposing for workplaces in 
the construction, maritime, and 
agriculture industries are based on 
evidence of DCDMH’s systemic toxicity 
In laboratory animals and respiratory 
irritation at low exposure 
concentrations in human subjects. The 
Agency preliminarily concludes that 
both a TWA and a STEL are necessary 
to substantially reduce the signifmant 
risk of material health impairment that 
is associated with exposure to this 
substance. The proposed limits are those 
recently established for this substance 
in general industry. 


DICHLOROETHYL ETHER 
CAS: 111-44-4; Chemical Fonnula: 

(CH,ClCHi),0 
RS. No. 1127 

OSHA currently has a IS-ppm celling 
limit, with a skin notation, for 
dichloroethyl-ether in the construction 
and maritime industries. The Agency 
has no PEL for this substance In 
agriculture. The ACGIH has a TLV*- 
TWA of 5 ppm and a TLV*-STH, of 10 
ppm. with a skin notation, for 
dichloroethyl ether. NIOSH has no REL 
for this substance but concurs with the 
limits being proposed. The Agency Is 
proposing a 5 ppm TWA and a 10 ppm 
STI^ for dichloroethyl ether in 
agriculture, construction, and maritime. 
Tliese are the limits recently established 
for dichloroethyl ether in general 
industry. 

Dichloroethyl eAer is a coloriess. 
Oammable liquid with a nauseating 
odor. It is used as a soil fumigant, a 
solvent a dewaxing agent, a chemical 
intermediate, a wetting agent and as a 
penetrant (ACGIH 1386, p. 186). 
DichloroeAyl ether also finds use as an 
ingredient of paints, paint removers, 
diy-cleaning fluids, lacquers, and 
varnishes (lARC 1975, Vol. 3, p. 113). 
When used in pesticidal applications 
6uid as directed on the label this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungidde, and 
Rodentidde Act (FIFRA). 

Dichloroethyl ether causes severe 
Irritation of the eyes, mucous 
membranes, skin, and respiratory tract 
in both animals and humans; at high 
concentrations, it causes narcosis. This 
substance has also been shown to cause 
cancer in mice. Tlie oral LGso in rats is 
75 mg/kg; the dermal LGm in rabbits is 
720 mg/kg; and the LCm in rats is 330 
mg/m® for 4 hours (RTECS 1991). 
Schrenk, Patty, and Yant (1933/Ex. 1- 
665) reported that guinea pigs exposed 
to the vapor of dichloroethyl ether at a 
concentration of 500 ppm experienced 
immediate and severe eye and nose 
irritation, respiratory disturbances after 
1.5 to 3 hours, and death after 5 to 8 
hours: lung, kidney, liver, and brain 
damage were observed in these animals 
at autopsy. Exposure to a reduced 
concentration of 105 ppm caused death 
after 10 hours of continuous exposure, 
while a 18-hour exposure to the same 
concentration caused irritation only 
(Carpenter, Smyth, and Pozzani 1949/Ex. 
1-722). At 35 ppm, for an unspecified 
duration, irritation but no other adverse 
elffecls were observed (Schrenk, Patty, 
and Yant 1933/Ex. 1-665). RaU 
responded similarly; 4-hour exposures to 
a concentration of 250 ppm proved 
lethal to these animals (Caipenter, 


Smyth, and Pozzani 1949/Ex. 1-722). 
Repeated exposures to 69 ppm (7 hours/ 
day. 5 days/week for 130 days) caused 
no serious injury in rats or guinea pigr, 
only mild stress-related effects were 
noted (Kosyan 1967/Ex. 1-914). 
However, other stupes of guinea pigs 
have shown mild primary irritative 
effects on the skin, and fatalities 
occurred when 300 mg/kg was applied 
dermally as a pure liquid for 24 hours 
(Smyth and Carpenter 1948/Ex. 1-375), 
Direct contact of dichloroe^yl ether 
with the eye causes moderate pain, 
conjunctival irritation, and transient 
corneal injury (Carpenter and Smyth 
1946/Ex. 1-850). In oral carcinogenicity 
bioassays, dichloroethyl ether ^s 
caused an increased incidence of 
hepatomas in two strains of mice (lARC 
1975, Vol. 9, p. 121). By subcutazieous 
administration, this substance has also 
caused a low incidence of injection-site 
tumors in mice (lARC 1975, Vol. 9. p. 
121 ). 

Humans exposed briefly to 
dichloroethyl ether at conc^trations 
above 550 ppm experienced intolerable 
eye and nasal irritation, with coughing, 
nausea, and retching. Exposure to 
concentrations between 100 and 260 
ppm were irritating but tolerable; 
however, the odor of dichloroethyl ether 
continued to be nauseating even at 35 
ppm (Schrenk, Patty, and Yant 1933/Ex. 
1-665). Eye irritation has been reported 
from industrial exposure to a 
concentration of dichloroethyi ether of 
2.5 ppm (Bell and (ones 1956/Ex. 1-714). 
A single fatality, presumably from 
inhalation of dichloroethyl ether vapor, 
has been reported but not documented 
(Elkins 1959c, as cited in ACGIH 1986/ 
Ex. 1-3, p. 186). 

OSHA is proposing a 5 ppm TWA and 
10 ppm STEL. with a skin notation, for 
this substance in construction, maritime, 
and agriculture. Tlie Agency 
preliminarily concludes that these limits 
are necessary to substantially reduce 
the significant risk of Irritation, lung 
Injury, and nausea associated with 
occupational exposure to elevated levels 
of dichloroethyl ether. OSHA considers 
these exposure-related effects material 
impairments of health. In addition, 
promulgation of these limits will make 
OSHA’s PELS for this substance 
consistent across all regulated sectors. 

2.2-DICHLOROPROPIONlC ACID 
CAS: 75-93-0; Chemical Formula: 

CHjCCUCOOH 
RS. No. 1130 

OSHA has no limit for 2,2- 
dichioropropionic acid in the 
consfruction, maritime, or agriculture 
industries. The ACGIH has a TLV*- 







Federal Register / Vol. 57. No. 114 / Friday, June 12. 1992 / Proposed Rules 


26111 


TWA of 1 ppm for this substance; there 
is no NIOSH REL The Agency is 
proposing a 1 ppm B-hour TWA for 2,2- 
dichioropropionic acid in the 
construction, agriculture, and maritime 
industries. This is the limit recently 
established for this substance in general 
industry, and NIOSH (Ex. 8-47) concurs 
that it is appropriate. 

2.2- DichJoropropionic acid is a 
colorless liquid. It is used as a herbicide 
both in agricultural and non-crop 
applications (ACGIH 1986, p. 190; Sittig 
1985, p. 332). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

2.2- Dichloropropionic acid is corrosive 
to the skin and may cause permanent 
eye injury (ACGIH 1986, p. 190). The 
oral LDso in rats is 970 mg/kg (RTECS 
1991). Percutaneous absorption for this 
substance is reported to be negligible 
(Gosselin, Smith, and Hodge 1984, p. II- 
341). Application of 100 ^g/m^ to the 
skin of rabbits for 24 hours caused 
irritation (RTECS 1991). Seven-hour 
exposures to a saturated atmosphere of 
the acid vapor caused no ill ejects in 
rats, and a 120-day study of dietary 
exposure in rats showed a no-effect 
level of 15 mg/kg/day (ACGIH 1988, p. 
190). 

Acute human exposures to 2,2- 
dichloropropionic acid have been 
reported to cause mild to moderate skin, 
eye, and respiratory Irritation. Minimal 
respiratory irritation was observed in 
workers exposed to concentrations of 
between 2 and 7 ppm (ACGIH 1986, p. 
190). Repeated or prolonged contact may 
cause mild skin bums, and eye contact 
causes transient comeal injury (HSDB 
1985). The signs and symptoms of 
systemic poisoning caused by 2,2- 
dichloropropionic acid include anorexia, 
nausea, and sweating (Hazardous 
Substance Fact Sheet 1988). 

The Agency preliminarily concludes 
that a 1-ppm TWA limit for 2,2- 
dichloropropionic acid will protect 
workers in construction, maritime, and 
agriculture from the signiRcant risk of 
eye, skin, and respiratory irritation 
associated with exposure to this 
substance. The Agency considers these 
exposure-related effects to be material 
impairments of health. The proposed 
Pa is the limit recently established for 
this substance in general industry. 
DIETHYLAMINE 

CAS; 109-89-7; Chemical Formula: 

(C^HslaNH 

H.S. No. 1137 

OSHA's current limit for diethylamine 
in the construction and maritime 
industries is 25 ppm as an hour TWA. 


The Agency has no PEL for this 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 10 ppm and a 
TLV*-STEL of 25 ppm for diethylamine; 
there is no NIOSH REL for this 
substance. OSHA is proposing a PEL of 
10 ppm as an 8-hour TWA and a STEL 
of 25 ppm for diethylamine in the 
construction, agriculture, and maritime 
industries. These limits were recently 
established for this substance in general 
industry, and NIOSH (Ex. 8-47) 
concurred that these limits were 
appropriate for diethylamine. 

Diethylamine (DEA) is a colorless 
liquid with an ammonia-like odor. It is 
used in pharmaceuticals and dyes, as a 
flotation agent and in the rubber and 
petroleum industries (ACGIH 1986, p. 
197). DEA also finds use as a chemical 
intermediate in the synthesis of rubber 
processing chemicals and other 
substances (HSDB 1985). 

Diethylamine is a strong irritant of the 
eyes, skin, and mucous membranes in 
both animals and humans; multiple 
exposures of laboratory animals to 
sublethal concentrations of DEA cause 
tracheitis, bronchitis, pneumonitis, and 
pulmonary edema (Proctor, Hughes, and 
Fischman 1988, p. 199; ACGIH 1986/Ex. 
1-3. p. 197). The oral LDm in rats is 540 
mg/kg, the dermal LDm in rabbits is 820 
mg/kg, and the 48-hour LCm in rats is 
4000 ppm (RTECS 1991). Instillation of 1 
percent or greater solutions of DEA into 
the eyes of rabbits causes corneal 
opacity (injury graded 10 on an 
ascen^ng severity scale of 1 to 10) 
(RTECS 1991; Grant 1986, p. 333; Sutton 
1963/Ex. 1-1101), and direct contact of 
the skin with diethylamine causes 
necrosis (ACGIH 1986, p. 197). Rabbits 
exposed 7 hours/day, 5 days/week for 6 
weeks to a 50- or 100-ppm concentration 
of diethylamine survived; those exposed 
to a 50-ppm concentration showed 
marked lung and corneal irritation, and. 
occasionally, myocardial degeneration 
(Brieger and Hodes 1951/Ex. 1-408). In 
the animals exposed to 100 ppm. these 
changes were more severe, and 
degeneration of the heart muscle was 
marked (Brieger and Hodes 195l/Ex. 1- 
408). 

In humans, inhalation of high 
concentrations of diethylamine causes 
severe cough and chest pain; if exposure 
is repeated or prolonged, pulmonary 
edema may occur. One individual was 
splashed in the eye with diethylamine 
and subsequently experienced intense 
pain; despite treatment, some permanent 
visual impairment occurred (Proctor, 
Hughes, and Fischman 1988, p. 199). 
Vesiculation and necrosis of the skin 
occurs if liquid diethylamine contacts 
the skin (AIHA Hygienic Guide Series 
1960). 


Based on this evidence in humans and 
animals, OSHA preliminarily conclude** 
that the limits being proposed in 
construction, maritime, and 
agriculture—10 ppm as an 8-hour TWA 
and 25 ppm as a 15-minute STEL—are 
necessary to reduce the significant risk 
of material impairment of health 
associated with exposure to DEA. These 
are the limits recently established for 
this substance in general industry. 

DIETHYLAMINOETHANOL 
CAS: 100-37-8; Chemical Formula: 

(CaHilaNCIiiCHjOH 
H.S. No. 2062 

In general industry, construction, and 
maritime. OSHA*s current permissible 
exposure limit for 2-diethylaminoethanol 
is 10 ppm as an 8-hour TWA, with a skin 
notation. The ACGIH has a TLV*-TWA 
of 10 ppm, also with a skin notation, for 
this substance; there is no NIOSH REL. 
OSHA is proposing that a 10-ppm 8-hour 
TWA PEL, and a skin notation, apply in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all regulated sectors. 

2-Diethylaminoethanol is a colorless 
liquid with a weak odor similar to that 
of ammonia (Sittig 1985, p. 343). This 
substance is used as a curing agent for 
resins, an emulsifying agent, a fabric 
softener, a chemical intermediate for 
petroleum and gas- processing 
chemicals, cosmetics, and surface 
coatings, and in pharmaceutical 
manufacture (HSDB 1985; Sittig 1985, p. 
343; ACGIH 1988, p. 198). 

2-Diethylaminoethanol is an irritant of 
the eyes, skin, and mucous membranes. 
The liquid is a severe irritant of the eyes 
and skin and causes skin sensitization 
in laboratory animals; however, data on 
the toxic effects of exposure to this 
substance are very limited for humans, 
although nausea and vomiting have 
been reported. The oral LDso in rats is 
1300 mg/kg, and the denpal LD^o in 
rabbits is 1260 mg/kg (RTECS 1990). 
Instilled into rabbit eyes. 5 milligrams 
produced severe irritation (RTECS 1990). 
Marked eye and nasal irritation was 
exhibited by rats on the first day of 
exposure to a 500-ppm concentration for 
6 hours. Mild tremors of the forelegs and 
head occurred throughout the 5-day 
study and, by the third exposure, 
comeal opacity was noted in several 
animals. All rats showed weight loss, 
and four of 20 died by the fifth exposure. 
Acutely poisoned animals showed 
purulent bronchitis and 
bronchopneumonia at autopsy (ACGIH 
1986, p. 198; Proctor. Hughes, and 
Fischman 1988. p. 200). In guinea pigs, 
the liquid has been shown to be a severe 
irritant of the skin and to cause skin 
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sensitization (Proctor, Hughes, and 
Fischman 1988. p. 200). 

A reported human exposure to this 
substance involved the brief inhalation 
of a 100-ppm concentration of 
diethylamino-ethenol and resulted in 
nausea and vomiting within S minutes of 
the onset of exposure (Proctor. Hughes, 
and Fischman 1988, p. 200). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit 
workers in agriculture are at significant 
risk of experiencing eye, skin, and 
respiratory irritation and nausea 
associated with exposure to 
diethylaminoethanoL The Agency 
believes that establishing an 8-hour 
TWA of 10 ppm. with a skin notatioa. is 
necessary to substantially reduce this 
risk. In addition, promulgation of this 
limit will make G^HA's PEL for this 
substance consistent across all 
regulated sectors. 

DUSOBUTYL KETONE 

CAS: 108^83-8; Chemical Formula: 

((CH.)iCHCH,l,CO 
H.S. No. 1140 

OSHA currently has an hour TWA 
limit of 50 ppm for diisobutyl ketone in 
the construction and maritime 
industries. The Agency has no PEL for 
this substance in agriculture. The 
ACGIH has a TLV»-TWA of 25 ppm for 
diisobutyl ketone, which is also 
NIOSH REL. OSHA is proposing a PEL 
of 25 ppm as an 6-hour TWA for 
diisobutyl ketone in the construction, 
agriculture, and maritime industries. 

This is the limit recently established for 
this substance in general industry. 

The primary health effects associated 
with exposure to diisobutyl ketone are 
eye, nose, cuid throat irritation, although 
experimental animals have shown some 
systemic effects and at high 
concentrations have shown narcotic 
effects. The oral LOm in rats is 5750 mg/ 
kg, the lowest lethal concentration in the 
same species is 2000 ppm for 4 hours, 
and the dermal LDm in rabbits is 18 j^kg 
(RTECS1990). Rats and guinea pigs 
survived single exposures lasting for 7.5 
to 16 hours to essentially saturated 
vapor (McOmie and Anderson 1949/Ex. 
1-916). Smjrth, Carpenter, and Weil 
(1949/Ex. 1-^528) reported that five of six 
rats were narcotiz^ and died after 
exposure to a concentration of 2000 ppm 
for hours. At autopsy, acutely poison^ 
animals showed damage of the lurtgSf 
liver, and kidneys (Carpenter, Pozzani, 
and Weil 1953). Di^t application of 
diisobutyl ketone to rabbit skin caused 
only mild irritation, and no eye irritation 
was reported after instillation of this 
substance into rabbit eyes (Smyth, 
Carpenter, and W'eil 1949/Ex. 1-528). 


Carpenter and Smyth (1946/Ex. 1-859) 
reported a no-effect level for diisobutyt 
ketone of 125 ppm in rats and guinea 
pigs given 30 7-hour exposures. At a 
concentration of 250 ppm on the same 
regimen, the liver and kidney weights of 
female rats increased and the liver 
weights of male guinea pigs decreased: 
at concentrations of 530 and 920 ppm. 
rats showed increased liver and kidney 
wei^ts at autopsy, and an increase in 
mortality was noted when the 
concentration reached 1650 ppm 
(Carpenter and Smyth 1946/Ex. 1-6S9). 
Daily diisobutyl ketone doses of 4000 
mg/kg administered by gavage killed ail 
rats after 2 or 3 days. Severe central 
nervous system depression, 
hepatotoxicity. and dehydration mere 
the cause of death in these acutely 
poisoned animals (Clayton and Clayton 
1982. p. 4770). 

Silverman, Schulte, and First (1948/ 
Ex. 1-142) reported that volunteers 
experienced eye irritation and 
complained of objectionable odor when 
exposed to conoentrations of diisobutyl 
ketone above 25 ppm. At a 100-ppm 
concentration for 3 hours, these subjects 
experienced lacrimation. throat 
irritation, headaches, and dizziness 
(Silverman. Schulte, and First {1946/Ex. 
1-142). 

Based on this evidence, OSHA 
preliminarily concludes that the 
proposed 25-ppm limit is necessary to 
reduce the significant risk of irritation, 
headaches, and dizziness associated 
with workplace exposures to diisobutyl 
ketone. This is the limit recently 
established for this substance in general 
industry. The Agency considers these 
exposure-related effects material 
impairments of health and believes that 
the proposed PEL will substantially 
reduce dies^ risks for workers in 
construction, maritime, and agriculture. 
DIMETHYLAMINE 
CAS: 124-40-3; Chemical Formula: 

[OiHthNH 

H.S. No. 2066 

In general industiy, constructioQ, and 
maritime, OSHA's permissible exposure 
limit for dimethylamine is 10 ppm as an 
8-hour time-weii^ted average (TWA). 
There is no limit in agriculture for this 
substance. The 1987-1988 ACGIH TLV»- 
TWA for this substance is 10 ppnu 
NIOSH has no REL for dimethylamine. 
OSHA is proposing an 8-hour TWA PEL 
of 10 ppm for dimethylamine in 
agriculture. Promulgation of this limit 
make the PEL for this substance 
consistent across all regulated sectors. 

Dimethylamine is a gas at room 
temperature and has a strong ammonia¬ 
like odor (HSDB 1985; Hawley's 1987. p. 
409). It is used as a propellant for 


pesticides, a chemical intermediate, an 
accelerator in vulcanizing rubber, and as 
an attractant for boll weevils (to 
facilitate their extermination). 
Dimethylamine is also used as an acid 
gas absorbent a dehairing agent a 
gasoline stabilizer, and an ingredient in 
missile fuels, rocket propellants, and 
pharmaceuticals (HSDB 195: Hawley s 

1987, p. 410), 

Dimethylamine is an irritant of the 
eyes, mucous membranes, and 
respiratory tract In both animals and 
humans (lector. Hughes, and Fischman 

1988, p. 207; ACGIH 1906, p. 206). The 6- 
hour L(io In rats is 4540 ppm. and the 
oral LDsoS in mice, rats, and guinea pigs 
are 316 mg/kg, 698 mg/kg. and 240 mg/ 
kg. respectively (RTECS 1990). Severe 
irritation of the gastric mucosa, 
accompanied by hemorrhage in the 
stomach wait was noted In animals 
acutely poisoned by oral administration 
(ACGIH 1986. p. 206). Signs of eye 
irritation, gasping, tearing, salivation, 
and bloody disdmrge from the nose 
were noted in rats ^at died after 
exposure for 1 hour to a 4540-ppm 
concentration. Comeal opacity occurred 
3 hours after the exposure began, and 
death was usually preceded by 
convulsions; at autopsy, severe 
congestion, ulceration, and necrosis of 
the nasal turbinates were observ^ed 
(Steinhagen et al. 1962). At 
concentrations greater dian 2500 ppm. 
emphj^ema. bronchopneumonia, liver 
cell death, and corneal ulceration 
occurred in acutely poisoned animals 
(Steinhagen et aL 1982). Animals of 
several species were repeatedly 
exposed to concentrations of 
approximately 100 to 200 ppm of 
dimethylamine for 18 to 20 weeks and 
developed marked irritation of the 
respiratory tract and pulmonary edema 
and also sustained injury to the liver 
(McNulty 1983). Among the guinea pigs 
and rabbits exposed on this regimen, 
comeal injuiy was observed after 9 days 
of exposure: degenerative changes of the 
testicles occurred in one monkey and 
one of ten rats in these experiments 
(ACGIH 1988, p. 206). Continuous 
exposure to a 5 ppm dimethylamine 
concentration for 90 days resulted in no 
overt signs of loxidty in experimental 
animals of several species, but autopsy 
showed inflammatory changes in the 
lungs (Coon et al. 1970). Skin contact 
with dimethylamine results in necrosis, 
and eye contact causes severe comeal 
injury or pennanent comeal opacity 
(Ptoctor, Hughes, and Fischman 19^ p. 
207; Grant 1988, p. 348). 

In humans, contact of the eyes with 
this substance causes intense pain, 
severe damage, and may cause 
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permanent coraeal opacity (Grant 1966. 
p. 348). Skin contact with the liquid may 
cause minor irritation on short contact; 
on longer contact, necrosis of the skin is 
possible (Cenium MSDS 1986. No. 568). 
Oerzxiatitis and conjunctivitis have both 
been reported to occur in chemical 
workers chronically exposed to this 
substance (Proctor. Mughes, and 
FisAman 1988. p. 207). By analogy with 
effects seen in animals, sublethal doses 
could result in delayed tracheitis, 
bronchitis, pulmonary edema, and 
pneumonitis, and ingestion could lead to 
gastric irritation and hemorrhage 
(ACGIH 1988a, p. 207). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in a^culture are at significant 
risk of experiencing the eye. mucous 
membrane, and respiratory tract 
irritation associated with exposure to 
dimethylamine. The Agency believes 
that establishing an S-hour TWA PEL of 
10 ppm is necessary to substantially 
reduce this risk. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
DI\IElWIi>HTHALATE 
CAS: 131-11-3; Chemical Formula: 

CkHtfCOOGHih 
H.S. No. 1136 

OSHA’s PEL for dimethylphthaiate in 
general industry, construction, and 
maritime is 5 m^m* as an 8>hour TWA: 
there is no PEL in agriculture. The 
ACGIH TLV^-TWA for 
dimethylphthaiate is 5 mg/m* as an 8- 
hour TWA: there is no NIOSH REL for 
this substance. OSHA is proposing an 8- 
hour TWA PEL of 5 mg/m* for 
dimethylphthaiate in agriculture. This 
action will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Dimethylphthaiate is a colorless, 
viscous liquid %vith a slightly aromatic, 
ester-like odor (Cla>ion and Clayton 
191. p. 2343; HSDB 1991). It is primarily 
used as a solvent and plasticizer. Since 
World War IL dimethylphthaiate has 
been used as an insect repellant; this 
substance is also an effective leech 
repellant. Dimethylphthaiate also find « 
use as an ingredient in solid rocket 
propellants, lacquers, coating agents, 
safely glass, molding powders, and 
perfumes (HSDB 1987). 

Dimethylphthaiate is an irritant of the 
eyes and mucous membranes in both 
animals and humans; embryotoxic and 
fetoloxic effects have been reported in 
animals. The oral LDsos in rats and mice 
are 6800 mg/kg (both species): the 
lowest lethal concentration in cats is 
9630 mg/m* for 6 hours (RTl^lCS 1991J. 


Applied to 10 percent of the body 
surface of rabbits for 90 days at a dose 
of 4.0 mg/kg. dimethylphthaiate caused 
death in some animals; at autopsy, 
pulmonary edema and slight kidney 
damage were seen in these animals 
(Draize |. et al. 1948. in ACGIH 1988, p. 
211). Cats exposed to dimethylphthaiate 
vapors exhibited signs of intense 
irritation of the mucous membranes, 
excessive salivation, and restlessness at 
a concentration of 250 ppm; exposure to 
a concentration of 1250 ppm caused the 
death of one cat and signs of nervous 
system depression in the surviving 
animals (l^Faux 1968, p. 138, in ACGIH 
1988, p. 211). A chronic feeding study in 
female rats involving doses of 2 to 6 
percent dimethylphthaiate in the diet 
showed growth effects in animals dosed 
at the 4 and 8 percent levels and 
nephritic changes in those dosed at the 6 
percent level (Clayton and Clayton 1982. 
p. 2343). Pregnant rats given 
intraperitoneal injections of 
dimethylphthaiate at various doses on 
days 5 through 15 or 3 through 9 of 
gestation had litters with an increased 
number of skeletal abnormalities or 
experienced an increase in the number 
of resorptions (RTECS1991: Sin^ 
Lawrence. Autian 1972. J. Pharmacol. 

Sci. 61:51-55; J. Dairy Sci 55.1972). 

In humans, dimethylphthaiate is an 
irritant of the eyes and mucous 
membranes; this substance is not readily 
absorbed through the skin (Windholz M 
and Budavari S, 1976). Ingestion of 
dimethylphthaiate causes 
gastrointestinal irritation, hypotension, 
and coma. In one fatal case of a suicidal 
ingestion of a mixture containing 
dimethylphthaiate and ketone 
peroxides, the principal toxic symptoms 
were marked esophagitis and gastritis 
with hemorrhage (NIOSH/OSHA 
Guidelines 1981, p. 1). Direct contact of 
dimethylphthaiate with the ey^s has 
caused chemical burns that 
subsequently healed compleleiy 
(McLaughlin RS, 1948. in Clayton and 
Clayton 1981, p. 2343). 

Based on this evidence. OSHA 
preliminarily concludes that agricultural 
workers exposed to this substance at 
the levels permitted by the absence of a 
limit are at significant risk of 
experiencing irritation of the eyes and 
mucous membranes. The Agency 
considers these effects material health 
impairments and believes that 
establishing a PEL of S mg/m* as an 8 - 
hour TWA is necessary to protect 
w'orkers in agriculture from these 
significant risks. In addition, 
promulgation ofthese limits will make 
OSHA’s PELS for this substance 
consistent across all regulated sectors. 


EPICHLOROHYDRIN 

CAS: 106-89-: Chemical Formula: 

CjHoClO 
H.S. No. 1158 

OSHA has an 8-hour TWA limit of 5 
ppm. with a skin notation, for 
epichlorohydrin in the construction and 
maritime industries. The Agency has no 
PEL for this substance in agriculture. 

The ACGIH has a TLV*-TWA of 2 ppm. 
with a skin notation, for 
epichlorohydrin. NIOSH considers this 
substance a potential human carcinogen 
and recommends that occupational 
exposure be minimized to the extent 
possible. OSHA is proposing a 2 ppm 
TWA, with a skin notation, for 
epichlorohydrin in the construction, 
agriculture, and maritime industries. 

This is the limit recently promulgated for 
this substance In the air contaminants 
standard for general industry. 

Epichlorohydrin is an unstable liquid 
with an odor like that of chloroform. It is 
used as a solvent, as the raw material 
for the manufacture of epoxy and 
phenoxy resins and of elastomers, in the 
synthesis of glycerol, and in the rubber 
and paper industries (ACCIH 1986, p. 
233). 

In animals, epichlorohydrin causes 
irritation and is systemically toxic by ail 
routes of exposure (Shell Chemical 
Corporation 1958, as cited in ACGIH 
1986/Ex. 1-3, p. 233). Chronic exposure 
causes nephrotoxicity (lARC 1987. 

SuppL 7. p. 202). This substance also 
causes cancer and has reproductive 
effects in experimental animals. The 
oral LDm in rats ranges from 90 mg/kg to 
260 mg/kg, and the dermal LDm in 
rabbits ranges from 515 mg/kg to 755 
mg/kg (Lawrence, Malik. Turner, and 
Autian 1972/Ex. 1-1058: RTECS 1987). 
Acutely poisoned animals show 
respiratory and nervous system effects 
before death. In mice, single 30-minute 
exposures to an 8300-ppm concentration 
of epichlorohydrin vapor caused 
muscular paralysis and death from 
respiratory failure; similar results have 
been reported in rats after dermal 
application of a 0.5-ml/kg dose and tn 
mice after repeated oral administration 
of 0.1 mg/kg doses (Shell Chemical 
Corporation 195, as cited in ACCIH 
1986/Ex. 1-3, p. 233). When exposed to 
an epichlorohydrin concentration of 32 
ppm (7 hours/day. 5 days/week) for 91 
days, rats failed to gain weight nor 
mally; at a concentration of 16 ppm they 
developed enlarged kidneys (ACGIH 
1988/Ex. 1-3. p. 233). Gage (1959/Ex. 1- 
1052) confirm^ these findings and 
demonstrated lung, liver, and kidney 
injury in rats exposed repeatedly for 6 
hours to epichlorohydrin concentrations 
ranging from 17 to 120 ppm: no effects 
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were observed when the concentration 
was reduced to 9 ppm. Epichlorohydrin 
has been tested for carcinogenicity in 
rats by oral administration and 
inhalation and in mice by skin 
application and subcutaneous and 
intraperitoneal injection. The results of 
both bioassays in rats were positive 
(papillomas and carcinomas of the 
forestomach and nasal cavity, 
respectively). Results of the skin 
painting study in mice were negative; 
however, epichlorohydrin caused 
injection-site tumors when administered 
to mice subcutaneously and was active 
in a mouse-lung tumor bioassay by 
intraperitoneal injection (lARC 1987, 
Suppl. 7. p. 202). Based on this evidence, 
the International Agency for Research 
on Cancer has concluded that the 
evidence for the carcinogenicity of 
epichlorohydrin in animals is sufficient 
and has assigned this substance to 
Category 2A (lARC 1907, Suppl. 7, p. 
202). Administration of 15 mg/kg/day to 
rats caused infertility within 7 days: 
cessation of exposure restored fertility 
in these animals (LARC 1976, Vol. 11, p. 
135). In a recent experiment, fertility in 
male rats given 50 mg/kg/day for 21 
days before mating was totally 
impaired; dose-dependent trends in all 
sperm-motion parameters were 
observed in this study (Toth, Zenick, 
and Smith 1989, in Silver Platter 
printout). 

In humans, exposure to 
epichlorohydrin causes moderate-to- 
severe irritation of the eyes and 
respiratory tract, skin bums and 
sensitization, and central nervous 
system, blood, and kidney effects. 
Exposure to an epichlorohydrin 
concentration of 20 ppm for 1 hour 
caused burning of the eyes and nasal 
mucosa (NIOSH 1976c/Ex. 1-972). At a 
concentration of 40 ppm, irritation 
persisted for 48 hours after exposure 
(NIOSH 1976c/Ex. 1-972). A worker 
exposed to high (not further specified) 
concentrations of epichlorohydrin 
experienced eye and upper respiratory 
tract irritation, nausea, vomiting, 
headache, and difficult breathing; this 
individual continued to show signs of 
pulmonary and liver damage and of 
hypertension 2 years after the incident 
(NIOSH 1976c/Ex. 1-972). In contact 
with the skin, epichlorohydrin causes 
redness and itching, as well as bums 
that may have a delayed onset (NIOSH 
1976c/Ex. 1-972). Six workers in the 
Netherlands developed skin 
sensitization reactions to this substance 
after repeated contact with it in the 
workplace (van Joost 1988. Contact 
Derm: 19). NIOSH (1976c/Ex. 1-972) 
reports that humans exposed to 


concentrations of epichlorohydrin above 
100 ppm for brief periods have 
subsequently developed lung edema and 
kidney damage. A group of 
epichlorohydrin-exposed workers 
showed blood and cytogenetic effects, 
including increased incidences in the 
percentage of lymphocytes with 
chromatid breaks, damaged blood cells, 
and abnormal cells (Picciano 1979, 
Mutat. Res. 66:169-173). A laboratory 
assistant severely overexposed to 
epichlorohydrin developed eye and lung 
irritation, followed by chronic asthmatic 
bronchitis. Serial biopsies of the liver in 
this worker established that a 
substantial amount of fatty infiltration 
had occurred (Schultz 1964, in Deutsche 
med. Wochenschrift 89:1342-1344). The 
results of epidemiological studies of 
epichlorohydrin-exposed workers have 
been inconclusive. One study showed a 
slight excess of lung cancer in two 
cohorts of U.S. workers (Enterline 1982, 
in Ann. N.Y. Acad. Sci. 381:344-349); 
another study in a European cohort 
yielded inconclusive results (Tassignon, 
Bos, Craigen, Jacquet, Kueng, 
Lanouziere-Simon. Pierre 1983, in Int. 
Arch. Occup. Environ. Hlth. 51:325-336). 
A recent mortality study in dye and 
resin workers (Delzell, Macaluso. Cole 
1989, in JOM 31) has shown a slight 
excess of lung cancer, although the 
number of observed cases was small in 
this study. 

OSHA is proposing an hour TWA 
limit of 2 ppm, with a skin notation, for 
epichlorohydrin in the construction, 
agriculture, and maritime industries. 
These are the limits recently established 
for this substance in general industry. 
The skin notation is proposed because 
of this substance’s capacity to penetrate 
the skin and cause systemic toxicity. 

The Agency preliminarily concludes that 
this limit and the skin notation will 
protect workers in these sectors from 
the significant risk of dermal, 
respiratory, liver, and kidney effects that 
are potentially associated with exposure 
to epichlorohydrin at elevated 
concentrations. OSHA considers these 
ex'posure-related effects material 
impairments of health. 

ETHYL ACETATE 

CAS: 141-78-6; Chemical Formula: 

CHsCOOCaHs 
H.S. No. 2075 

In general industry, construction, and 
maritime. OSHA’s current permissible 
exposure limit for ethyl acetate is 400 
ppm as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV®-TWA of 400 ppm for this 
substance; there is no NIOSH REL. 
OSHA is proposing to apply an 8-hour 
TWA PEL of 400 ppm to ethyl acetate in 


agricultural workplaces. Promulgation of 
this limit will make the PEL for ethyl 
acetate consistent across industry 
sectors. 

Ethyl acetate is a colorless liquid with 
a fruity odor. It is used as a solvent for 
varnishes, lacquers, and nitrocellulose; 
and in the manufacture of artificial silk 
and leather, perfumes, photographic 
film, and artificial fruit essences 
(ACGIH 1986, p. 239; Clayton and 
Clayton 1982, p. 2267). 

Ethyl acetate is an irritant of the eyes, 
mucous membranes, and respiratory 
tract in both animals and humans: at 
high concentrations it causes central 
nervous system depression in laboratory 
animals (ACGIH 1980, p. 239; Proctor, 
Hughes, and Fischman 1988, p. 234). The 
oral LDso in rats is 5620 mg/kg; the 
subcutaneous LDso in cats is reported to 
be 3000 mg/kg (RTECS 1990). Cats 
exhibited irritation and labored 
breathing following an 8-hour exposure 
to a 9000-ppm concentration of ethyl 
acetate; deep narcosis resulted from 
exposure to 20,000 ppm for 45 minutes, 
and exposure of these animals to 43,000 
ppm for about 15 minutes was fatal. 
Autopsy revealed pulmonary edema 
with hemorrhage and hyperemia of the 
respiratory tract (Proctor, Hughes, and 
Fischman 1988, p. 234). Rabbits exposed 
repeatedly to 4450 ppm showed 
secondary anemia with leukocytosis and 
hyperemia and, at autopsy, liver damage 
(lector, Hughes, and Fischman 1988, p. 
234). A study by Smyth and Smyth 
(1928) stated that animals could survive 
65 exposures lasting 4 hours each at a 
concentration of 2000 ppm without 
suffering any ill effects. 

Exposure of unacclimated human 
subjects to a 200-ppm concentration of 
ethyl acetate resulted in complaints 
about its strong, objectionable odor, and 
irritation of the eyes. nose, and throat 
was experienced at a concentration of 
400 ppm (ACGIH 1986, p. 239). However, 
no adverse effects were noted in 
workers exposed for several months to 
ethyl acetate concentrations ranging 
from 375 to 1500 ppm (Proctor. Hughes, 
and Fischman 1980, p. 234; ACGIH 1986. 
p. 239). Exposure to ethyl acetate may. 
in rare instances, cause skin 
sensitization and result in inflammation 
of the mucous membranes and 
eczematous eruptions (Proctor. Hughes, 
and Fischman 1988, p. 234). There is one 
report of a fatality that resulted when a 
tank painter inhaled very high 
concentrations (level unspecified) of 
ethyl acetate (ACGIH 1986. p. 239). 

Based on this evidence, OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
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risk of experiencing the eye. mucous 
membrane, and respiratory tract 
irritation potentialiy associated with 
exposure to ethyl acetate and that they 
may also be at significant risk of 
experiencing central nervous system 
depression. The Agency believes that 
establishing an 8>hour TWA of 400 ppm 
for ethyl acetate in agriculture is 
necessary to substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

ethyl amyl ketone 

CAS: 541-85-5; Chemical Fonnuia: 

CHjCHiCOCHiCHaCHCHiCHs 
H.a No. 2080 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for ethyl amyl ketone is 25 ppm as 
an B'hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 25 ppm for ethyl amyl ketone. 
NIOSH has no REL but concurs with the 
PEL being proposed. OSHA is proposing 
an 8-hour TWA PEL in agriculture of 25 
ppm for ethyl amyl ketone. Piomuigation 
of this limit will make the PEL for ethyl 
amyl ketone consistent across all 
OSHA-reguIated sectors. 

Ethyl amyl ketone, which is also ^ 
called 5-methyl-3-heptanone, is a 
colorless liquid with a strong, pungent 
odor that is similar to that of apricots 
and peaches. Ethyl amyl ketone is used 
as B solvent for nitrocellulose and vinyl 
resins and in the manufacture of 
perfume (Hawley’s 1987, p. 478: Clayton 
and Clayton 1982, p. 4767). 

Ethyl amyl ketone is an irritant of the 
eyes, mucous membranes, and skin in 
humans and animals. At veiy high 
concentrations, it also causes central 
nervous system depression (Proctor, 
Hughes, and Fischman 1988, p. 237; 
Clayton and Clayton 1982. p. 4767). The 
oral liXos for rats. mice, and guinea pigs 
are 3500 mg/kg, 300 mg/kg. and 2500 
mg/kg. respectively (RTECS1991). In 
contact with the skin of rabbits, a 500- 
mg dose of ethyl amyl ketone caused 
mild irritation (RTECS 1991). The lowest 
lethal concentrations in rats and mice 
are 3484 ppm over 8 hours and 3484 ppm 
over 4 hours, respectively (RTECS 1988). 
Mice and rats rapidly developed signs of 
eye and respiratory tract irritation when 
exposed to a single dose of vapor- 
saturated air (an ethyl amyl ketone 
concentration of approximately 3000 
ppm) for 4 hours. Three of six mice died 
from this exposure, but there were no 
deaths among the rats (Clayton and 
Clayton 1982, p. 4768), Four of the six 
rats died after exposure to a 600Q-ppm 
cozicentration of ethyl amyl ketone for 8 
hours (Clayton and Clayton 1982. p. 476). 


Other signs of overexposure, including 
ataxia, prostration, and respiratory 
distress, were observed in these animals 
and were followed by narcosis (Clayton 
and Clayton 1982, p. 4768: Proctor. 
Hughes, and Fischman 1968, p. 237). 

In humans, eye contact with ethyl 
amyl ketone causes transient corneal 
injury, and repeated contact with the 
sldn results in drying and cracidng 
(Proctor. Hughes, and Fischman 1968, p. 
237). individuals exposed to a 25-ppm 
concentration of ethyl amyl ketone 
developed irritation of the eyes and 
respiratory tract; exposure to 100 ppm 
caused symptoms of mucous membnrane 
Irritation, headache, and nausea that 
were too severe to be tolerated for more 
than a few minutes (Krasavage 1962. in 
Proctor, Hughes and Fischman 1988, p. 
237). 

Based on this evidence. OSHA 
preliminarily concludes that ethyl amyl 
ketone causes irritation of the eyes and 
mucous membranes, dermatitis, and 
narcosis in exposed workers. OSHA 
therefore preliminarily finds that in the 
absence of a limit for ethyl amyl ketone, 
workers in agriculture are at significant 
risk of experiencing these material 
impairments of health and that the 
proposed 8-hour TWA PEL of 25 ppm is 
necessary to substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

ETHYL BENZENE 

CAS: 100-41-4; Chemical Formula CJiio 
H.a No. 1162 

OSHA’s limit for ethyl benzene in the 
construction and maritime industries is 
100 ppm as an 8-hour 'TWA. The Agency 
has no PEL in agriculture for this 
substance. The ACGIH has a TLV®- 
TWA of 100 ppm and a TLV®-STEL of 
125 ppm for ethyl benzene; there is no 
NIOSH REL Based on the irritant 
properties associated with exposure to 
ethyl benzene, OSHA is proposing 
permissible exposure limits for this 
substance in the construction, 
agriculture, and maritime industries of 
100 ppm as an 8-hour TWA and 125 ppm 
as a IS-minute STEL The Agency 
recently established these limits for 
ethyl benzene in general industry, and 
NIOSH (Ex. 8-47) concurred that these 
limits were appropriate for this 
substance. 

Ethyl benzene is a colorless, 
flammable liquid with an aromatic odor. 
It is used as an intermediate in synthetic 
rubber and styrene production and as a 
solvent (ACGIH 1966. p. 244). This 
substance also finds use as a component 
of fuel (HSDB 1985). 


Ethyl benzene is an irritant of the 
eyes. skin, and mucous membranes in 
both animals and humans; at high 
concentrations, this substance causes 
central nervous system depression 
(Proctor. Hughes, and Fischman 1968, p. 
237). The oral LOw in rats is 3500 mg/kg, 
and the dermal LDm in rabbits is 
reported to range from 5000 to 17,600 
m^kg (Clayton and Qayton 1982. p. 
3306; RTECS 1991). The lowest lethal 
concentration in rats is 4000 ppm for 4 
hours (RTECS 1991), 

A comment submitted by the Arco 
Chemical Company in OSHA’s recent 
air contaminants rulemaking for general 
industry summarizes the available 
information on ethyl benzene’s toxicity 
in animals, as reported in several recent 
studies (ECETOC 1986; Dynamac 
Corporation 1988) cmd in a personal 
communication fr^m the National 
Toxicology Program’s Cbemicsl 
Manager for Ethyl Benzene. (Arco’s 
comment summarizing these findings is 
in the docket as Ex. 3-636.) These 
investigators found that ethyl benzene 
causes: (1) Moderate dermal irritation 
on intact and abraded rabbit skin after a 
24-hour application; (2) mild 
conjunctival irritation (without corneal 
effects) from direct instillation of 
undiluted ethyl benzene in rabbit eyes; 
(3) erythema and edema with superficial 
necrosis, resulting in exfoliation of large 
patches of skin, following repeated and 
prolonged application of the undiluted 
materid to rabbit skin; (4) ”a slight 
cloudy swelling of hepalocytes” in 
animals subchronically exposed to the 
vapor, (5) congestion of the lungs, nasal 
mucosa, liver, and kidneys in mice and 
rats exposed 6 hours/day for 4 
consecutive days to ethyl benzene 
concentrations of 2360 ppm and in mice 
exposed to 1190 pprn; and (6) 
lacrimation and salivation in rats 
exposed to 400 or 600 ppm 
concentrations of ethyl benzene for 6 
hours/day, 5 days/week (ECETCXI1906 
and Dynamac Corporation 1986, both as 
cited in Ex. 3-638). Arco (Ex. 3-638) 
stressed the fact that, except at very 
high concentrations, significant systemic 
toxicity does not appear to be a 
manifestation of ethyl benzene 
exposure. 

Brief exposures of human subjects to 
a 5000-ppm concentration of ethyl 
benzene caused intolerable irritation, 
and exposure to 2000 ppm resulted in 
lacrimation, nasal irritation, and vertigo; 
exposure to a 1000-ppm concentration 
produced eye irritation, although 
volunteers rapidly developed a 
tolerance to this concentration. Acute 
exposure to the vapor at a concentration 
of 200 ppm causes mild eye irritation 
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fWolf et al. AMA Arch. IndL Hlth. 14:387, 
1956). Chronic exposure to ethyl 
benzene concentrations above 100 ppm 
has caused fatigue, sleepiness, 
headache, and eye and respiratory tract 
irritation (Bardodej and Baidodegova 
1970). Redness and inflammation may 
occur on contact of the skin with this 
substance (HSDB 1985). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers in construction, maritime, 
and agriculture who are exposed to 
concentrations of ethyl benzene above 
100 ppm. even briefly, are at significant 
risk of experiencing eye and upper 
respiratory tract irritation. The Agency 
believes that the proposed limits are 
necessary to substantially reduce this 
risk of material health impairment. 
Accordingly, OSHA is proposing in 
construction, maritime, and agriculture a 
15-minute short-term limit of 125 ppm for 
ethyl benzene to supplement the 
proposed 100-ppm TWA limit for this 
substance in these sectors. Promulgation 
of the proposed STEL will make OSHA’s 
PELS for ethyl benzene consistent across 
all industry sectors within OSHA’s 
jurisdiction. 

ETHYL BUTYL KETONE 
CAS: 106-35-4; Chemical Formula: 

CiHuO 
H.S. No. 2077 

In general industry, construction, and 
maritime, OSHA*s permissible exposure 
limit for ethyl butyl ketone is 50 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 50 ppm for this substance; 
NIOSH has no REL OSHA is proposing 
an 8-hour TWA PEL in agriculture of 50 
ppm for ethyl butyl ketone. 

Promulgation of this limit will make the 
PEL for this substance consistent across 
all regulated sectors. 

Ethyl butyl ketone is a colorless liquid 
with a strong, fruity odor. It is used 
primarily as an organic solvent and a 
chemical intermediate but also Hnds use 
as a synthetic flavoring agent (Clayton 
and Clayton 1982, p. 4761; HSDB 1984). 

Ethyl butyl ketone is an irritant of the 
eyes, mucous membranes, and skin in 
laboratory animals; at high 
concentrations, it causes central 
nervous system depression. The oral 
LDso in rats is 2760 mg/kg; the dermal 
LD50 for rabbits is greater than 16.4 g/kg 
(20 ml/kg) (RTECS 1990; ACGIH 1986, p. 
246). Rats exposed to a 4000-ppm 
concentration for 4 hours died, but all 
rats survived an exposure to 2000 ppm 
for 4 hours (ACGIH 1986, p. 246). A 68- 
hour exposure to a 5800-ppm ethyl butyl 
ketone concentration killed all rats, but 
exposure to 420 or 3000 ppm for the 
same period of time was not lethal; 


however, ataxia, prostration, and 
narcosis were noted in these animals at 
the higher exposures (Clayton and 
Clayton 1982, p. 4762). Rats 
administered 2 g/kg/day by gavage, 5 
days/week for 14 weeks exhibited hind¬ 
leg weakness and tail drag. 
Neuropathology revealed central- 
peripheral-distal axonopathy 
characterized by neurofilamentous 
hyperplasia and giant axonal swelling 
(O’Donoghue et al. 1984). No signs of 
systemic toxicity or neurotoxicity were 
observed in rats exposed to a 700-ppm 
concentration of ethyl butyl ketone for 
72 hours/week for 24 weeks (Clayton 
and Clayton 1982, p. 4762; Proctor. 
Hughes, and Fischman 1988, p. 239). 
Ethyl butyl ketone causes mild-to- 
moderate irritation when applied to the 
skin of rabbits. Contact of ethyl butyl 
ketone with the eyes of rabbits caused 
slight ocular irritation (Clayton and 
Clayton 1982, p. 4761). 

Information on the effects of human 
exposure to ethyl butyl ketone is limited. 
Applied to the skin of volunteers for 48 
hours under an occluded patch, a 4- 
percent solution of ethyl butyl ketone 
failed to cause skin irritation or skin 
sensitization (Clayton and Clayton 1982, 
p. 4762). 

Based on this evidence, OSHA 
preliminarily concludes that in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
risk of experiencing the eye, mucous 
membrane, and skin irritation 
associated with exposure to ethyl butyl 
ketone and that they may also be at 
significant risk of experiencing central 
nervous system depression. The Agency 
believes that establishing an 8-hour 
TWA PEL of 50 ppm is necessary to 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
ETHYL ETHER 

CAS: 60-29-7; Chemical Formula: 

CaH50CiH6 
H.S. No. 1164 

OSHA’s limit for ethyl ether in the 
construction and maritime industries is 
400 ppm as an 8-hour TWA. The Agency 
has no PEL for this substance in 
agriculture. The ACGIH has a TLV®- 
TWA of 400 ppm and a TLV®-STEL of 
500 ppm for ethyl ether, there is no 
NIOSH REL OSHA is proposing a 400 
ppm 8-hour TWA and a 500 ppm STEL 
for ethyl ether in the construction, 
agriculture, and maritime industries. 
These are the limits recently established 
in general industry, and their 
promulgation will make OSHA’s PELs 
for this substance consistent across all 
OSHA-hegulated sectors. 


Ethyl ether is a colorless, volatile, 
mobile liquid with a distinct odor and a 
burning, sweet taste. It is extremely 
flammable and is a severe fire and 
explosion hazard when exposed to heat 
or flame. Ethyl ether is used as a reagent 
in organic synthesis and is also used as 
a solvent for waxes, fats. oils, perfumes, 
alkaloids, and gums (ACGIH 1986, p. 
259). Ethyl ether also finds use as an 
anesthetic in humaif and animal 
medicine and as a refrigerant and motor 
fuel additive (ITI1986, p. 178; NIOSH/ 
OSHA Occupational Health Guideline 
1981, p. 3). 

Ethyl ether is an irritant of the eyes, 
skin, and respiratory tract in both 
animals and humans; exposure to high 
concentrations causes central nervous 
system depression and anesthesia. The 
oral LDso in rats is 1215 mg/kg. and the 
LCso in the same species is 73,000 ppm 
for 2 hours (RTECS 1991). The lethal 
concentration for a single exposure in 
the monkey is reportedly between 71,600 
ppm and 192,500 ppm ethyl ether by 
volume (Clayton and Clayton 1982, pp. 
2507-2510). Exposure to a 6.4 percent 
(64,000 ppm) concentration of ethyl ether 
caused deep anesthesia in mice, and 
respiratory arrest occurred at a 
concentration of 12.8 percent (128,000 
ppm) (Clayton and Clayton 1981, p. 
2507-2510). Contact of the eyes of 
rabbits with ethyl ether has produced 
slight, reversible injury (Grant 1986, p. 
411). Chronic exposure of rats to a 2000- 
ppm doncentration of ethyl ether for 
more than 30 weeks caused no adverse 
effects on body weight, food 
consumption, hematology, urinalysis, or 
histopathology; however, liver enzymes 
were elevated in these animals despite 
the fact that no liver damage was 
identified at autopsy by microscopic 
examination (Clayton and Clayton 1982, 
pp, 2507-2510). Mice exposed to ethyl 
ether during pregnancy have had an 
increased number of offspring with 
abnormalities (RTECS 1991; Friedman 
1988). Ethyl ether is mutagenic both in 
bacterial and mammalian test systems 
(RTECS 1991). 

Concentrations of 3.6 to 6.5 percent 
ethyl ether in air (36.000 to 65,000 ppm) 
cause anesthesia in humans; exposure to 
7- to 10-percent concentrations (70.000 to 
100,000 ppm) causes respiratory arrest, 
and exposure to concentrations greater 
than 10 percent (100,000 ppm) can be 
fatal (ACGIH 1986/Ex. 1-3, p. 259). 
Repeated workplace exposures to ethyl 
ether can cause narcosis, exhaustion, 
headache, dizziness, sleepiness, 
excitation, and other psychic 
disturbances (Hake and Rowe 1963a/Ex. 
1-1152). Albuminuria and polycythemia 
may be caused by repeated exposure. 
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and nephritis has occasionally been 
reported (Clayton and Clayton 1981, p. 
2507-2510). Prolonged or repeated 
contact may cause defatting of the skin; 
irritation of the mucous membranes and 
eyes occurs on contact with the liquid or 
after exposure to high concentrations of 
the vapor (Hake and Rowe 1963a/Ex. 1 - 
1152). Nelson and co-workers (1943/Ex. 
1 - 66 ) reported that workers began to 
experience nasal irritation at a 
concentration of 200 ppm (Nelson. Enge. 
Ross et al. 1943/Ex. 1 - 66 ). However. 
Armor (1950. as cited in ACGIH1986/ 

Ex. 1-3, p. 259) observed that exposure 
effects occur in humans only at 500 ppm 
or higher concentrations of ethyl ether. 

OSHA recently established in general 
industry the limits being proposed here 
for the construction, maritime, and 
agriculture industries. The Agency 
preliminarily concludes that both a 
TWA and a STEL are necessary to 
protect exposed workers in construction, 
maritime, and agriculture against the 
significant risk of irritation and narcosis 
potentially associated with excursions 
above the 8 -hour TWA level. OSHA 
believes that the irritation and narcosis 
caused by excessive exposure to ethyl 
ether constitute material impairments of 
health and that the proposed limits are 
necessary to substantially reduce these 
risks. 

ETHYL FORMATE 

CAS: 109-94-4; Chemical Formula: 

HCOOCaHi 
H.S. No. 2079 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for ethyl formate is 100 ppm as an 
8 -hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV®- 
TWA of 100 ppm for this substance; 
NIOSH has no REL OSHA is proposing 
an 8 -hour TWA PEL in agriculture of 100 
ppm for ethyl formate. Promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

Ethyl formate is a colorless, 
combustible liquid with a pleasant odor. 
It is used as a fungicide and larvicide for 
tobacco crops, dried fruits, cereals, and 
other crops. It is also used as a flavoring 
agent, a solvent and in organic 
synthesis (ACGIH 1986, p. 260; Clayton 
and Clayton 1982, p. 2263). When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Ethyl formate is an irritant of the eyes, 
skin, and upper respiratory tract; at high 
concentrations, it causes central 
nen’ous system depression in laboratory 
animals. The oral LDso in rats is 1850 


mg/kg. and the dermal LDm in rabbits is 
20 g/^ (RTECS 1990: HSDB1985). 
Exposure to an 8000-ppm concentration 
of ethyl formate for 4 hours killed 5 of 6 
rats, but exposure to a 4000-ppm 
concentration for 4 hours was not lethal 
(Flury and Zemik 1931, p. 375; Proctor. 
Hughes, and Fischman 1988, p. 254). 

Deep narcosis resulted when cats were 
exposed to a 10 . 000 -ppm concentration 
for 80 minutes, and these animals 
subsequently died. Exposure to a 10 . 000 - 
ppm concentration for 4 hours caused 
pulmonary edema and death in dogs 
(Flury and Zemik 1931, p. 375; Fasset 
1963. p. 1865: Proctor. Hughes, and 
Fischman 1988. p. 254). Cats exposed for 
20 minutes to a 5000-ppm concentration 
exhibited signs of eye irritation. Applied 
to the skin of mice, ethyl formate did not 
cause tumors (Clayton and Clayton 
1982, p. 2264; Flury and Zemik, 1931, p. 
375; Ptoctor, Hughes, and Fischman 
1988, p. 254). 

Slight'eye irritation and rapidly 
increasing nasal irritation were reported 
in humans exposed to a 330-ppm 
concentration of ethyl formate (Flury 
and Zemik 1931. p. 375; Proctor. Hughes, 
and Fischman 19^ p. 254), but no 
systemic effects have been reported. 

Based on this evidence, OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at signiHcant 
risk of experiencing the eye. skin, and 
respiratory tract irritation associated 
with exposure to ethyl formate and that 
they may also be at significant risk of 
experiencing central nervous system 
depression. The Agency believes that 
establishing an 8 -hour TWA PEL of 100 
ppm for this substance will substantially 
reduce this risk for workers in this 
sector. In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

ETHYL MERCAPTAN 

CAS: 75-08-1; Chemical Formula: 

CsHftSH 
H.S. No. 1165 

OSHA has an 8 -hour TWA PEL of 0.5 
ppm for ethyl mercaptan in general 
industry and in the construction and 
maritime industries. The Agency has no 
PEL for ethyl mercaptan in agriculture. 
The ACGIH has a TLV*-TWA of 0.5 
ppm for this substance, and the NIOSH 
R£L is 0.5 ppm as a 15-minute ceiling. 
OSHA is proposing an 8 -hour TWA limit 
of 0.5 ppm for ethyl mercaptan in the 
agriculture Industry. Promulgation of 
this limit will make the PEL for ethyl 
mercaptan consistent across all OSHA- 
regulated sectors. 

Ethyl mercaptan is a colorless liquid 
with a very strong, unpleasant odor. It is 


used in the manufacture of insecticides, 
defoliants, pharmaceuticals, adhesives, 
antioxidants, and plastics and as an 
odorant for natural gas (ACGIH 1986. p. 
262; HSDB 1985). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Ethyl mercaptan is an irritant of the 
mucous membranes; at high 
concentrations, it causes central 
nervous system depression in both 
animals and humans. The oral LD 50 in 
rats is 682 mg/kg. and the LCso in the 
same species is 4420 ppm for 4 hours 
(RTECS 1989). Acutely poisoned animals 
showed behavioral and pulmonary 
effects before death (RTECS 1989). 
Maximal sublethal intraperitoneal doses 
have been reported to induce deep 
sedation, with higher exposures causing 
restlessness, muscular incoordination, 
skeletal muscle paralysis, cyanosis, 
respiratory depression, coma, and death. 
Although inhalation exposure caused no 
noticeable pathology in rats, 
intraperitoneal Injection caused 
lymphatic infiltration of the liver, with 
occasional necrosis (Fairchild and 
Stokinger 1958, Ex. 1-415). One drop 
applied to rabbit eyes caused only slight 
irritation, but 15 minutes of exposure to 
high concentrations of the vapor caused 
closing and rubbing of the eyes, both 
indications that the animals were 
experiencing considerable irritation 
(Fairchild and Stokinger 1958/Ex. 1-415). 
In chronic inhalation studies in rabbits, 
rats, and mice, a five-month exposure to 
a 40-ppm concentration caused minimal 
cardiovascular and other systemic 
effects (Blinova 1965/Ex, 1-603). 

Human volunteers exposed to a 4-ppm 
concentration of ethyl mercaptan for 
three hours daily for 5 to 10 days 
reported the following adverse effects: 
altered taste and olfactory reations. 
periodic nausea, mucous membrane 
irritation, and fatigue. Exposure of 
volunteers to a 0.4-ppm concentration of 
this substance produced no adverse 
signs or symptoms (ACGIH 1986/Ex. 1 - 
3. p. 262). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that the limit recently established in 
general industry and currently in effect 
in all OSHA-regulated sectors other 
than agriculture is necessary to protect 
workers in the agricultural sector. 

OSHA considers the exposure-related 
effects of nausea, fatigue, and irritation 
to be material impairments of health. 
The Agency preliminarily concludes that 
the proposed 8 -hour TWA limit of 0.5 
ppm is necessary to substantially reduce 
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these significant risks. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
ETHYLAMINE 

CAS: 75-04-7; Chemical Formula: 

CfHftNH, 

H.S. No. 2081 

In general industry, construction, and 
maritime. OSHA*8 permissible exposure 
limit for ethylamine is 10 ppm as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV®- 
TWA of 10 ppm for this substance; 
NIOSH has no REL OSHA is proposing 
an 8-hour TWA PEL in agriculture of 10 
ppm for ethylamine. Promulgation of this 
limit will make the PEL for this 
substance consistent across all 
regulated sectors. 

Ethylamine is a colorless liquid or gas. 
depending on the ambient temperature 
(boiling point: 16.6*C). It has a strong, 
unpleasant odor similar to that of 
ammonia (ACGIH 1986. p. 243; Genium 
MSDS1985. No. 540). Ethylamine is used 
as a chemical intermediate for triazine 
herbicides (such as atrazine), a 
corrosion inhibitor, in resin chemistry, in 
organic chemistry, and as a stabilizer for 
rubber latex (HSDB1988; ACGIH 1986, 
p. 243). 

Ethylamine is an irritant of the eyes, 
mucous membranes, and skin; in 
laboratory animals, it has also been 
shown to cause systemic toxic effects. 
The oral LDm in rats is 400 mg/kg 
(RTECS1990; Clayton and Clayton 1981, 
p. 3145). The LCio in rats is 3000 ppm for 
4 hours, and the dermal LDso in rabbits 
is 390 mg/kg (RTECS 1990). Two of six 
rats exposed to an 8000-ppm 
concentration of ethylamLne for 4 hours 
died (Smyth et al. 1954, p. 61). Rabbits 
exposed repeatedly to a 100-ppm 
concentration developed corneal and 
pulmonary irritation, and damage to the 
liver and kidneys was seen at autopsy. 
Exposure to a 50-ppm concentration of 
ethylamine vapors for 2 weeks caused 
corneal injury in rabbits, and 
myocardial degeneration was seen at 
post-mortem (Briegcr and Hodes 1951, p. 
287). One drop of a 70 percent solution 
of ethylamine Instilled into rabbit eyes 
caused damage rated as severe (Grant 
1986, p. 413). Direct contact of the skin of 
guinea pigs with a 70-percent aqueous 
solution caused necrosis and deep 
scarring (ACGIH 1986, p. 243). 

Exposure to ethylamine causes eye. 
skin, and upper respiratory tract 
irritation in humans. Workers have 
reported experiencing temporary blue, 
hazy vision after exposure to 
ethylamine; this eHect is believed to be 
related to corneal edema (Grant 1986, p. 
413). Conjunctivitis and tearing also are 


associated %vith exposure to the vapors 
of ethylamine (Cla^on and Clayton 
1982. p. 3149). Inhalation causes 
respiratory irritation, coughing, and 
difficulty in breathing. Direct contact of 
the eyes or skin with the liquid may 
cause permanent eye damage and skin 
bums. Systemic poisoning may occur 
and be manifest^ as headache, nausea, 
faintness, and anxiety (Clayton and 
Clayton 1982, p. 3149). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that, in the absence of a permissible 
exposure limit, workers in agriculture 
are at significant risk of experiencing 
the eye, skin, and mucous membrane 
irritation associated with exposure to 
ethylamine. The Agency believes that 
establishing an 8-hour TWA PEL of 10 
ppm is necessary to substantially reduce 
this risk. In addition, promulgation of 
this limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

ETHYLENE GLYCOL 

CAS: 107-21-1; Chemical Formula: 

CH,OHCH,OH 
H.S. No. 1169 

OSHA has no limit for ethylene glycol 
in the construction, agriculture, or 
maritime Industries; however, the 
proposed limit of 50 ppm, as a ceiling, 
was recently established for this 
substance in general industry. The 
ACGIH has a TLV* of 50 ppm for 
ethylene glycol, as a ceiling limit; there 
is no NIOSH REL for this substance. The 
Agency is proposing a ceiling limit of 50 
ppm for ethylene glycol in the 
construction, agriculture, and maritime 
industries. Promulgation of this limit will 
make the PEL for ethylene glycol 
consistent across all OSHA-regulated 
industries. 

Ethylene glycol is used in antifreeze 
and coolant mixtures for cars and other 
vehicles; it is also an ingredient of 
hydraulic fluids and heat exchangers 
and a chemical intermediate (Clayton 
and Clayton 1982, p. 3818). Ethylene 
glycol is a colorless, viscous liquid that 
has no odor (Clayton and Clayton 1982, 
p. 3818). 

Ethylene glycol causes eye irritation, 
central nervous system depression, and 
kidney and liver damage in animals. The 
oral IJlsoS for various species range from 
4700 mg/kg in rats to 7500 mg/kg in 
mice; the dermal LDm in rabbits is 9530 
mg/kg (RTECS 1990). Rats and rabbits 
exposed to an ethylene glycol 
concentration of 12 mg/m* 
(approximately 5 ppm) 24 hours/day for 
90 days showed signs of moderate to 
severe eye irritation and comeal 
damage (Coon, Jones, Jenkins, and 
Siegel 1970/Ex. 1-84). Another study 


involving 30-day or 16-week exposures 
to concentrations as high as 350 to 400 
mg/m* (70 to 0 ppm), however, has 
shown no adverse effects in rats, guinea 
pigs, rabbits, dogs, and monkeys (Wiley, 
Hueper, and von Oettingen 1936. in 
ACGIH 1986, p. 253). Applied to the eyes 
of rabbits, ethylene glycol caused pain 
and reversible conjunctival injury but no 
comeal damage (Grant 1986, p. 417). In 
contact with Ae skin, ethylene glycol 
caused mild irritation in rabbits (RTECS 
1990). Ingestion of ethylene glycol 
caus^ depression, ataxia, vomiting, 
seizures, and coma in cats and dogs; at 
autopsy, calcium oxalate crystals were 
found in the renal tubules and blood 
vessels of the brain (HSDB 1907). Rats 
fed diets containing 1 or 2 percent 
ethylene glycol for 2 years had 
shortened life spans, calcium oxalate 
stones in the bladder, severe kidney 
damage, and degeneration of the liver 
(Clayton and Clayton 1982, p. 3820). 
Recent studies in rats and mice have 
shown that inhalation or oral 
administration of ethylene glycol during 
pregnancy causes developmental 
abnormalities and fetoto)dc effects 
(RTECS 1990; NIEHS1988; Bushy Run 
Center 1988). 

In humans, exposure to ethylene 
glycol causes eye and upper respiratory 
tract irritation. Ingestion of ethylene 
glycol causes narcosis, severe kidney 
and liver damage, and pulmonary edema 
(Proctor, Hughes, and Fischman 1988, p. 
246). The lowest oral dose reported to be 
lethal in humans is 786 mg/kg (RTECS 
1990). Exposure to an aerosol of 
ethylene glycol at a concentration of 12 
ppm for 20 to 22 hours/day for 4 weeks 
caused headaches and throat irritation 
in human volimteers (Wills et al. 1974/ 
Ex. 1-582). When the concentration was 
increased to 80 ppm, the irritation was 
intolerable (Wills et al. 1974/Ex. 1-582). 
Rowe (1963/Ex. 1-865) concluded that 
daily exposure to a 100-ppm 
concentration of the vapor did not cause 
systemic or eye injuries, although Trois! 
(1949/Ex. 1-598) described nystagmus in 
overexposed workers (concentrations 
not reported). In the prior air 
contaminants rulemaking, one 
commenter (Ex. 3-830) was of the 
opinion that the 50-ppm ceiling limit 
should apply only to those workplaces 
where ethylene glycol is used at 
elevated temperatures. In response to 
this commenter, OSHA reiterated the 
Agency’s long-standing policy, which is 
to base its permissible exposure limits 
on sdentific evidence that exposure to a 
substance at a given concentration or 
dose is associated with a health risk and 
that promulgating a PEL will reduce that 
risk. Thus, a relationship between 
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exposure level and degree of risk is 
established and is deemed applicable in 
all workplaces and situations where the 
substance is present. If the 
characteristics of a process are such 
that employee exposure to a substance 
is nonexistent or is well below the levels 
associated with a health risk, the 
promulgation of a limit on employee 
exposure will have little or no effect on 
the operation or process and will 
therefore impose no additional burden 
on the employer. Therefore, in the 
specific case of ethylene glycol. OSHA 
saw no reason to limit application of the 
50-ppm ceiling limit to those processes 
where exposure to airborne ethylene 
glycol is most likely. Accordingly, the air 
contaminants rule for general industry 
established a 50-ppm ceiling limit for 
ethylene glycol that is in effect in all 
general industry workplaces. 

Based on the toxicity evidence 
described above in humans and 
animals. OSHA is proposing a ceiling 
limit of 50 ppm for ethylene glycol in the 
construction, agriculture, and maritime 
industries; this concentration is just 
below the level at which clinical signs 
and symptoms have been noted in 
humans. OSHA considers these signs 
and symptoms, which include throat and 
respiratory irritation and headache, to 
be material impairments of health. The 
Agency preliminarily concludes that this 
limit is necessary to substantially 
reduce these significant risks for 
workers in the construction, maritime, 
and agriculture industries. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
ETHYUDENE NORBORNENE 
CAS; 16219-75-3; Chemical Formula: 

CgHi, 

H.S. No. 1171 

OSHA has no limit for ethylidene 
norbomene in the construction, 
agriculture, and maritime industries. The 
ACGIH has a TLV® of 5 ppm as a ceiling 
limit; MOSH has no REL for this 
substance but concurs (Ex. &-47) with 
the limit being proposed. The Agency is 
proposing a 5-ppm ceiling limit for 
ethylidene norbomene in the 
construction, agriculture, and maritime 
industries; this is the limit for ethylidene 
norbomene recently established in 
general industry. 

Ethylidene norbomene is a colorless 
liquid with a turpentine-like odor. It is 
used in the manufacture of pesticides 
and pharmaceuticals (ACGIH 1906. p. 
261; HSOB1987; Hazardous Substance 
Fact Sheet 1985, p. 1). 

Ethylidene norbomene is an irritant of 
the eyes and nose in humans and causes 
systemic Injury in laboratory animals. 


The oral LD 50 in rats is 2527 mg/kg. the 
4d-hour LCm in the same species is 1246 
ppm. and the dermal LDso in rabbits is 
8189 mg/kg (RTECS1989). Applied to 
the skin of rabbits, ethylidene caused a 
mild degree of irritation (RTECS 1989). 

In a range-finding study, five of six rats 
died following a 4-hour exposure to a 
4000-ppm concentration of ethylidene 
norbomene (Smyth, Carpenter, Weil et 
al. 1969/Ex. 1-442). Exposure to a 237- 
ppm concentration of ethylidene 
norbomene for 7/hours/day, 5 days/ 
week for 88 days was lethal to 21 of 24 
rats; at autopsy, liver lesions, testicular 
atrophy, and hydrothorax were seen 
(Kinkead, Pozzani. Geary, and 
Carpenter 197l/Ex. 1-606). No deaths 
occurred in rats repeatedly exposed to a 
concentration of 90 ppm, but renal 
lesions and enlarged livers were 
observed in these animals at autopsy 
(Kinkead, Pozzani, Geary, and 
Carpenter 197l/Ex. 1-606). Beagle dogs 
exposed on the same regimen to a 93- 
ppm concentration of ethylidene 
norbomene for 89 days survived but 
showed such post-mortem effects as 
testicular atrophy, hepatic lesions, and 
slight blood changes; less pronounced 
effects were seen after dogs were 
exposed to a 61-ppm concentration, and 
no effects were seen at 22 ppm 
(Kinkead, Pozzani, Geary, and 
Carpenter 1971/Ex. 1-606). ^ 

Human volunteers exposed to 
ethylidene norbomene concentrations of 
11 ppm for 30 minutes experienced eye 
and nose irritation; even at a 
concentration of 6 ppm. transient eye 
irritation occurred (ACGIH 1986/Ex. 1-3. 
p. 261). 

Based on this evidence in humans and 
animals. OSHA is proposing a 5-ppm 
ceiling limit for this substance in the 
construction, agriculture, and maritime 
industries. The Agency preliminarily 
concludes that this limit is necessary to 
minimize the risk of material health 
impairment in the form of irritation that 
has been documented to occur during 
occupational exposures to ethylidene 
norbomene concentrations as low as 6 
ppm for 30 minutes. The Agency 
preliminarily concludes that the 
promulgation of this limit will reduce 
this risk substantially and will 
additionally make OSHA*s PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

FLUORLNE 

CAS: 7782-41-4; Chemical Formula: F 
H.S. No. 1179 

OSHA's PEL for fluorine in general 
industry, construction, and maritime is 
0.1 ppm as an 8-hour TWA; NIOSH has 
no REL for fluorine. There is no PEL in 
agriculture. The ACGIH TLV*-TWA is 1 


ppm and TLV*-STEL is 2 ppm. OSHA is 
proposing an 8-hour TWA PEL of 0.1 
ppm for fluorine in agriculture. 
F^mulgation of this limit will make the 
PEL for fluorine consistent across all 
regulated sectors. 

Fluorine is a pale yellow gas with a 
pungent irritating odor. 

Fluorine is a severe caustic and 
irritant of the eyes. nose, upper 
respiratory tract, and skin in humans 
and animals. The LCm in rats is 185 ppm 
for 1 hour acutely poisoned animals 
showed signs of severe eye and nose 
irritation before death and. at autopsy, 
showed pulmonary congestion and 
hemorrhage (RTECS 1991; Ricca 1970). 
On sublethal exposure, mice showed 
liver and kidney damage at autopsy 
(Keplinger and Suissa 1968). 

In contact with moisture, fluorine 
reacts to form ozone and hydrofluoric 
acid. Volunteers exposed to a 50 ppm 
concentration of fluorine found the 
exposure intolerable. Subjects could 
tolerate a brief exposure to 25 ppm. but 
subsequently developed sore throats 
and pain in the chest that lasted for 6 
hours (AIHA 1956). Pulmonary edema 
may follow overexposure to fluorine 
(Parmeggiani 1983, pp. 891-894). A 
recent study (Nemeth and Zsogon 1989) 
reports that long-term occupational 
exposure to fluorine causes 
osteosclerosis, especially of the spine 
and pelvic bones, and calcification of 
the spinal ligaments. 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers in agriculture who are 
exposed to fluorine are at significant 
risk of severe irritation of the eyes, nose, 
and respiratory tract. The Agency 
considers these effects material 
impairments of health and believes that 
the proposed PEL of 0.1 ppm as an 8- 
hour TWA is necessary to substantially 
reduce the risk of these effects. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

FORMIC ACID 

CAS: 64-18-6: Chemical Formula: 

HCOOH 
H.S. No. 2086 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for formic acid is 5 ppm as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 5 ppm for this substance; 
NIOSH has no REL. OSHA is proposing 
an 8-hour TWA PEL in agriculture of ?00 
ppm for formic acid. Promulgation of 
this limit will make the PEL for this 
substance consistent across all 
regulated sectors. 
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Fonnic acid is a colorless, fuming 
liquid with a pungent, penetrating odor. 
It is used as a fumigant, an animal feed 
additive, a food preservative, a flavor 
adjunct and in the manufacture of 
several substances, including 
insecticides, refrigerants, solvents, 
lacquers, and decalcifiers. Formic acid 
also is used in the textile, paper, and 
leather industries (HSDB 190^ ACGIH 
1986, p. 279). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Formic acid is irritating and corrosive 
to the skin, eyes, mucous membranes, 
and respiratory tract; it has caused 
narcosis in lal^ratory animals and 
methemoglobinemia in dogs. The oral 
LDmS in rats, dogs, and mice are 1100 
mg/kg, 4000 mg/kg. and 700 mg/kg, 
respectively, and the intraperitoneal 
LDm for mice is 940 mg/kg (RTECS1990; 
Clayton and Clayton 1982, p. 4906). 
Rabbits exposed intravenously to formic 
acid in doses ranging from 0.46 to 1.25 
mg/kg suffered central nervous system 
depression, vasoconstriction, and 
diuresis. Increasing the dose to 
approximately 4 g/kg caused 
convulsions and death in rabbits, and 
dogs given this dose showed 
methemoglobinemia (Clayton and 
Clayton 1982, p. 4908). Administration of 
formic acid to monkeys has produced 
the same type of toxicity to the optic 
nerves as is seen in systemic methanol 
poisoning (Grant 1986, pp. 447-448). 
Instilled into the eyes of rabbits, fonnic 
acid caused severe bums (RTECS 1990). 
Reduction in body weight gain and 
organ size was seen in young rats that 
had been given 0.5 to 1.0 percent fonnic 
acid in their food or drinking water for 6 
weeks. Rats given 360 mg/kg formic acid 
In their drini^g water for 2 to 27 weeks 
had a reduced rate of body weight gain 
and a reduced food intake but ^d not 
show other adverse effects (Clayton and 
Clayton 1982, p. 4908). 

In an industrial accident that resulted 
in a fatality, a worker splashed in the 
face with hot formic acid experienced 
marked dyspnea with dysphagia: death 
occurred 6 hours following exposure and 
was caused by pulmonary edema 
(Proctor, Hughes, and Fischman 1988, p. 
262). Workers exposed to a mixture of 
formic and acetic acid at 15 ppm 
concentrations of each acid complained 
of nausea and considerable irritation 
(ACGIH 1988, p. 279; Clayton and 
Clayton 1982, p. 4908). Ingestion of 
formic acid causes salivation, vomiting, 
a burning sensation in the mouth and 
pharynx, and severe pain; circulatory 
collapse and death may follow (Clayton 


and Clayton 1982, p. 4908). In contact 
with the skin, formic acid causes bums 
with vesiculation. and keloid formation 
is common (Proctor, Hughes, and 
Fischman 1988, p. 262). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that in the absence of a permissible 
exposure limit, workers in agriculture 
are at significant risk of experiencing 
irritation and burning of the skin, eyes, 
mucous membranes, and respiratory 
tract associated with exposure to formic 
acid. The Agency believes that 
establishing an 8-hour TWA PEL of 5 
ppm in agriculture is necessary to 
provide agriculture workers with the 
same degree of protection being 
afforded workers in the other sectors 
covered by OSHA. 

FURFURAL 

CAS: 98-01-1; Chemical Formula: 

&H4O, 

H.S, No. 1183 

OSHA’s PEL for furfural in the 
construction and maritime industries is 
an -hour TWA limit of 5 ppm, with a 
skin notation. The Agency has no PEL 
for this substance in agriculture. The 
ACGIH has a TLV®-TWA of 2 ppm, 
with a skin notation, for furfural; there is 
no NIOSH REL for this substance. 

OSHA is proposing a TWA PEL of 2 
ppm, with a skin notation, for furfural in 
the construction, agriculture, and 
maritime industries; this is the limit 
recently established for this substance 
in general industry. 

Furfural, also called furfuraldehyde, is 
a colorless, oily liquid that darkens to 
reddish-brown on exposure to light and 
air. Furfural is used as an extraction 
solvent in butadiene and lubricating oil 
production, as an intermediate in the 
production of furfuryl alcohol, and as a 
solvent for synthetic and natural resins 
(HSDB 1986). It is also used as a 
laboratory reagent, weed killer, 
fungicide, and as a flavoring agent in 
foods (HSDB 1986). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Fi^ural is a severe irritant of the 
eyes, mucous membranes, and 
respiratory tract; in contact with the 
skin, this substance may cause 
dermatitis, skin sensitization, and 
photosensitization (Proctor, Hughes, and 
Fischman 1988, p. 263). Furfural is also a 
carcinogen in experimental animals. The 
oral LD50 in rats is 65 mg/kg, the 48-hour 
LGm in the same species is 153 ppm, and 
the lowest lethal dermal dose in rabbits 
is 620 mg/kg (RTECS 1991). Rats acutely 
poisoned by oral administration of 


furfural showed weakness, ataxia, and 
coma before death (Proctor. Hughes, and 
Fischman 1988, p. 263). Exposure to a 
260-ppm concentration of fiurfural was 
fatal to rats but not to mice or rabbits 
(AlHA 1978). Rabbits given 
subcutaneous injections of furfural 
developed hypochronic anemia, with 
leukopenia, and had deficits in liver and 
kidney function (Gosselin, Smith, end 
Hodge 1984, p. 11-187). A 4-week 
exposure of dogs to a 130 ppm 
concentration of furfural for 6 hours/day 
caused fatty degeneration of the liver, 
but no adverse effects were observed 
when dogs were exposed to 63 ppm on 
the 8€une regimen (AIHA 1978). A 2-year 
carcinogenicity bioassay showed that 
furfural is clearly carcinogenic in male 
mice and suggested that this substance 
is also carcinogenic in male rats and 
female mice (NTP1990; Fifth Annual 
Report). Furfural also has induced 
mutations in the somatic cells of 
hamster ovaries (RTECS 1991). 

Bu^i and Lepold (1949/Ex. 1-1077) 
described numbness of the tongue and 
oral mucosa, absence of a sense of taste, 
and labored breathing in workers 
exposed to furfural (at unspecified 
levels) in a poorly ventilated facility. 
Korenman and Resnik (1930. as cited in 
ACGIH 1986/Ex. 1-3, p. 280) reported 
that workers inhaling furfural 
concentrations of from 1.9 to 14 ppm 
developed headache, scratchy throat, 
and eye irritation; Kuhn (1944/Ex. 1-3) 
reported that exposure to furfural also 
damages the eyesight of some exposed 
Individuals. NIOSH (1975e/Ex. 1-1183) 
described widespread eye and 
respiratory tract irritation among 
workers at a grinding wheel plant who 
were exposed to furfmal vapors at 
concentrations ranging from 5 to 16 ppm. 
However, a study by Dunlop and Peters 
(1953/Ex. 1-1189) reports that 15 years 
of furfural use in the synthetic resin 
industry did not cause adverse health 
consequences in exposed workers if the 
facility was adequately ventilated: this 
study also showed that furfural 
occasionally causes sensitization 
reactions. 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that the current ^hour TWA limit of 5 
ppm is not sufficient to protect workers 
in the construction, maritime, and 
agriculture industries from eye and 
respiratory tract irritation: this fact is 
clearly shown by the NIOSH study 
(1975e/Ex. 1-1183), in which widespread 
Irritation was reported among workers 
exposed to furfural concentrations 
ranging from 5 to 16 ppm. Therefore, to 
protect workers in these sectors from 
experiencing eye and respiratory tract 
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irrilation. OSHA is proposing a PEL for 
furfural of 2 ppm as an -hour TWA in 
the construction, agriculture, and 
maritime industries. OSHA is also 
retaining the skin notation in 
construction and maritime and 
proposing it in agriculture because 
furfural readily penetrates the skin to 
cause toxic effects. OSHA preliminarily 
concludes that the proposed limit is 
necessary to substantially reduce a 
significant risk of material health 
impairment in exposed workers. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

FURFUR YL ALCOHOL 

CAS: 98-00-0; Chemical Formula: 

CditOt 

H.S. No. 1184 

OSHA’s limit for furfuryl alcohol In 
the construction and maritime industries 
is 50 ppm as an 8-hour TWA. The 
Agency has no PEL in agriculture for this 
substance. The ACGIH has a TLV*- 
TWA of 10 ppm and a TLV*-STEL of 15 
ppm. with a skin notation, for furfuryl 
alcohol; the NIOSH REL is 50 ppm as a 
108-hour TWA. OSHA is proposing a 10 
ppm 8-hour TWA and a 15 ppm 15- 
minute STEL, with a skin notation, for 
this substance in the construction, 
agriculture and maritime industries. 
These are the limits recently established 
for furfuryl alcohol in general industry. 

Furfuryl alcohol is a colorless liquid 
that turns red or brown on exposure to 
light and air. It is used as a wetting 
agent, as a solvent for dyes. gums, and 
resins, and as an ingredient in 
flavorings, foundry cores, polymers, 
sealants, and cements (ACGIH 1986. p. 
281). Furfuryl alcohol is also a chemical 
intermediate and a liquid propellant for 
missiles (HSDB1984). 

Furfuryl alcohol causes irritation of 
the eyes and respiratory tract in both 
animals and humans; exposure to high 
concentrations also causes central 
nervous system depression. The oral 
LDm in rats is 88 mg/kg. the LCm in the 
same species is 233 ppm for 4 hours, and 
the dermal LDso in rabbits is 400 mg/kg 
(RTECS1991). Rats exposed to a 700- 
ppm concentration of furfuryl alcohol 
showed signs of eye irritation and 
narcosis, and rats exposed daily to a 
concentration of approximately 19 ppm 
exhibited signs of moderate respiratory 
irritation (Comstock 1952). Contact of 
the liquid with the eyes of rabbits 
caused comeal injury, with opacity and 
reversible inflammation (NIOSH 1979). 
Experiments on laboratory animals 
indicated that percutaneous absorption 
of the liquid can cause toxic effects 
f>aOSH 1979). 


Furfuryl alcohol exposure has been 
shown to cause sensory irritation in 
exposed workers. Apol (1973/Ex. 1- 
1180) reported that workers exposed to 
a 10.8-ppm concentration of furfuryl 
alcohol experienced no discomfort but 
that severe lacrimation occurred at a 
concentration of 15.8 ppm. 
Formaldehyde was also present at a 
concentration of 0.33 ppm. Burton and 
Rivera (1972/Ex. 1-944) found no 
irritation, headache, or dizziness among 
workers exposed to -hour TWA furfuryl 
alcohol concentrations of 5 and 6 ppm, 
vrith excursions up to 16 ppm. A recent 
study by Cockcroft et ai. (1980, as cited 
In Ex. 150) reports that a 50-year-old 
moldroaker developed asthma after 
working with a mixture containing 
furfuryl alcohol, paraformaldehyde, 
xylene, and a catalyst containing 
sulfuric acid, phosphoric acid, and butyl 
alcohol. The patient’s bronchial 
response to inhaled histamines was two 
to three times more severe following 
exposure to furfuryl alcohol mixed with 
butyl alcohol. 

In the recent air contaminants 
rulemaking for general industry, one 
commenter (Ex. 3-349) stated diat in his 
opinion, the proposed 10 ppm and 15 
ppm TWA/STEL limits for furfuryl 
alcohol were too low. This commenter 
believed that the irritation reported in 
the Apol et al. study was caused not by 
furfuryl alcohol but by formaldehyde, 
which was present at a concentration of 
0.33 ppm. In response to this commenter, 
OSHA noted that severe irritation and 
lacrimation occur in most individuals 
only when the formaldehyde levels 
reach 3 ppm or above: at levels between 
0.1 and 0.5 ppm, slight eye irritation may 
occur in some individuals (52 FR 46235). 
In the foundry study by Apol (1973/Ex. 
1-1160). formaldehyde was present at a 
concentration of 0.33 ppm. about 10 
times below the level associated with 
severe eye irritation. Therefore. OSHA 
concluded in the rulemaking that these 
workers’ exposure to furfuryl alcohol at 
a concentration of about 16 ppm was 
most likely to be the cause of the 
lacrimation reported by Apol (1973/Ex. 
1-1180). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that severe eye irritation is associated 
with exposure to concentrations of 
about 16 ppm furfuryl alcohol, and that 
furfuryl alcohol is capable of inducing 
more serious asthmatic responses in at 
least some workers. OSHA believes that 
the severe eye irritation and asthma 
caused by exposure to furfuryl alcohol 
are material impairments of health and 
functional capacity, and the Agency is 
accordingly proposing PELs for this 
substance in the construction, maritime. 


and agriculture industries of 10 ppm as 
an 8-hour TWA and 15 ppm as a 15- 
minute STEL, with a skin notation, to 
substantially reduce these significant 
risks among exposed employees, in 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

GLUTARALDEHYDE 

CAS: 111-30-8; Chemical Formula: 

(X3ri(CH*)3CHO 
RS. No. 1187 

OSHA has no limit for glutaraldehyde 
in the construction, agriculture, and 
maritime industries. The ACGIH has a 
TLV* for this substance of 0.2 ppm as a 
ceiling; there is no NIOSH REL. The 
Agency is proposing a ceiling limit of 0.2 
ppm for glutaraldehyde in the 
construction, agriculture, and maritime 
industries. This is the limit recently 
established for glutaraldehyde in 
general industry, and NIOSH (Ex. 8-^7) 
concurred that this is an appropriate 
limit for this substance. 

Glutaraldehyde is a colorless aqueous 
solution with a pungent odor. It is used 
as a disinfectant in cold sterilization of 
medical equipment, as an Intermediate 
and fixative for tissues, to crosslink 
polyhydroxy materials and proteins, as 
an embalming fluid, and in the tanning 
industry (ACGIH 1986, p. 285; HSDB 
1985). When used in pesticidal 
applications and as directed on the 
lal^l, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Glutaraldehyde is strongly irritating to 
the nose, eyes, and skin and can cause 
allergic contact dermatitis, dermal 
sensitization, and asthma from 
occasional or incidental occupational 
exposure (Jordan, Dahl, and Albert 
1972/Ex. 1-1056). The oral LDw> in rats Is 
134 mg/kg. the LCm in the same species 
is 5000 ppm for 4 hours, and the dermal 
LDm in rabbits is 2560 mg/kg (RTECS 
1991). Instilled into the eyes of rabbits, a 
25 percent solution of glutaraldehyde 
caused severe injury (graded 9 on an 
ascending severity scale of 1 to 10) 
(Grant 1986, p. 462). In contact with the 
skin of rabbits, glutaraldehyde causes a 
moderate degree of Irritation (Clayton 
and aayton 1981, p. 2654). A dose- 
dependent contact hypersensitivity 
response to glutaraldehyde has recently 
been demonstrated in guinea pigs and 
mice (Stem, Holsapple, McCay, and 
Munson 1989). Mice exposed to 
alkalinized glutaraldehyde at 
concentrations of 8 or 33 ppm for 24 
hours have shown marked nervous 
behavior, with panting and compulsive 
washing of the face and limbs: those 
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exposed to 33 ppm exhibited signs of 
toxic hepatitis at autopsy (Varpela, 
Otterstrom. and Hackman 197l/Ex. 1- 
1072). 

There is considerable evidence that 
occupational exposure to glutaraldehyde 
causes contact dermatitis, allergic skin 
sensitization, and respiratory 
sensitization. The groups primarily 
affected are health care workers and 
morticians. In a study of a cold- 
sterilizing operation in which the 
operator was exposed for 12 minutes to 
an activated 2-percent aqueous solution 
of glutaraldehyde. a measiirement of 
0.38 ppm glutaraldehyde was taken in 
the operator's breathing zone; the 
operator and the investigators 
experienced severe eye. nose, and throat 
irritation as well as sudden headache at 
the end of the sterilization procedure 
(Schneider and Blejer 1973. as cited in 
ACGIH 1988/Ex. 1-3. p. 285). A series of 
recent studies (Wiggins, McCurdy, and 
Zeidenberg 1989; Fowler 1989; Burge 
1989; Stem. Holsapple, and Munson 
1989; Norback 198^ Nethercott and 
Holness 19; Nethercott, Holness, and 
Page 1988) has demonstrated that 
occupational exposure to glutaraldehyde 
causes chest tightness, headaches, eye 
and throat irritation, contact dermatitis, 
nausea, airway obstruction, and asthma; 
patch tests conhrmed the allergenicity of 
glutaraldehyde in many of these cases. 

Based on this human and animal 
evidence, OSHA preliminarily 
concludes that glutaraldehyde clearly 
presents a significant risk of irritation of 
the eyes, nose, and throat, respiratory 
symptoms, nausea, headache, skin 
sensitization, and asthma to exposed 
workers. OSHA considers these 
exposure-related effects to be material 
impairments of health. Accordingly, 
OSHA believes that the proposed 0.2- 
ppm ceiling limit is necessary to reduce 
these significant risks among workers in 
construction, maritime, and agriculture. 

In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

HEXACHLOROCYCLOPENTADIENE 
CAS: 77-47-4; Chemical Formula: CkCU 
H.S. No. 1196 

OSHA has no PEL for 
hexachlorocyclopentadiene in the 
construction, agriculture, and maritime 
industries. The ACGIH has a TLV*- 
TWA of 0.01 ppm for this substance; 
there is no NIOSH REL. The Agency is 
proposing a TWA PEL of 0.01 ppm for 
hexachlorocyclopentadiene in Ae 
construction, agriculture, and maritime 
industries. OSHA recently established 
this PEL for hexachlorocyclopentadiene 
in general industry, and NIOSH (Ex. 8- 


47) concurred that this limit was 
appropriate for this substance. 

Hexachlorocyclopentadiene is a 
yellow to amber-colored nonflammable 
liquid with a pungent odor. It is used 
primarily in the manufacture of 
chlorinated pesticides and flame 
retardants (ACGIH 1986. p. 300; HSDB 
1985). When used in pesticidal 
applications and as directed on the 
lat^l, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Hexachlorocyclopentadiene is an 
irritant of the eyes, skin, mucous 
membranes, and respiratory system; in 
laboratory animals, it has also been 
shown to cause systemic toxicity. The 
oral LDm in rats is 113 mg/kg. the LCso in 
the same species is 1600 ppb for 4 hours, 
and the dermal LDm in rabbits is 430 
mg/kg (RTECS1991). Applied to the skin 
of monkeys. 10 mg of 
hexachlorocyclopentadiene caused 
severe irritation (RTECS 1991). Rabbits 
died after inhaling a 1.5-ppm 
concentration of 

hexachlorocyclopentadiene for 7 hours, 
rats died after five 78-hour exposures to 
a 1-ppm concentration, and guinea pigs 
died after two 78-hour exposures to 3.2 
ppm; however, animals of aU species 
survived 150 78-hour exposures to a 
hexachlorocyclopentadiene 
concentration of 0.15 ppm (Treon, 
Cleveland, and Cappel 1955/Ex. 1-497). 
Acutely poisoned animals showed 
tearing, labored breathing, and, at high 
concentrations, tremors (Treon. 
Cleveland, and Cappel 1955/Ex. 1-497). 
Treon and associates (1955/Ex. 1-497) 
noted degenerative changes in the brain, 
heart, liver, adrenal glands, and kidneys, 
and signs of pulmonary damage in these 
animals at autopsy, even in those 
animals exposed to the lowest 
concentration of 0.15 ppm. In animals 
exposed to higher concentrations, 
pulmonary edema, hyperemia, 
necrotizing bronchitis, and bronchiolitis 
were observed (Treon. Cleveland, and 
Cappel 1955/Ex. 1-497). 

In humans, there are few data 
concerning hexachlorocyclopentadiene's 
toxicity. Irritation is known to occur, but 
the Intolerable odor and eye irritation 
associated with exposure to this 
substance have discouraged prolonged 
exposures (McGilvray 1971, as cited in 
ACGIH 19^/Ex. 1-3, p. 300). In a group 
of 145 sewage treatment plant workers 
exposed to hexachlorocyclopentadiene 
after a large amount of this substance 
was dumped into the sewage system, 59 
percent reported experiencing eye 
irritation. 45 percent developed 
headaches, and 27 percent experienced 
throat irritation (Clayton and Clayton 
1981, p. 3751). Clinical examination of 


these workers 3 days after the Incident 
revealed proteinuria and elevated serum 
lactic dehydrogenase levels; these 
effects were no longer present three 
weeks later (Clayton and Clayton 1981. 
p. 3751). 

The TWA PEL of 0.01 ppm that OSHA 
is proposing for the construction, 
maritime, and agriculture industries for 
this severely toxic substance is about 10 
times below the level associated with 
systemic damage and pulmonary 
irritation in experimental animals. This 
is the limit recently established for 
hexachlorocyclopentadiene in general 
industry. OSHA preliminarily concludes 
that employees in construction, 
maritime, and agriculture are at 
significant risk of experiencing intense 
eye and pulmonary iiritation. 
headaches, and potential organ damage 
and that the proposed PEL is necessary 
to substantially reduce these risks. 

HEXACHLOROETHANE 
CAS: 67-72-1; Chemical Formula: 

ccuccu 

H.S. No. 1197 

OSHA's PEL for hexachloroethane in 
construction and maritime is a 1-ppm 
TWA. with a skin notation. The 197-19 
ACGIH TLV»-TWA is 1 ppm. The 
NIOSH REL for this substance is the 
lowest feasible level, based on 
hexachloroethane's potential 
carcinogenicity. OSHA is proposing an 
8 -hour TWA PEL of 1 ppm for 
hexachloroethane in agriculture, with a 
skin notation. Promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all industry 
sectors. 

Hexachloroethane is a nonflammable 
white solid. This substance Rnds limited 
use in veterinary medicine and as a 
pesticide and is also used to make 
pyrotechnics and smoke devices 
(ACGIH 1986, p. 301(87)). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA imder the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Hexachloroethane is an eye and upper 
respiratory tract irritant. The oral LDso 
in rats is 4460 mg/kg (RTECS 1990). A 
study by Weeks, Angerhofer, Bishop, et 
al. (1979/Ex. 1-400) reported no adverse 
effects among several animal species 
exposed daily to 15- or 48-ppm 
concentrations of hexachloroethane for 
a period of 6 weeks. An NCI study (NCI 
1978b/Ex. 1-949) reported that 
"extremely heavy dosages * * * 
administered continuously for a long 
period of time" resulted in the 
development of hepatocellular tumors in 
mice but not in rats. In 1978, NIOSH 
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reviewed the results of the NCI (1978b/ 
Ex. 1-949) bloassay discussed above. 
Both male and female mice in this study 
exhibited an excess incidence of 
hepatocellular carcinoma, but rats did 
not NCI concluded that early mortality 
may have obscured detection of a 
carcinogenic effect In rats (NQ 1978b/ 
Ex. 1-949). Kidney damage was also 
found in mice and rats treated with 
hexachloroethane. Based on this 
evidence, NIOSH (1978r) recommends 
that exposure to hexachloroethane be 
maintained at the lowest detectable 
level The International Agency for 
Research on Cancer (lARC) concluded, 
after reviewing the available literature 
on this substance, that the evidence for 
the carcinogenicity of hexachloroethane 
in animals was limited (lARC 1979, Vol 
2a p. 473). 

Little information is available on 
human responses to hexachloroethane 
exposure. Workers exposed to the fumes 
from heated chloroethane developed 
blepharospasm, photophobia, tearing of 
the eyes, and hyperemia: these effects 
cleared completely after the cessation of 
exposure (Grant 1986, p, 479). Exposure 
to high but unspecified concentrations of 
hexachloroethane dust are irritating 
fTorkelson and Rowe, in Clayton and 
Clayton 1981). 

OSHA preliminarily concludes that 
exposure to hexachloroethane poses a 
signiBcant risk of Irritation and perhaps 
of kidney damage and cancer to workers 
in agriculture. OSHA therefore proposes 
an 8-hour TWA PEL of 1 ppm, with a 
skin notation, for this substance in 
agriculture. The Agency believes that 
this limit is necessary to substantially 
reduce this risk. In addition, 
promulgation of this limit will make 
OSHA*s PEL for this substance 
consistent across all regulated sectors. 
sec-HEXYL ACETATE 
CAS: 108-84-9 
H.S. No. 2090 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for sec-hexyl acetate is 50 ppm as 
an 8-hour TWA. There is no limit for tliis 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 50 ppm for sec- 
hexyl acetate; NIOSH has no RFX. 

OSHA is proposing an 8-hour TWA PEL 
of 50 ppm for sec-hexyl acetate in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all regulated sectors. 

sec-Hexyl acetate is a colorless liquid 
with a mild, fruity odor. The principal 
use for this substance is as a solvent In 
the lacquer industry. It is plso used as a 
fragrance in the cosmetic and perfume 
industry and as a component in housefly 
Insecticides and beetle attractants 


(HSDB19; Clayton and Clayton 1982, p. 
2278: Proctor, Hughes, and Fischman 
198a p. 272). When used in pesticidal 
applications and as directed on the 
label this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

sec-Hexyl acetate is an irritant of the 
eyes, mucous membranes, and upper 
respiratory tract in both animals and 
humans: at high concentrations, it 
causes narcosis in animals. The oral 
LDso in rats is 6160 mg/k^ the dermal 
LDm for rabbits is 20 gm/kg; and the 
lowest lethal concentration in rats is 
2000 ppm for 4 hours (RTECS 1990). Ail 
rats exposed to an 6000-ppm 
concentration of sec-hexyl acetate died 
after a 48-hour exposure, while four out 
of six rats exposed to a 4000-ppm 
concentration for 4 hours survived 
(Smyth et al 1954, pp. 61-68). 

Application of this substance to the skin 
of rabbits caused moderate irritation; 
instillation into the eyes of rabbits 
caused only minor corneal injury (Smyth 
et al 1954, pp. 61-68: Carpenter, et al 
1974, pp. 313-319). Exposure to 
excessive concentrations of acetates 
causes eye, nose, and throat irritation 
and the gradual onset of narcosis in 
both animals and humans: recovery is 
slow after exposure is terminated 
(Clayton and Clayton 1982, p. 2268). 

Human subjects experienced eye 
irritation on exposure to a 100-ppm 
concentration of sec-hexyl acetate for 15 
minutes; concentrations higher than 100 
ppm also caused nose and throat 
irritation (Silverman, et al. 1946, pp. 262- 
266). No chronic effects have been 
reported in humans (Proctor, Hughes, 
and Fischman 1988, p. 272). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that in the absence of a permissible 
exposure limit, workers in agriculture 
are at significant risk of experiencing 
the eye, nose, and throat irritation 
associated with exposure to sec-hexyl 
acetate and that they may also be at 
significant risk of experiencing central 
nervous system depression. The Agency 
believes that establishing an 8-hour 
TWA PEL of 50 ppm is necessary to 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
HEXYLENE GLYCOL 
CAS: 107-41-5: Chemical Formula: 

(CH3),-C0HCH,-CH0H-CH3 
H.S. No. 1204 

OSHA has no limit for hexylene glycol 
in the construction, agriculture, and 
maritime industries. The ACGIH has a 
TLV^ of 25 ppm as a ceiling limit: there 
is no NIOSH REL The Agency is 


proposing a ceiling PEL of 25 ppm for 
hexylene glycol in the construction, 
agriculture, and maritime industries. 
OSHA recently established this PEL in 
general industry, and NIOSH (Ex. 8-47) 
concurred that this limit was 
appropriate for hexylene glycol. 

Hexylene glycol is a colorless liquid 
that has a mild, sweet odor. It Is used as 
an intermediate, a selective solvent in 
petroleum refining operations, and as a 
component of inks, hydraulic fluids, 
cosmetics, and cements (ACGIH 19a p. 
309; Sittig 1985, p. 501). 

Hexylene glycol is an irritant of the 
eyes, skin, and upper respiratory tract; 
in laboratory animals, it has also been 
shown to cause central nervous system 
depression and systemic toxicity. In 
rats, the oral LDm is 3700 mg/kg; a 
dermal LDm of 8560 mg/kg has been 
reported for rabbits (RT1ECS1991). 
Undiluted hexylene glycol instilled into 
the rabbit eye caused irritation and 
corneal injury (Smyth and Carpenter 
1948/Ex. 1-375). In contact with the skin 
for 24 hours, 500 mg caused moderate 
irritation in rabbits (RTECS 1991). 
Narcosis was produced in mice 
following a single oral dose of 2.0 ml/kg. 
and higher doses caused profound 
central nervous system depression 
(Smyth and Carpenter 1948/Ex. 1-375). 
Studies have shown that chronic feeding 
of this substance causes slight liver and 
kidney damage in experimental animals 
(Gosselin. Smith, and Hodge 1984. p. D- 
178). 

At high concentrations, hexylene 
glycol vapors evoke a strong sensory 
response in humans: a 5-minute 
exposure to a 1000-ppm concentration 
produced eye irritation and throat and 
upper respiratory tract discomfort. At 
concentrations of 50 ppm for 15 minutes, 
most individuals experience slight eye 
irritation (ACGIH 1986/Ex. 1-3, p. 309). 
Subjects voluntarily ingesting 5 g 
hexylene glycol daily for 5 days failed to 
show adverse effects or urinary 
abnormalities (Gosselin, Hodge, and 
Smith 1984, p. n-179). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that workers exposed to this substance 
are at significant risk of experiencing 
exposure-related effects. The Agency 
believes that establishing a 25-ppm 
ceiling limit for hexylene glycol is 
necessary to substantially reduce these 
significant risks for workers in 
construction, maritime, and agriculture. 
In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

HYDROGEN BROMIDE 
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CAS: lCX)35-lO-0; Chemical Formula: 

HBr 

H.S. No. 1206 

The OSHA PEL for hydrogen bromide 
in the construction and maritime 
industries is 3 ppm as an 8-hour TWA. 
The Agency has no PEL for this 
substance in agriculture. The ACGIH 
has a TLV* of 3 ppm as a ceiling; there 
is no NIOSH REL for hydrogen bromide. 
The Agency is proposing a 3-ppm ceiling 
limit for hydrogen bromide in the 
construction^ agriculture, and maritime 
industries. OSHA recently established 
this PEL in general industry, and NIOSH 
(Ex. -47) concurred that this was the 
appropriate limit for hydrogen bromide. 

Hydrogen bromide is a corrosive, 
colorless gas with an acrid odor. It is 
used in the manufacture of bromides, in 
organic synthesis, to dissolve certain 
ores, and as an alkylation catalyst 
(ACGIH 1980, p. 312). Hydrogen bromide 
also Hnds use as a laboratory reagent 
(HSDB 1985). 

Hydrogen bromide is a severe eye. 
nose, and respiratory tract irritant. In 
contact with moisture, hydrogen 
bromide forms hydrobromic acid. 

Animal studies have demonstrated that 
hydrogen bromide has a considerably 
higher acute toxicity than hydrogen 
chloride (HCl) in mice and a somewhat 
higher acute toxicity than this chemical 
in rats (NIOSH 1977i/Ex. 1-1182). In 
mice, the LCm is 814 ppm for 60 minutes; 
in rats, the LCm is 2858 ppm for 60 
minutes (RTECS1991). In contact with 
the skin of rabbits, hydrobromic add 
caused corrosive bums (HSDB 1985). 

The chief toxic effect of hydrogen 
bromide in humans is severe primary 
irritation of the eyes. nose, throat, and 
lungs. Irritation begins within a few 
minutes on exposure to concen-trations 
of hydrogen bromide ranging from 3 to 6 
ppm (Connecticut State Department of 
Health 1955. as cited in ACGIH 198e/Ex. 
1-3, p. 312). In contact with the eyes, 
mucous membranes, or skin, hydrogen 
bromide solutions cause bums 
(Parmeggianl 1983. p. 327). Hydrogen 
bromide's mechanism of action is to 
form hydrobromic acid on contact with 
moisture; this acid then neutralizes the 
alkali of tissues and can cause death as 
a result of lung edema, laryngeal 
spasms, or upper respiratory tract 
inflammation (HSDB 1985). Skin contact 
in humans causes severe tissue irritation 
and necrosis (Braker and Mossman 1980. 
p. 373). Exposure to a 1300 to 2000-ppm 
concentration of hydrogen bromide is 
lethal within a few minutes (Braker and 
Mossman 190, p. 373). A laboratory 
assistant splashed with a mixture of 
bromine, phosphorus tribromide, and 
hydrogen bromide developed cough. 


lightheadedness, throat congestion, 
shortness of breath, and bibasilar 
crackles within 2 weeks of the episode. 
The patient was hospitalized with 
bilateral lower-lobe chemical 
pneumonitis. The authors of this case 
report believe that this worker 
subsequently developed bronchiolitis 
obliterans because her symptoms later 
recurred (Kraut and Lilis 1988; Chest 
94(1):20&-210). 

Based on this evidence. OSHA 
preliminarily finds that workers are at 
significant risk of experiencing severe 
irritant effects on brief exposure to 
hydrogen bromide. The Agency 
considers these irritant effects material 
impairments of health and believes that 
the proposed ceiling limit of 3 ppm is 
necessary to protect workers in the 
construction, agricxilture. and maritime 
industries from these significant risks. 
Promulgation of this limit will make 
OSHA’s PEL for hydrogen bromide 
consistent across all OSHA-regulated 
sectors. 

HYDROGEN CHLORIDE 

CAS: 7647-01-0; Chemical Formula: HCl 

H.S. No. 2091 

In general industry, construction, and 
maritime. OSHA has a PEL of 5 ppm as 
a ceiling limit for hydrogen chloride. The 
Agency currently has no PEL for this 
substance in agriculture. The ACGIH 
has a TLV® of 5 ppm (7.5 mg/m*) as a 
ceiling limit for hydrogen chloride; 
NIOSH has no REL OSHA is proposing 
a PEL of 5 ppm as a ceiling limit for 
hydrogen chloride in agriculture; 
promulgation of this limit would mean 
that the PEL for hydrogen chloride in all 
OSHA-regulated industry sectors is the 
same. 

Hydrogen chloride is a colorless, 
corrosive, nonflammable gas with a 
pungent, suffocating odor. Aqueous 
solutions of various concentrations are 
available conunercially. Hydrogen 
chloride is used in the separation of 
cotton from wool; in the de-linting of 
cotton; as a catalyst for making oils 
viscous; in the activation of oil wells; in 
ore reduction, metal-pickling, and metal 
cleaning; in food processing; and in 
many other chemical processes (Braker 
and Mossman 1980, p. 378; ACGIH 1986, 
p. 313). 

Hydrogen chloride is a strong irritant 
of the eyes, skin, mucous membranes, 
and respiratory tract; this substance 
also causes pulmonary sensitization. 

The LCm in rats is 3141 ppm for 1 hour 
(RTECS 1990). The oral LDm in rabbits is 
900 mg/kg (RTECS 1990). Animals 
exposed to a hydrogen ^loride 
concentration of 1350 ppm for 1.5 hours 
developed corneal clouding, and 
exposure to 300 ppm for 6 hours caused 


slight erosion of the corneal epithelium 
(Patty 1949). Rabbits, guinea pigs, and 
pigeons exposed to a 100-ppm 
concentration for 6 hours/day for 50 
days exhibited excitation and signs of 
eye and nose irritation Qones 1972; 
Faigel 1964). Rats and mice exposed to 
hydrogen chloride for 6 hours/day, 5 
days/week for 90 days at a 50-ppm 
concentration showed significant 
decreases in body weight, and rats 
exposed to la 20. or 50 ppm showed 
inflammation of the nasal passages 
(Chemical Industry Institute of 
Toxicology 1984). 

In humans, exposure to high 
concentrations of hydrogen chloride 
causes necrosis of die tracheal and 
bronchial epithelium, pulmonary edema, 
atelectasis, emphysema, damage to the 
pulmonary blood vessels, and damage to 
the liver and other organs (Machle 1944). 
Male volunteers found concentrations of 
50 to 100 ppm barely tolerable for 1 
hour, exposure to 35 ppm for brief 
periods caused irritation of the throat, 
and 10 ppm was considered the maximal 
acceptable concentration for prolonged 
exposures (Henderson 1943). Exposure 
to concentrations of 5 ppm or above 
resulted in immediate initation of the 
nose and throat, while exposure to 
concentrations below 5 ppm produced 
no adverse effects (Elkins 1959). 
Inhalation of high concentrations of 
hydrogen chloride for less than 1 hour 
induced cough and dyspnea among 
subjects with no past history of asthma 
or atopy; the same exposure caused 
severe bronchospasm that required 
mechanical ventilation in the case of an 
asthmatic subject. All subjects 
continued to show hyperresponsiveness 
more than 1 year later (Boulet 1988). 
Splashed into the eye and washed out 
immediately, hydrogen chloride causes 
white coagulation of the cornea and 
conjunctival epithelium; however, the 
damaged epithelium is later replaced by 
new epithelium, leaving the eye normal 
(Grant 1986, p. 489). Contact of the skin 
with the liquid causes skin bums, and 
repeated skin exposure to dilute 
solutions may cause dermatitis (M.C.A. 
1970). Workers exposed chronically to 
hydrogen chloride experience gastritis 
and chronic bronchitis (Bransburg 1946). 
Chronic exposure to low concentrations 
has also led to erosion of the enamel of 
exposed teeth (NAS 1976; Ludewig 
1942). 

Based on this evidence in humans and 
animals. OSHA proposes to establish a 
PEL of 5 ppm as a ceiling for hydrogen 
chloride in agriculture; adoption of this 
limit would establish the same PEL for 
workplaces in all OSHA-regulated 
industry sectors. The Agency 
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preliminarily concludes that 
occupational exposure to hydrogen 
chloride causes severe irritation of the 
eyes. skin, and upper respiratory tract. 
Accordingly. OSHA believes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are potentially at 
significant risk for these exposure- 
related effects and that the proposed 
PEL is necessary to substantially reduce 
these risks. 

HYDROGEN FLUORIDE 

CAS; 7664-39-3; Chemical Formula: HF 

H.S. No. 1208 

The OSHA PEL for hydrogen fluoride 
in the construction and maritime 
industries is 3 ppm as an 8-hour TWA. 
The Agency has no limit for this 
substance in agriculture. The ACGIH 
has a TLV® of 3 ppm as a ceiling, and 
the NIOSH RELs for hydrogen fluoride 
are 3 ppm as a 108-hour TWA and 8 ppm 
as a 15-minute ceiling. The Agency is 
proposing a 3-ppm TWA PEL and a 6- 
ppm 15-minute STEL for hydrogen 
fluoride in the construction, agriculture, 
and maritime industries. These are the 
limits recently established for hydrogen 
fluoride in general industry, and NIOSH . 
(Ex. 8-47) concurred vrith these limits in 
that rule-making. 

Hydrogen fluoride is a fuming, 
colorless liquid: at temperatures above 
19*C (66*F). it becomes a colorless gas. It 
is used as a catalyst in chemical 
synthesis, as a fluorinating agent, in 
fluorine and aluminum fluoride 
production, and in uranium refining 
operations (ACGIH 1986. p. 315). 
Hydrogen fluoride also finds use in dye 
chemistry, metal cleaning, crystal 
polishing, and iron enameling and 
galvanizing (HSDB 1985). 

Hydrogen fluoride causes severe 
irritation and bums of the eyes. skin, 
mucous membranes, and respiratory 
tract; it can also be absorbed through 
the skin to cause systemic toxicity. 
Because fluorides accumulate in the 
bone, long-term exposure to hydrogen 
fluoride also can cause osteosclerosis 
(Rom 1983. p. 276). The LCw in rats is 
1276 ppm for 1 hour; in monkeys, the 
LCso is 1774 ppm for 1 hour (RTECS 
1990). Application of a 2-percent 
solution of hydrogen fluoride to the skin 
of rabbits for 1 hour caused necrosis 
(AIHA1988; Emergency Response 
Planning Guidelines). Guinea pigs and 
rabbits survived exposure to hydrogen 
fluoride concentrations of 40 ppm for a 
total of 41 hours, but exposure to a 
concentration of 300 ppm for two hours 
or more was fatal (Machle, Thamann, 
Kitzmiller, and Cholak 1934/Ex. 1-519). 
Animals exposed to a 3-ppm 
concentration of hydrogen fluoride for 
30 days showed no adverse effects 


(Ronzani 1909. as cited In ACGIH 1986/ 
Ex. 1-3, p. 315). Stokinger (1949a, as 
cited in ACGIH 1988/Ex. 1-3. p. 315) 
reported that ammals repeatedly 
exposed to a 7-ppm concentration of 
hydrogen fluoride on a daily basis 
exhibited mild respiratory tract 
irritation. A study by Largent (1961/Ex. 
1-1158) demonstrated kidney, liver, and 
lung damage in laboratory animals 
repeatedly exposed to a 17-ppm 
concentration of hydrogen fluoride. At a 
concentration of 8.6 ppm, however, the 
pathologic changes seen in exposed 
animals were minor, except for lung 
damage in one dog (Largent 1961/Ex. 1- 
1158). Guinea pigs, rabbits, and monkeys 
exposed to an 18.5-ppm concentration of 
hydrogen fluoride for 6 to 8 hours/day. 5 
days/week for 2 months showed signs 
of liver and kidney damage at autopsy; a 
few animals showed signs of lung 
damage as well (AIHA 1988). 

Hydrogen fluoride is a severe irritant 
of the eyes, mucous membranes, and 
lungs in humans. Based on the results of 
studies with volunteers and findings 
from accidental overexposures, it is 
believed that a 5-minute exposure to a 
50- to 250-ppm concentration of 
hydrogen fluoride would be fatal 
(doctor. Hughes, and Fischman 1988, p. 
278). Urgent (1960/Ex. 1-516; 1961/Ex. 
1-115) reported that volunteers exposed 
repeatedly to concentrations of 
hydrogen fluoride as high as 4.7 ppm for 
6 hours/day for 10 to 50 days 
experienced irritation and burning of the 
eyes and nose, in addition to reddening 
of the skin, at all hydrogen fluoride 
concentrations above 3 ppm. Industrial 
experience has shown that direct 
contact of the skin with hydrogen 
fluoride results in severe bums that may 
have a delayed onset but later develop 
into ulcers that eventually scar 
(Stokinger 1981b/Ex. 1-1127). A report 
by Eagers (1969, as cited in Stokinger 
1981b, above) described several 
industrial accidents in which workers 
died in a matter of hours after 
containers of hydrogen fluoride ruptured 
and caused accidental splashing of 
nearby workers (the cause of death was 
respiratory failure and cardiac arrest). 
Kleinfeld (1965/Ex. 1-514) reported on a 
similar case of hydrogen fluoride 
poisoning that resulted in de'^th from 
pulmonary edema. When splashed on 
the skin, hydrogen fluoride can be 
absorbed in quantities su^icient to 
cause hypocalcemia and 
hypomagnesemia, followed by life- 
threatening cardiac arrhythmia (Proctor. 
Hughes, and Fischman 1988, p. 279). 
Chronic exposure to hydrogen fluoride 
can cause increased density of the 
bones, which is visible radiographically; 
this condition may lead to crippling 


osteosclerosis (Proctor, Hughes, and 
Fischman 1988, p. 279). 

Based on this evidence in humans and 
animals. OSHA preliminarily finds that 
workers exposed to hydrogen fluoride 
are at significant risk of experiencing 
this substance's severe irritant and 
corrosive effects. The Agency believes 
that the effects caused by exposure to 
hydrogen fluoride constitute material 
impairments of health and that the 
proposed limits of 3 ppm as an 8-hour 
TWA and 6 ppm as a 15-minute STEL 
are necessary to substantially reduce 
these risks among workers in 
construction, maritime, and agriculture. 
These are the limits recently established 
for hydrogen fluoride in general 
industry. 

HYDROGEN PEROXIDE 

CAS: 7722-84-1; Chemical Formula: 

FbOa 

H.S. No. 2092 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for hydrogen peroxide is 1 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 1 ppm for this substance: 

NIOSH has no REL OSHA is proposing 
an 8-hour TWA PEL of 1 ppm for 
hydrogen peroxide in agriculture. This is 
the limit recently established for this 
substance in general industry. 

Pure anhydrous hydrogen peroxide is 
a colorless, odorless liquid. It is 
commercially available in 30%, 35%, 50%, 
70%, and 90% grades. Hydrogen peroxide 
is used in water and sewage treatment, 
as a disinfectant, as an intermediate in 
chemical synthesis, as a fuel in rockets, 
and as a bleaching agent and deodorizer 
for textiles, hair, fur, wood pulp, and 
foods (AIHA 1978; HSDB 1986; ACGIH 
1986, p. 316). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Hydrogen peroxide is an irritant of the 
eyes, mucous membranes, skin, and 
respiratory tract in both animals and 
humans. There is also limited evidence 
that hydrogen peroxide is carcinogenic 
in animals (lARC 1985, Vol. 35. p. 303). 
The oral LDm in mice is 2 g/kg. the 
dermal LDso in rats is 4060 mg/kg, and 
the lowest lethal concentration in mice 
is 227 ppm (RTECS 1991). A 5-minute 
exposure of mice to approximately 3600 
ppm of hydrogen peroxide resulted in 
pulmonary congestion and minor bums 
of the nose and jaw^s; a concentration of 
approximately 6500 ppm for the same 
period was lethal to these animals 
(AIHA 1978; Punte 1956). Sneezing, 
external body irritation, lacri-mation. 
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and bleaching of hair occurred In dogs 
exposed to a 7-ppm concentration of 
hydrogen peroxide (90-percent solution) 
for 6 hours/day for 6 months. Thickened 
skin and lung irritation were seen in 
these animals at autopsy, but no 
signiHcant changes were noted in the 
blood or urine (Oberst et aL 1954). 
Applied to the eyes of rabbits, hydrogen 
peroxide causes irritation and corneal 
damage. The extent of eye damage 
depends on the concentration of 
hydrogen peroxide, with stronger 
concentrations causing greater damage 
(Grant 1986, p. 493). In oral bioaasays, 
hydrogen peroxide induced adenomas 
and carcinomas of the duodenum in 
mice. The International Agency for 
Research on Cancer has concluded that 
the evidence for the carcinogenicity of 
hydrogen peroxide in animals is lixnited 
(lARC 1985, Vol. 35, p. 304). 

Exposure to high concentrations of 
hydrogen peroxide vapor or mist causes 
severe irritation and inflammation of the 
nose and throat in humans (Proctor, 
Hughes, and Fischman 1988, p. 282). 
Dermal application of a 1- to 30-percent 
solution of hydrogen peroxide results in 
a characteristic whitening of the skin; if 
skin contact is prolonged, redness and 
blistering may occur (Hauschild et al. 
1958; Proctor, Hughes, and Fischman 
1988, p. 2B2). Application of a 1- to 3- 
percent solution of hydrogen peroxide to 
the eye causes severe pain and 
reversible injury (Grant 1986, p. 493). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
risk of experiencing eye, mucous 
membrane, skin, and respiratory tract 
irritation if exposed to hydrogen 
peroxide at the concentrations permitted 
by the absence of a limit. The Agency 
believes that establishing an 8-hour 
TWA PEL of 1 ppm is necessary to 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across ail regulated sectors. 
2 -+rYDROXYPROPYL ACRYLATE 
CAS: 999-61-1; Chemical Formula: 

CH 2 CHCOOCH 2 CHOHCH* 

H.S. N 0.1211 

OSHA has no limit for 2- 
hydroxypropyl acrylate in the 
construction, agriculture, and maritime 
industries. The ACGIH has a TLV*- 
TWA of 0.5 ppm, with a skin notation, 
for 2-hydrox>T)ropyl acrylate: there is no 
NIOSH REL for this substance. The 
Agency is proposing a TWA PEL of 0.5 
ppm, irith a skin notation, for this 
substance in the construction, 
agriculture, and maritime industries. 

This PEL was recently established for 2- 


hydroxypropyl acrylate in general 
industry, and NIOSH (Ex. 8-47) 
concurred with this limit in that 
rulemaking. 

2 -Hydroxypropyl acrylate, also called 
HP A, is a colorless liquid that is used as 
a monomer for acrylic resins, a binder in 
nonwoven fabrics, and in the 
manufacture of thermosetting resins for 
surface coatings (Sittig 1985, p. 517; 
ACGIH 1986, p, 320). 

2 -Hydroxypropyl acrylate causes 
irritation, severe bums and corrosion of 
the eyes and skin, and skin sensitization 
in animals and humans. In experimental 
animals, 2-hydroxypropyl acrylate has a 
high acute toxicity. The oral LDm in rats 
is 250 mg/kg, the dermal LDm in rabbits 
is approximately a25 mg/kg (RTECS 
1990; Dow Chemical Company 1977, as 
cited in ACGIH 1986/Ex. 1-3, p, 320). In 
guinea pigs, direct contact with HPA 
caused severe eye bums and skin 
corrosion and sensitized some of the 
animals. Rats exposed to an HPA 
concentration of 650 ppm for 7 hours 
survived. Longer-term inhalation studies 
(2 hours/day, 6 days/week for 30 days) 
in rats, dogs, rabbits, and mice showed 
that the animals displayed sighs of 
sensory irritation at concentrations of 2- 
hydroxypropyl acrylate of 5 ppm and 
above (Dow Chemical Company 1977c, 
as cited in ACGIH 1986/Ex. 1-3, p. 320). 

.In humans, 2-hydjroxypropyl acrylate 
has been shown to cause adverse skin 
effects. A recent study in individuals 
with allergic contact dermatitis reports 
that 3 of 24 exposed persons had 
become sensitized to HPA (Kanerva, 
Estlander. Jolanski 1988; Contact 
Dermatitis 18(l):l-5). Another study 
reports that a worker in an HPA 
manufacturing facility developed 
swelling, blisters, and an erythematous 
papular eruption on his foot, forearms, 
thighs, and groin after exposure to HPA. 
These lesions cleared after several days 
away from work but reappeared after 
the man returned to his job. This worker 
showed positive responses to patch 
testing with HPA and methacrylates: 
these results demonstrate that he had 
become sensitized to HPA and had 
developed a cross-sensitivity to 
methacrylates (Lovell. Rycroft, 

Williams, and Hamlin 1985; Contact 
Dermatitis 12(2):117-18). 

Based on this evidence in humans and 
animals, OSHA preliminarily finds that 
the proposed limit is necessary to 
protect exposed workers in construction, 
maritime, and agriculture from the 
significant risks of irritation, skin and 
eye bums, and skin sensitization 
associated with exposure to 2- 
hydroxypropyl acrylate. The Agency 
considers these effects material 
impairments of health and preliminarily 


finds that the proposed TWA limit of 0.5 
ppm, with a skin notation, is necessary 
to substantially reduce these risks. 
Promulgation of this limit in 
construction, maritime, and agriculture 
will make OSHA’s limit for 2- 
hydroxypropyl acrylate consistent 
across all OSHA-regulated sectors. 
IODINE 

CAS: 7553-56-2; Chemical Formula: I 
H.S. No. 2095 

In general industry, construction, and 
maritime, OSHA's current permissible 
exposure limit for iodine is ai ppm as a 
ceiling limit OSHA has no limit in 
agriculture. The ACGIH TLV* for iodine 
is 0.1 ppm as a ceiling limit; NIOSH has 
no REL. OSHA is proposing a ceiling 
PEL in agriculture of 0.1 ppm for iodine. 
This is the limit recently established for 
this substance in general industry. 

Iodine is the heaviest of the halogens 
used in industry. Elemental iodine is a 
crystalline solid that occurs in blue- 
black or grayish-black plates or scales. 

It sublimes when heated to form a 
violet-colored vapor in air. Iodine la 
used as a bactericide, fungicide, 
amebicide, topical antiseptic and 
disinfectant, and to decontaminate 
drinking water. It is also used in 
antihyperthyroid drugs; in biological, 
biochemical, and chemical research: In 
dyes and soaps; and in engraving and 
lithography procedures (HSDB1984; 
Clayton and Clayton 19^ p. 2972; 
ACGIH 1966, p. 323). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodentldde 
Act (FIFRA). 

Iodine is irritating and corrosive to the 
skin, eyes, mucous membranes, and 
upper respiratory tract in both animals 
and humans. The oral LDm in rats is 14 
g/kg; the lowest lethal concentration in 
rats is 800 mg/m^ for 1 hour (RTECS 
1991). Dogs exposed by intratracheal 
administration to iodine vapor at a dose 
of 36 mg/kg for 3 hours died; before 
death, signs of severe respiratory 
irritation were present, end autopsy 
revealed pulmonary edema and 
subpieural hemorrhage (Lockhardt 
Koch, Schroeder, and Welland 1920). 
Rats and guinea pigs exposed 
chronically to iodine vapors 
(concentration and duration not 
specined] showed reduced oxygen 
uptake and disrupted thyroid activity; at 
autopsy, the lungs of these animals were 
edematous and hemorrhagic (Begishev 
et al 1976). 

Industrial exposures to the vapor of 
iodine have shown this substance to be 
highly irritating at very low doses. 
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Exposure of four individuals to a 
concentration of 0.57 ppm for 5 minutes 
was without effect, but increasing this 
concentration to 1.63 ppm was irritating 
to the eyes within 2 minutes (AlHA 
1965). Some workers experience 
moderate irritation at a concentration of 
0.15 to 0.2 ppm and intolerable irritation 
at a 0.3-ppm concentration (ACGIH 
1986. p. 323). The effects of 
overexposure to iodine include tearing, a 
feeling of tightness in the chest, sore 
throat, headache, and. if the 
overexposure is severe, respiratory 
symptoms equivalent to those 
associated with chlorine gassing 
(Lockhardt, Koch. Schroeder. and 
Weiland 1920). Chronic exposure to 
iodine leads to iodism, a condition 
characterized by tremor, insomnia, 
weight loss, conjunctivitis, bronchitis, 
tachycardia, and diarrhea (Seymour 
1983; Peterson 1983). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers in agriculture are 
potentially exposed to a significant risk 
of eye. mucous membrane, and upper 
respiratory tract irritation and may also 
be at risk of developing iodism. a 
condition that can be life-threatening if 
untreated. OSHA believes that 
establishing a limit in agriculture for 
iodine at the proposed ceiling level of 
0.1 ppm is necessary to protect 
agricultural workers from these risks. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
IRON SALTS (SOLUBLE) 

CAS: Varies with compound; Chemical 

Formula: Varies with compound 
H.S. No. 1217 

OSHA has no limit for soluble iron 
salts in the construction, agriculture, and 
maritime Industries. The ACGIH has a 
TLV*-TWA of 1 mg/m^ for these 
substances; there are no NIOSH RELs. 
The Agency is proposing a TWA PEL of 
1 mg/m* for the soluble iron salts in the 
construction, agriculture, and maritime 
industries. This PEL was recently 
established in general industry, and 
NIOSH (Ex. 8-47) concurred that this 
PEL was appropriate for the soluble 
salts of iron. 

The soluble salts of iron include ferric 
chloride, ferric nitrate, ferric sulfate, 
ferrous chloride, and ferrous sulfate 
(ACGIH 1986, p. 328). Ferric salts are 
used as astringents in treating some skin 
disorders, and both the ferrous and 
ferric salts are used in the textile 
industry and the dye industry (ACGIH 
1986, p. 328). 

The soluble salts of iron are irritants 
of the skin and respiratory tract; in large 
doses, they are corrosive and 


systemically toxic (ACGIH 1986, p. 328; 
Gosselin, Smith, and Hodge 1984, p. II- 
139). Iron salts are highly toxic by 
intravenous injection and moderately 
toxic by oral administration; their acute 
toxicity by inhalation has not been 
established. The oral LDso In rats for 
ferric chloride is 172 mg/kg; for ferrous 
sulfate, the oral LDso in rats is 318 mg/kg 
(Sax and Lewis 1989, p. 2015). By 
intravenous administration, the LDix) for 
ferric chloride in rabbits is 7.2 mg/kg 
(ACGIH 1986, p. 328). Acutely poisoned 
animals show alkalosis, hypothermia, 
anorexia, oligodipsia, oliguria, diarrhea, 
and alternating irritability and 
depression before death. At autopsy, 
congestion of the gastrointestinal tract, 
liver, kidneys, heart, lungs, brain, 
spleen, adrenals, and thymus is seen 
(Clayton and Clayton 1981, p. 1665). 

Dogs administered 0.2 to 0.8 g of ferric 
chloride daily on a chronic regimen 
(duration not specified) failed to develop 
physiological changes (Clayton and 
Clayton 1982, p. 1667). When inhaled as 
dusts and mists, the iron salts are 
irritants of the respiratory tract (ACGIH 
1986, p. 328). Stewart and Faulds (1934/ 
Ex. 1-764) identified the ferric salts as 
skin irritants. 

Although the oral toxicity of the iron 
salts is considered moderate, marked 
gastrointestinal irritation results from 
the ingestion of these salts by humans 
(U.S. Department of Labor 1941, as cited 
in ACGIH 1986/Ex. 1-3, p. 328). The 
estimated fatal dose for humans by 
ingestion is 30 grams (Smyth 1956/Ex. 1- 
759). Humans poisoned by iron salts 
develop the following signs and 
symptoms: Vomiting, hematemesis. 
diarrhea, lethargy, coma, irritability, 
seizures, abdominal pain, and increased 
cardiac and respiratory rates (Clayton 
and Clayton 1981. p. 1665). Contact of 
the eye with ferric or ferrous sulfate or 
ferric or ferrous chloride causes 
transient irritation and inflammation, 
and prolonged contact may lead to 
brown discoloration of the conjunctiva 
(Grant 1986. p. 532). 

The Agency preliminarily concludes 
that, in the absence of a limit, 
employees in construction, maritime, 
and agriculture are at risk of 
experiencing the skin and mucous 
membrane irritation associated with 
inhalation exposure to these soluble 
salts. OSHA considers these adverse 
health effects to be material 
impairments of health and believes that 
a 1 mg/m* 8-hour TWA PEL for the 
soluble iron salts is necessary to 
substantially reduce these significant 
occupational risks. Promulgation of this 
limit will also make the PEL for these 
substances consistent across all OSHA- 
regulated sectors. 


ISOAMYL ACETATE 

CAS: 123-92-2; Chemical Formula: 

CH,C00CH2CH(CH3)C,H3 
H.S. No. 2096 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for isoamyl acetate is 100 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV®- 
TWA of 100 ppm for this substance; 
NIOSH has no REL OSHA is proposing 
an 8-hour TWA PEL in agriculture of 100 
ppm for isoamyl acetate. This is the limit 
recently established for this substance 
in general industry. 

Isoamyl acetate is a colorless liquid 
with a banana-like odor. It is used 
widely as a solvent and flavoring agent 
and as an ingredient in fragrances, 
polishes, and photographic film. Isoamyl 
acetate also is used in the extraction of 
penicillin; as a warning odorant; and in 
the manufacture of artificial silk, leather, 
and glass (HSDB 1986; Parmeggiani 1983, 
p. 783). 

In both animals and humans, isoamyl 
acetate is an irritant of the eyes, mucous 
membranes, and respiratory tract; at 
high concentrations, it causes central 
nervous system depression. Systemic 
effects also have been shown to occur in 
laboratory animals exposed to isoamyl 
acetate. The oral LDso in rats is 16.6 g/ 
kg. and the lowest lethal concentration 
in cats is 35.000 mg/m* for an 
unspecified period (RTECS1990). A 248- 
hour exposure to a 7200-ppm 
concentration of isoamyl acetate was 
fatal to cats; these animals showed signs 
of narcosis before death and died of 
pneumonia (Lehmann and Flury 1943, p. 
228; Clayton and Clayton 1982, p. 2274). 
Changes in the liver, congestion and 
hypertrophy of the spleen, congestion of 
the kidney, and degenerative and 
reparative changes of the tubular 
epithelium were noted at autopsy in 
rabbits that had been subacutely 
poisoned by exposure to isoamyl acetate 
(Browning 1965. p. 540). In humans, a 30- 
minute exposure to a 1000-ppm 
concentration of isoamyl acetate 
resulted in irritation, difficult breathing, 
increased pulse rate, and fatigue 
(ACGIH 1986, p. 329). Severe throat 
irritation was reported as a result of 
exposure to 200 ppm. and minor throat 
discomfort resulted from exposure to a 
100-ppm concentration of isoamyl 
acetate (Amoore 1950, p. 53; Nelson 
1943, p. 282). Exposure to a 300-ppm 
concentration caused noticeable eye 
irritation, and exposure to higher 
concentrations caused burning and 
redness of the eyes (Grant 1986, p. 97). 
Workers in a hat factory exposed to 
isoamyl acetate at unspecified 
concentrations reported experiencing 
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nervous system disturbances, including 
headache, drowsiness, palpitation, and 
excessive fatigue (Browning 1965, p. 
541). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that, in the absence of a permissible 
exposure limit, workers in agriculture 
are at significant risk of experiencing 
the eye, mUcous membrane, and upper 
respiratory tract irritation associated 
with exposure to isoamyl acetate and 
that they day also be at signiBcant risk 
of experiencing central nervous system 
depression. The Agency believes that 
establishing an 8-hour TWA PEL of 100 
ppm for this substance is necessary to 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

ISOPROPYL ACETATE 

CAS: 108-21-4; Chemical Formula: 

CHaCOOCHfCHili 
H.S. No. 1224 

OSHA has a 250 ppm 8-hour TWA 
limit for isopropyl acetate in the 
construction and maritime industries. 
The Agency has no PEL for this 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 250 ppm and a 
TLV®-STEL of 310 ppm for isopropyl 
acetate: there is no f^OSH REL for this 
substance. The Agency is retaining its 
250 ppm 8-hour TWA in construction 
and maritime, proposing to add a 310 
ppm STEL for isopropyl alcohol in these 
two sectors, and proposing to extend 
both limits to agriculture. These are the 
limits recently established for isopropyl 
acetate in general industry. 

Isopropyl acetate is a colorless liquid 
with a fruity odor. It is used as a solvent 
for nitrocellulose lacquers and other 
resins, fats, oils, waxes, and gums. It is 
also used in perfumes and as a flavoring 
agent for foods (Sittig 1985. p. 531; 
ACGIH 1986. p. 336). 

Isopropyl acetate causes irritation of 
the eyes and mucous membranes; at 
high concentrations, it causes central 
nervous system depression in both 
animals and humans (Clayton and 
Clayton 1981, p. 2266; Gosselin, Smith, 
and Hodge 1964. p. 11-203). The oral UDm 
in rats is 3000 mg/kg; five of six rats 
died after a four-hour exposure to a 
32.000-ppm concentration of isopropyl 
acetate, and one of six rats died after a 
4-hour exposure to a 16,000-ppm 
concentration (Smyth, Carpenter, WeiL 
and Pozzani 1954/Ex. 1-440; RTECS 
1991). The corneal bums caused by 
isopropyl acetate generally heal within 3 
to 10 days (Clayton and Clayton 1981, p. 
2277). Oral administration of isopropyl 
acetate to rabbits (dose not speciBed) 


caused loss of coordination (Clayton 
and Clayton 1981, pp. 2268-2269). 

The primary problems associated with 
occupational exposure to isopropyl 
acetate are eye and mucous membrane 
irritation. In humans, exposure to a 200- 
ppm concentration of isopropyl acetate 
for 15 minutes caused mild eye 
irritation; nose and throat Irritation 
occurred on exposure to higher 
concentrations (Silverman, Schulte, and 
First 1946/Ex. 1-142). In two cases 
involving splashes of isopropyl acetate 
in the eye, healing was slow but 
complete (Grant 1986, p. 539). Workers 
chronically exposed to isopropyl acetate 
at unspecified concentrations have 
reported experiencing conjunctival 
irritation, cough, and a tight feeling in 
the chest; skin defatting and cracking 
have also been repiorted (Parmeggiani 
1983, p. 72). 

Based on this evidence, OSHA 
preliminarily concludes that exposure to 
isopropyl acetate causes irritant effects. 
The Agency considers these effects 
material impairments of health and 
preliminarily finds that the proposed 
limits are necessary to reduce these 
significant risks to workers in 
construction, maritime, and agriculture. 
Accordingly, OSHA is retaining the 250- 
ppm 0-hour TWA limit in construction 
and maritime, proposing a 310-ppm 
STEL for this substance in these two 
sectors, and proposing both limits in 
agriculture, ftomulgation of these limits 
will make OSHA’s PELs for isopropyl 
acetate consistent across all related 
sectors. 

ISOPROPYL ALCOHOL 
CAS; 67-63-0; Chemical Fonnula: 

CHsCHOHCH, 

H.S. No. 1225 

The current PEL for isopropyl alcohol 
in the construction and maritime 
industries is 400 ppm as an 8-hour TWA. 
OSHA has no limit for this substance in 
agriculture. The ACGIH has a TLV*- 
TWA of 400 ppm and a TLV*-STEL of 
500 ppm for isopropyl alcohol. NIOSH 
has a REL for isopropyl alcohol of 400 
ppm as a 108-hour TWA and 800 ppm as 
a 15-minute ceiling limit but concurs (Ex. 
150) with the limits being proposed by 
OSHA. The Agency is pro posin g a 400- 
ppm TWA and a 500-ppm STEL for 
isopropyl alcohol in the construction, 
agriculture, and maritime industries. 
OSHA recently established these PELs 
in general industry. 

Isopropyl alcohol is a colorless, 
flammable liquid with the odor of 
rubbing alcohol. It is used as a starting 
materii in the synthesis of acetone, 
glycerin, and other substances and is 
widely used throughout industry as a 
solvent, component of household 


products, ingredient in cosmetics and 
medicin.'ils, as rubbing alcohol, and as a 
flavoring adjuvant (HSDB 1986; ACGIH 
1986, p. 337). 

Isopropyl alcohol is an irritant of the 
eyes and mucous membranes; at high 
concentrations, it causes narcosis in 
both humans and animals. The oral U%o 
In rata is 5045 mg/kg, and the dermal 
LDso in rabbits is 12.800 mg/kg (RTECS 
1991). The lowest lethal concentration in 
rats is 12.000 ppm for 6 hours. Acutely 
poisoned animals show central nervous 
system effects before death (RTECS 
1991). Mice exposed for 460 minutes to a 
3250-ppm concentration of isopropyl 
alcohol developed ataxia, prostration, 
and narcosis (Proctor, Hughes, and 
Fischman 1988, p. 291). Conjunctivitis, 
iritis, and corneal opacity developed 
when the eyes of rabbits were instilled 
with a 70-percent isopropyl alcohol 
solution (Clayton and Clayton 1981, p. 
4563). Applied once to the skin of 
rabbits, isopropyl alcohol caused a mild 
degree of irritation (RTECS 1991); 
however, prolonged contact of isopropyl 
alcohol with the skin of rabbits 
produced slight redness, dryness, and 
superficial desquamation (Qayton and 
Clayton 1982, p. 4565). Rats given 0.5 to 
10 percent isopropyl alcohol in their 
drinking water for 27 weeks failed to 
gain weight at the normal rate but 
showed no gross or microscopic 
abnormalities at autopsy (Clayton and 
Clayton 1982, p. 4565). Inhalation of a 
394-ppm concentration of isopropyl 
alcohol for 24 hours caused damage to 
the nasal mucosa of guinea pigs, 
although recovery occurred within 2 
weeks if exposure was terminated; 
however, exposure to a concentration of 
4550 ppm for the same period caused 
damage that took longer to recover 
(Ohashi, Nakal, Koshimo, Esaki, Ikeoka. 
Hariguchi, Teramoto, and Nakaseko 
1988; Env. Res. 46(l):25-38). 

Isopropyl alcohol has caused irritation 
of the eyes, nose, and throat In humans 
exposed for brief periods to a 
concentration of 400 ppm; at 800 ppm. 
these symptoms were more intense 
(Nelson, Enge, Ross, et al. 1943/Ex. 1- 
66). In addition, isopropyl alcohol has 
narcotic effects at higher concentrations. 
Prolonged or repeated contact of the 
skin with this solvent causes drying and 
dermatitis (HSDB 1990). Al least one 
case of dermal sensitivity to isopropyl 
alcohol has been confirmed by patch 
lest (HSDB 1990). An excess of 
paranasal sinus cancers, and perhaps of 
laryngeal cancers, was observed among 
workers manufacturing Isopropyl 
alcohol (WeiL Smith, and Nale 1952/Ex. 
1-453). However, it has been established 
that the cancers associated with 
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isopropyl alcohol manufacture were 
caused by the strong-acid manufacturing 
process and not by the isopropyl alcohol 
itself (Proctor. Hughes, and Fischman 
1908. pp. 291-292; lARC 1987, Suppl. 7, p. 
229). 

Based on this evidence. OSHA 
preliminarily concludes that workers 
exposed to isopropyl alcohol are at 
significant risk of experiencing the 
narcotic and irritant effects associated 
with exposure to this substance. The 
Agency believes that the proposed 
limits, which were recently established 
for this substance in general industry, 
are necessary to substantially reduce 
these significant risks among workers in 
construction, maritime, and agriculture. 
OSHA considers the narcosis and eye 
and mucous membrane irritation 
associated with chronic and acute 
exposures to isopropyl alcohol material 
impairments of health within the 
meaning of the Act. 
n-ISORROPYLAMlNE 
CAS: 75-31-0; Chemical Formula: 

(CH.)2CHNH, 

H.S. No. 1228 

OSHA’s limit for n-isopropylamine in 
the construction and maritime industries 
is 5 ppm as an 8-hour TWA. The Agency 
has no PEL for this substance in 
agriculture. The ACGIH has a TLV*- 
TWA of 5 ppm and a TLV^-STEL of 10 
ppm for n-isopropylamine; there is no 
MOSH REL. OSHA is proposing to 
retain its 8-hour TWA limit of 5 ppm in 
construction and maritime, proposing to 
add a STEL of 10 ppm in these sectors, 
and proposing to extend both limits to 
agriciJture. The Agency recently 
established these PELs in general 
industry, and NIOSH (E)c 8-47) 
concurred that these limits were 
appropriate for n-isoproiwlamine. 

n-lsopropylamine is a flammable, 
volatile, colorless liquid that has an 
odor similar to that of ammonia. This 
substance is used as a chemical 
intermediate in the synthesis of 
insecticides, pharmaceuticals, 
bactericides, dyes, rubber accelerators, 
and textile specialties. It is also used as 
a dehairing agent and solvent (HSDB 
1986). 

n-Isopropylamine causes eye, skin, 
mucous membrane, and respiratory tract 
irritation; at high concentrations, 
exposure may cause pulmonary edema. 
The oral LDw in rats is 820 mg/kg, the 
LCm in the same species is 4000 ppm for 
4 hours, and the dermal LDso in rabbits 
is 380 mg/kg (RTECS1990). Applied to 
the skin of rabbits, isopnopylamine 
caused severe irritation (RTECS 1990). 
Instilled into the eyes of rabbits, this 
substance caused injury rated 10 on an 
ascending severity scale of 1 to 10 


(Grant 1986, p. 1041). The most serious 
effect of exposure to n-isopropylamine 
in laboratory animals is respiratory tract 
irritation, which can be severe enough to 
cause lung edema (Smyth 1956/Ex. 1- 
759). 

Exposure to isopropylamine causes 
eye, nose, and upper respiratory tract 
irritation in humans. Volunteers 
exposed to isopropylamine 
concentrations of 10 to 20 ppm 
experienced nose and upper respiratory 
tract irritation after brief (not further 
specified) exposures (Clayton and 
Clayton 1981, pp. 3154-3155). Workers 
exposed for 8 hours to isopropylamine 
vapor at an unspecified concentration 
developed transient corneal edema, 
manifested as haloes aroimd lights 
(Proctor, Hughes, and Fischman 1988, p. 
292). Splash^ into the eye, 
isopropylamine can cause bums and 
permanent visual impairment; skin 
contact may cause iiritation, dermatitis, 
and bums (Proctor. Hughes, and 
Fischman 1988, p. 292). 

Based on this evidence, the Agency 
preliminarily concludes that both a 
TWA and STEL are required to protect 
exposed workers in construction, 
maritime, and agriciilture from the 
significant risk of eye, nose, and upper 
respiratory tract irritation that is known 
to be associated with exposure to 
isopropylamine. The Agency considers 
eye, nose, and upper respiratory tract 
irritation material impairments of health 
and preliminarily finds that adding a 10- 
ppm 15-minute STEL to the limit for 
isopropylamine is necessary to 
substantially reduce the risk posed to 
workers by exposure to this substance. 
Promulgation of these limits will also 
make OSHA^s PELs for isopropylamine 
consistent across all regulated sectors. 
ISOPROPYL ETHER 
CAS: 108-20-3; Chemical Formula: 

(CH3)*CH0CH(CH3), 

H.S. No. 1228 

OSHA's limit in construction and 
maritime for isopropyl ether is 500 ppm 
as an 8-hour TWA limit. There is no PEL 
in agriculture. The ACGIH has a TLV*- 
TWA of 250 ppm and a TLV*-STEL of 
310 ppm for isopropyl ether. NIOSH has 
no R^ but concurred (Ex. 8-47, Table 
Nl) with the limit being proposed. 

OSHA is proposing an 8-hour TWA KL 
of 500 ppm for workplaces in agriculture. 
This is the limit recently established for 
this substance in general industry. 

Isopropyl ether is a liquid that smells 
like ether. It is widely used as a solvent 
in mineral, vegetable, and animal oils 
and in waxes, paints, varnish removers, 
and rubber cements (HSDB 1986). 

Isopropyl ether is an irritant of the 
eyes, nose, and upper respiratory tract 


both in humans and in animals. When 
applied to the skin of rabbits, a 
concentration of 20 g/kg caused death in 
50 percent of the animals (RTECS 1991). 
The oral LD&o in rats is 8470 mg/kg, and 
the LCm in the same species is 162 g/m’ 
(RTECS 1991). Instillation of the liquid 
into the eyes of rabbits caused minor 
injury, and repeated skin contact caused 
dermatitis in rabbits (Proctor, Hughes, 
and Fischman 1988. p. 293). 

Experimental animals surviving near- 
lethal exposures showed severe liver 
damage at autopsy (HSDB 1990). Animal 
studies have also shown that exposures 
to high concentrations of isopropyl ether 
cause narcosis and death (hiachle, 

Scott, and Treon 1939/ Ex. 1-348). 
Experimental animals (a monkey, a 
rabbit, and a guinea pig) survived a one- 
hour exposure to a 30,000-ppm 
concentration, although they manifested 
signs of narcosis during the exposure 
(Proctor, Hughes, and Fischman 1988, p. 
293). Twenty exposures to a 1-percent 
vapor concentration (l.e., to a 10,000- 
ppm concentration) produced systemic 
intoxication and central nervous system 
depression but no significant blood or 
organ weight changes (Machle, Scott, 
and Treon 1939/Ex. 1-348). 

Human volunteers exposed for 15 
minutes to isopropyl ether 
concentrations of 300 ppm experienced 
no overt iiritation but complained about 
the objectionable odor of this substance; 
however, eye and nose irritation did 
occur during a 5-minute exposure to an 
800-ppm concentration; some volunteers 
also experienced upper respiratory tract 
irritation at this concentration. 

Based on this evidence, OSHA is 
proposing a 500 ppm 8-hour TWA limit 
for isopropyl ether in agricultural 
workplaces. The Agency preliminary 
concludes that this limit is necessary to 
substantially reduce a significant risk 
among agricultural workers of sensory 
irritation. 

LITHIUM HYDRIDE 

CAS: 7580-67-8; Chemical Formula: LiH 

HS. No. 2101 

OSHA’s PEL for lithium hydride in 
general industry, construction, and 
maritime is 0.025 mg/m^ as an 8-hour 
TWA; there is no in agriculture. The 
ACGIH TLV»-TWA for lithium hydride 
is 0.025 mg/m*; there is no NIOSH REL 
OSHA is proposing an 8-hour TWA PEL 
of 0.025 mg/m* for lithium hydride in 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Pure lithium hydride is an odorless, 
white, crystalline solid that is 
pyrophoric and darkens on exposure to 
light. The commercial product is a 
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bluish-gray solid. Lithium hydride is 
used as a reducing and condensing 
agent, a desiccant, and as an 
intermediate in chemical synthesis. It is 
also used in hydrogen generators, in 
nuclear shielding material, in the 
manufacture of electronic tubes and 
ceramics, and in space technology 
(HSDB1985; ACGIH 1988; Gosselin, 
Smith, and Hodge 1984, p. IM05). 

Lithium hydride is severely irritating 
and corrosive to the eyes, mucous 
membranes, skin, and respiratory tract 
of both animals and humans. The lowest 
lethal concentration in rats is 10 mg/m^ 
for 4 hours; acutely poisoned animals 
showed pulmonary edema at autopsy 
(RTECS1991). Rabbits exposed to a 5- 
mg/m* concentration showed signs of 
eye irritation [RTECS 1991). Single acute 
exposures of animals to lithium hydride 
concentrations ranging from 5 to 55 mg/ 
m* caused respiratory tract irritation in 
all species and at all concentrations 
(Browning 1969). Exposure to a 10-mg/ 
m* concentration caused corrosion of 
body fur and the skin of the legs and 
severe inflammation of the eyes and 
nasal septum (Browning 1969). Animals 
exposed 4 hours/day to a 5-mg/m* 
concentration of lithium hydride for a 
period of 1 week exhibited coughing, 
sneezing, dyspnea, and signs of 
emphysema. However, no exposure- 
related lesions were noted in the lungs, 
liver, trachea, lymph nodes, or kidneys 
of these animals at autopsy (Browning 
1969). 

A technician working in the vicinity of 
a cylinder of lithium hydride that 
exploded had eye contact with some of 
the material and swallowed a small 
amount of the dust. The exposure 
resulted in bums that scarred both 
corneas and in strictures of the larynx, 
trachea, bronchi, and esophagus; death 
occurred 10 months later (Cracovaner 
1964). A few milliequivalents of the 
lithium ion in the plasma can cause 
anorexia, nausea, tremor, muscle 
twitches, apathy, confusion, visual 
disturbances, coma, and death 
(Goodman and Gilman 1955). A lithium 
hydride concentration of 0.05 mg/m* is 
objectionable to some exposed 
individuals, and exposure to a 0.1-mg/ 
m* concentration causes eye and nose 
irritation (AIHA1964). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that agricultural workers exposed to this 
substance at the levels permitted by the 
absence of a permissible exposure limit 
are at significant risk of experiencing 
severe irritation of the eyes, skin, 
mucous membranes, and respiratory 
tract. The Agency believes that 
establishing a PEL of 0.025 mg/m* as an 


8-hour TWA will protect workers in 
agriculture from these significant risks. 
In addition, promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

MALEIC ANHYDRIDE 

CAS: 108-31-6; Chemical Formula: 

C4H,0, 

H.S. No. 2102 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for maleic anhydride is 0.25 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV* of 
0.25 ppm as an 8-hour TWA for this 
substance: NIOSH has no REL. OSHA is 
proposing an 8-hour TWA PEL of 0.25 
ppm for maleic anhydride in agriculture. 
Tills is the limit recently established for 
this substance in general industry. 

Maleic anhydride is a solid at room 
temperature and is colorless and 
crystalline in form. It is commercially 
available as briquettes, white lumps, 
tablets, and pellets. Maleic anhydride is 
used as a chemical intermediate, an 
ingredient in pesticides, a preservative 
for fats and oils, in paper sizing, in 
permanent press fabrics, in the 
manufacture of resins, and as a raw 
material for organic synthesis (ACGIH 
1986, p. 359; AIHA 1978; HSDB 1987). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Maleic anhydride is both an eye, skin, 
and upper respiratory tract irritant and a 
skin and pulmonary sensitizer. The oral 
LDso in rats is 400 mg/kg, and the dermal 
LDso in rabbits is 2620 mg/kg (RTECS 
1990). In contact with the skin or eyes, 
maleic anhydride causes severe 
irritation and caustic bums (Grant 1986, 
p. 574)’. Rats injected subcutaneously 
with 1 mg maleic anhydride twice/week 
for 61 weeks developed fibrosarcomas 
(Dickens and Jones 1963). 

Because maleic anhydride hydrolyzes 
in contact with moisture to maleic acid, 
contact of the eyes, mucous membranes, 
or skin causes severe Irritation and 
bums. Even at a concentration of 0.25 
ppm, humans report experiencing 
irritation (AIHA 1969], but exposure to 
0.22 ppm causes no irritation (Grigoreva 
1966). Workers exposed to unspecified 
concentrations of the dust or vapors 
have developed punctate epithelial 
keratitis, but the eyes of these 
individuals have returned to normal 
within a few days of exposure (Ghezzi 
and Scotti 1965; Heersink and Dunne 
1976; Kowalski and Slusarczyk-Zalobna 
et al. 1968). Workers exposed to 
unspecified concentrations of maleic 


anhydride under conditions described 
as “uncontrolled** showed acute 
systemic effects that were manifested as 
respiratory, nervous, and cardiovascular 
system disorders (Titiova and Zakivova 
1977). Chronic exposure to maleic 
anhydride may cause chronic 
conjunctivitis, keratitis, and bronchitis 
(AIHA 1969; Tanaka 1976). Repeated 
exposure to a 1.25 to 2.5 ppm 
concentration of this substance 
produced ulceration of the nasal septum 
and, in some workers, asthma (AIHA 
1969). Repeated contact of the skin 
causes allergic dermatitis (AIHA 1969). 

Based on this evidence in humans and 
animals. OSHA is proposing an 8-hour 
TWA PEL of 0.25 ppm for maleic 
anhydride in agriculture; adoption of the 
proposed level would establish the same 
PEL for workplaces in all OSHA- 
regulated industry sectors. The Agency 
preliminarily concludes that 
occupational exposure to maleic 
anhydride causes Irritation of the eyes, 
skin, and upper respiratory tract and 
pulmonary and skin sensitization. 
Accordingly. OSHA believes that, in the 
absence of a permissible exposure limit, 
workers in a^culture are potentially at 
signiBcant risk for these exposure- 
related effects and that the proposed 
PEL will substantially reduce these 
risks. 

MESITYL OXIDE 

CAS; 141-79-7; Chemical Formula; 

(CH,)2C=CHC0CH3 
H.S. No. 1243 

OSHA*s limit for mesityl oxide in the 
construction and maritime industries is 
25 ppm as an 8-hour TWA. The Agency 
has no PEL for this substance in 
agriculture. The ACGIH has a TLV*- 
TWA of 15 ppm and a TLV*-STEL of 25 
ppm for mesityl oxide; the NIOSH REL 
is 10 ppm as a 10-hour TWA. OSHA is 
proposing a 15 ppm 8-hour TWA and a 
25 ppm STEL for mesityl oxide in the 
construction, agriculture, and maritime 
industries. These are the limits recently 
established for mesityl oxide in general 
industry. 

Mesityl oxide is an oily, colorless 
liquid with an odor similar to that of 
peppermint. It is used as an insect 
repellant. a paint remover, a solvent, 
and in ore flotation (ACGIH 1986, p. 

361). 

Mesityl oxide is an irritant of the eyes 
and mucous membranes in both animals 
and humans; at high concentrations, it 
also causes central nervous system , 
depression. The oral LDso in rats is 1120 
mg/kg, the LCso in the same species is 9 
g/m* for 4 hours, and the dermal LDso in 
rabbits is 5150 mg/kg (RTECS 1990). In 
contact with the eyes of rabbits, mesityl 
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oxide caused moderate to severe 
irritation; in contact with the skin of 
rabbits, this substance caused mild 
irritation (RTECS1990). All guinea pigs 
exposed to a 2000-ppm concentration of 
mesityl oxide for up to 422 minutes died. 
The exposed animals exhibited eye and 
respiratory tract irritation, gradual loss 
of comeal and auditory reflexes, and 
coma before death (Specht, Miller, 
Valaer et al. 1940). Slight liver, kidney, 
and lung injury and irritation of the eyes 
and nose occurred in animals of two 
species exposed to a 500-ppm 
concentration for 8 hours a day for 10 
days (Specht, Miller. Valaer ct al 1940). 
Experimental animals exposed to the 
vapor of mesityl oxide have shown signs 
of progressive central nervous system 
depression (Gosselin. Smith, and Hodge 
1984. p. 11-185). Guinea pigs exposed to 
mesityl oxide concentrations of 2300. 
5000. or 10.000 ppm for as long as 8 
hours showed dose-dependent central 
nervous system effects, as well as signs 
of respiratory irritation, reduced body 
temperature, reductions in heart rate 
and respiratory rate, and loss of reflexes 
(Clayton and Clayton 1982, p. 4753). 
Rabbits exposed to a 25-ppm 
concentration 4 hoors/day for 189 days 
developed anemia and leukopenia 
(Clayton and Clayton 1982, p. 4753). 
Smyth, Seaton, and Fischer (1942/Ex. 1- 
378) reported liver and kidney damage 
among rats and guinea pigs continuously 
exposed to a 100-ppm concentration of 
mesityl oxide for 8 weeks; no adverse 
effects were reported in animals 
exposed to 50 ppm. 

Silverman, ^hulte, and First (1946/ 

Ex. 1-142) found that a majority of test 
subjects experienced eye irritation on 
exposure to a 25>ppm concentration of 
mesityl oxide for 15 minutes and nasal 
irritation on exposure to 50 ppm. 
Prolonged or repeated skin contact with 
this substance causes dermatitis 
(Proctor, Hughes, and Fischroan 1988, p. 
312). Exposure to mesityl oxide at high 
(not further specified) concentrations 
causes signs of central nervous system 
depression, such as headache, dizziness, 
tremors, incoordination, weakness, and 
decreases in heart €md respiratory rate 
(HSDB1988). 

After reviewing the health evidence 
for this substance. OSHA preliminarily 
finds that the proposed 15-ppm TWA 
and 25-ppm STEL limits are necessary to 
protect workers in construction, 
maritime, and agriculture against both 
the acute and chronic effects associated 
with exposure to this substance. These 
effects include possible liver and kidney 
damage as well as central nervous 
system depression and eye, mucous 
membrame, and skin irritation. The 


Agency considers these exposure- 
related effects material impairments of 
health and functional capacity. To 
reduce these significant occupational 
risks. OSHA is therefore proposing 
limits for mesityl oxide of 15 ppm as an 
S-hour TWA and 25 ppm as a 15-minute 
STEL Promulgation of these limits for 
workplaces in the construction, 
maritime, and agriculture sectors will 
make OSHA's raLs for this substance 
consistent across all OSHA-regulated 
sectors. 

METHYLACRYLATE 

CAS: 90-33-3; Chemical Formula: 

CHi=CHCOOCH, 

H.S. No. 2105 

OSHA’s PEL for methyl acrylate in 
general industry, construction, and 
maritime is 10 ppm as an 8-hour TWA. 
with a skin notation; there is no PEL in 
agriculture. The ACGIH has a TLV*- 
TWA for methyl acrylate of 10 ppm. 
with a skin notation: there is no NIOSH 
REL for this substance. OSHA is 
proposing an 8-hour TWA reL of 10 
ppm. with a skin notation, for methyl 
acrylate in agriculture. This is the limit 
recently established for this substance 
in general industry. 

Methyl acrylate is a clear, colorless 
liquid with an acrid odor (HSDB 1966; 
ACGIH 1986, p. 369). It is used primarily 
to produce acrylic and modacryKc 
fibers. In the dental, medical, and 
pharmaceutical industries, it is used as a 
monomer, polymer, and copolymer 
(lARC 1979. p. 55; Proctor. Hughes, and 
Fischman 1988, p. 318). Methyl acrylate 
is also used in paints, coatings, 
adhesives, plastic panels, and textile 
finishes (Gosselin. Smith, and Hodge 
1984, p. 11-409). This substance also 
finds use as an aid in the timed release 
and disintegration of pesticides (Clayton 
and Clayton 1982, p. 2293). When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Methyl acrylate causes irritation of 
the eyes, mucous membranes, 
respiratory tract, and skin; it has also 
been shown to cause dermal 
sensitization and systemic toxicity in 
both humans and laboratory animals. 
The oral LDso in rats is 277 mg/kg. and 
the dermal LDm in rabbits is 1243 mg/kg 
(RTECS 1991). By inhalation, methyl 
acrylate causes death in 50 percent of 
rats exposed to a concentration of 1350 
ppm for 4 hours fRTECS 1991). In 
rabbits, dyspnea, cyanosis, convulsions, 
and death resulted from a single oral 
dose of 280 mg/kg (Treon et al. 1949). 
Rabbits exposed to a 237-ppm 
concentration of methyl acrylate for 7 


hours/day for 11 days exhibited 
conjunctival and nasal irritation, 
lacrimation, and labored breathing 
(Treon et al. 1949), Methyl acrylate 
causes contact sensitivity In guinea pigs, 
and contact of this substance with the 
skin of rabbits causes marked irritation 
(Treon 1949; Parker and Turk 1983). 
Methyl acrylate caused moderate 
irritation when tested on rabbit eyes 
(RTECS 1991; Grant 1986, p. 1044). In 
contact with the eye. methyl acrylate 
causes severe burns of the cornea 
(HSDB 1986). In laboratory animals, 
repeated dermal application of small 
amounts of methyl acrylate caused 
systemic poisoning in the form of lung, 
liver, and kidney damage (Gosselin. 
Smith, and Hodge 1984, p. 11-409). 

In humans, the lowest concentration 
of methyl acrylate reported to have 
irritant effects is 75 ppm (Sandmeyer 
and Kirwin 1981). Rapid breathing, 
headache, nausea, lethargy, pulmonary 
edema, convulsions, and death may 
result from the inhalation of high (not 
further specifled) concentrations of 
methyl acrylate (Gosselin, Smith, and 
Hodge 1984, p. 11-409). A fatality 
resulted from the subcutaneous injeclton 
of a 1000 mg/kg dose of methyl acrylate 
(Clayton and Clayton 1982, p. 2294). An 
industry study involving 105 workers 
exposed to methyl acrylate showed 
positive sensitization reactions in 76.1 
percent of the workers; 53.7 percent of 
these workers showed clinical evidence 
of having three allergies (dermatitis, 
eczema, and urticaria) (iGiromov 1974). 
In contact with the skin, 20 parts methyl 
acrylate per hundred parts of olive oil 
causes irritation in one-third of 
individuals and allergic responses in 
approximately one out of 10 persons 
(Cavelier et aL 1981). 

Based on this evidence m humans and 
animals, OSHA preliminarily concludes 
that agricultural workers exposed to this 
substance at the levels permitted by the 
absence of a permissible exposure limit 
are at significant risk of experiencing 
irritation of the eyes. skin, mucous 
membranes, and respiratory tract. The 
Agency believes that establishing a 
TWA PEL of 10 ppm. with a skin 
notation, is necessary to protect workers 
in agriculture from these significant 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

METHYL 2-CYANOACRYLATE 
CAS: 137-05-3; Chemical Formula: 

CH2 = C(C=N)C00CH3 
H.S. No. 1248 

OSHA has no limit for methyl 2- 
cyanoacrylate in the construction. 
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agriculture, or maritime industries. The 
ACGIH has a TLV*-TWA of 2 ppm and 
a TLV*-STEL of 4 ppm for this 
substance; there is no NIOSH REL The 
Agency is proposing a 2 -ppm 8 -hour 
TWA and a 4-ppm STEL for methyl 2 - 
cyanoacrylate in the construction, 
agriculture, and maritime industries. 
OSHA recently established these PELs 
In general industry, and NIOSH (Ex. 8 - 
47) concurred that these limits were 
appropriate for this substance. 

MeAyl 2-cyanoacrylate is a colorless, 
viscous liquid that is used to 
manufacture adhesives, super-glues, and 
polymers (ACGIH 1986, p. 383; Gosselin, 
Smith, and Hodge 1984, p. 11-409). 

Methyl 2-cyanoacrylate is an irritant 
of the eyes, nose, and upper respiratory 
tract The oral LDm in rats is 1.6 to 3.2 g/ 
kg. and the dermal LD 50 in guinea pigs is 
greater than 10 ml/kg (ACGIH 1988, p. 
383). The LCw in rats is 101 ppm for 6 
hours (ACGW 1986, p. 383). The adverse 
effects reported in laboratory animals 
are slight irritation of the skin and 
comeal damage. Repeated exposures (6 
hours/day for 5 days/week) to a 
concentration of 31.3 ppm for a total of 
12 exposures caused only a slight 
decrease in the rate of weight gain in 
rats and no nasal or tracheal lesions or 
systemic toxicity (ACGIH 1986, p. 383). 
No changes were observed in rats 
similarly exposed to a concentration of 
3.1 ppm (Eastman Kodak 1985, as cited 
in ACGIH 1986/Ex. 1-3, p. 383). 
Administered intratesticularlv to 
monkeys at a dose of 100 mg/kg, methyl 
2 -cyanoacrylate caused reproductive 
effects (RTECS1991). 

In a simulated workbench exposure, 
McGee and co-workers reported nasal 
irritation in humans when the 
concentration of methyl 2 -cyanoacrylate 
reached 3 ppm and eye irritation at a 
concentration of 5 ppm (McGee, 

Oglesby, Raleigh, and Fassett 1968/Ex. 

1- 424). In contact with the eyes, this 
substance causes comeal inflammation; 
however, recovery is usually complete 
(Grant 1986, p. 291). In contact with the 
skin of humans, it causes mild irritation 
(HSDB 1991). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that employees in construction, 
maritime, and agriculture are at risk of 
experiencing nasal irritation on 
exposure to methyl 2 -cyanoacrylate 
concentrations of 3 ppm or above and of 
eye irritation at concentrations of 5 ppm 
or above. The Agency believes that 
these adverse effects are material 
impairments of health and that the 
proposed PELs are necessary to 
substantially reduce these signiflcant 
risks. Accordingly, OSHA is proposing a 

2 - ppm 8 -hour TWA limit and a 4 -ppm 


STEL for methyl 2-cyanoacrylate in the 
construction, agriculture, and maritime 
industries. Promulgation of these limits 
will make the PELs for methyl 2 - 
cyanoacrylate consistent across all 
OSHA-regulated sectors. 

METHYL ISOBUTYL CARBINOL 
CAS; 108-11-2; Chemical Formula: 

CH,CHOHCHiCH(CH3), 

H.S. No. 1261 

OSHA has an 8 -hour TWA limit of 25 
ppm, with a skin notation, for methyl 
isobutyl carbinol in the construction and 
maritime industries. The ACGIH has an 
8 -hour TLV*-TWA of 25 ppm. a TLVE¬ 
STEL of 40 ppm, and a skin notation for 
methyl isobutyl carbinol. NIOSH has no 
REL for this substance. OSHA is 
retaining the 8 -hour TWA PEL of 25 ppm 
in construction and maritime, proposing 
to add a 15-minute STEL of 40 ppm for 
methyl isobutyl carbinol in these two 
sections, and additionally proposing 
both limits for workplaces in agriculture. 
NIOSH (Ex. 8-47) concurred that these 
limits, which were recently established 
for methyl isobutyl c€U*binol in general 
industry. £ire appropriate for this 
substance. 

Methyl isobutyl carbinol is a 
colorless, stable liquid. It is used as a 
solvent for dyastuffs, oil. gums, resins, 
waxes, and cellulose esters. Methyl 
isobutyl carbinol is also used in flotation 
processes and brake fluids and as an 
intermediate in chemical synthesis 
(ACGIH 1986, p. 401; Clayton and 
Clayton 1982, p. 4613). 

In addition to sensory irritation, 
methyl isobutyl carbinol causes central 
nervous system depression in humans 
and experimental animals. The oral LDso 
in rats is 2590 mg/kg. the lowest lethal 
concentration in the same species is 
2000 ppm for 4 hours, and the dermal 
LDbo in rabbits is 3560 mg/kg (RTECS 
1990). Anesthesia was observed in two 
of five mice given 1.0 ml/kg of methyl 
isobutyl carbinol orally; all exposed 
mice became anesthetized when the 
dose was increased to 1.5 or 2.0 ml/kg 
(McOmie and Anderson 1949). 
Gastrointestinal irritation and 
mesenteric congestion were also 
observed in these animals at autopsy 
(McOmie and Anderson 1949). Applied 
to the skin of rabbits, a dose of 10 mg 
methyl isobutyl carbinol produced mild 
irritation; instilled into rabbit eyes, 
methyl isobutyl carbinol caused severe 
irritation (RTECS 1990). 

At a concentration of 50 ppm for 15 
minutes, human volunteers experienced 
eye irritation (Silverman et al. 1946). At 
concentrations above 50 ppm. nose and 
upper respiratory tract irritation 
occurred (Silverman et al. 1946). It is 
expected that narcosis would also be 


experienced by humans exposed to high 
concentrations of methyl isobutyl 
carbinol. 

In view of the flnding that exposure to 
a 50-ppm concentration of methyl 
isobutyl carbinol can result in eye 
irritation in humans in as little as 15 
minutes, OSHA has preliminarily 
concluded that a limit on both full-shift 
and short-term exposure is necessary. 
The Agency considers the irritant and 
narcotic effects associated with 
exposure to this substance to be 
material impairments of health. To 
reduce these significant risks. OSHA is 
proposing a 25-ppm 8 -hour TWA. a 15- 
minute STEL of 40 ppm, and a skin 
notation for this substance in the 
construction, maritime, and agricultural 
industries. Promulgation of these limits 
will make the PELs for methyl isobutyl 
carbinol consistent across aU OSHA- 
regulated sectors. 

METHYL ISOCYANATE 
CAS: 624-83-9; Chemical Formula: 

CH 5 NCO 
H.S. No. 2106 

OSHA’s PEL for methyl isocyanate in 
general industry, construction, and 
maritime is 0.02 ppm as an 8 -hour TWA, 
with a skin notation; there is no PEL in 
agriculture. The ACGIH TLV*-TWA for 
methyl isocyanate is 0.02 ppm as an 8 - 
hour TWA, with a skin notation; there is 
no NIOSH REL for this substance. 

OSHA is proposing to extend the 8 -hour 
TWA PEL of 0.02 ppm. and the skin 
notation, to agriculture. Promulgation of 
this PEL will make OSHA’s limit for this 
substance consistent across all 
regulated sectors. 

Methyl isocyanate is the chemical 
responsible for the disaster in Bhopal. 
Incfia, in 1984 that killed 2,000 people 
and affected as many as 100,000 
individuals. This substance is used in 
the manufacture of carbaryl insecticides 
and in the production of polyurethane 
plastics and foams (ACGIH 1986, p. 403). 

Methyl isocyanate is a severe irritant 
of the eyes, mucous membranes, and 
skin and a skin and pulmonary 
sensitizer in both humans and animals. 
The oral LDso in rats is 69 mg/kg. and 
the LCso in the same species is 6.1 ppm 
for 6 hours (RTECS 1990). The dermal 
LDso in rabbits is 213 mg/kg (RTECS 
1990). Acutely poisoned animals exhibit 
signs of severe eye and pulmonary 
irritation before death (ACGIH 1988, p. 
403). Application of this substance to the 
skin of rabbits, followed by occlusion, 
resulted in bleeding and marked edema 
of the skin (ACGIH 1986, p. 403). All 16 
guinea pigs that were challenged with 
0.01 ml of a 0.01 percent solution of 
methyl isocyanate developed skin 
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sensitization (ACGIH 1986. p. 403). On a 
1 to 10 scale of increasing severity, 
methyl isocyanate caused comeal 
damage to rabbit eyes that was rated 10 
(Smyth and Carpenter 1969). Rats 
exposed to a 0.21 ppm concentration of 
methyl isocyanate for 30 minutes on 
each of 6 days were followed for 90 days 
after exposure; although all of the rats 
survived, their lungs showed damage at 
autopsy (Sethi. Dayal. and Singh 1989). 
When administered to rats by inhalation 
or by intravenous or subcutaneous 
administration, methyl isocyanate 
caused a dose-related depression in 
cardiovascular activity (Kumar. Sachan. 
Pant, et al. 1989). After a single 2 -hour 
exposure to methyl isocyanate at a 
concentration of 1. 3. or 10 ppm. male 
and female rats in the 10 -ppm group had 
a 42 and 36 percent incidence, 
respectively, of fibrosis of the secondary 
bronchi (Bucher and Uraih 1989). In all 
dose groups, male rats (but not females 
or mice of either sex) showed slight 
increases in the incidence of 
pheochromocytomas of the adrenal 
medulla and adenomas of the pancreas 
(Bucher and Uraih 1989). 

Human volunteers exposed to methyl 
isocyanate at a concentration of 0.04 
ppm for 1 to 5 minutes reported 
experiencing no effects, but exposure to 
a 2 -ppm concentration caused tearing, 
and increasing the concentration to 21 
ppm caused "unbearable** irritation 
(Kimmerle and Eben 1964). In another 
experiment, however, a 10 -minute 
exposure to a 0.05-ppm concentration 
caused eye irritation in all exposed 
volunteers (ACGIH 1986, p. 403). Some 
individuals exposed to methyl 
isocyanate develop pulmonary 
sensitization (Proctor, Hughes, and 
Fischman 1988, p. 337). Exposure causes 
the following signs and symptoms of 
severe respiratory irritation: difficult 
breathing, chest pain, coughing, and 
increased bronchial secretion (Rye 
1973). The victims of the Bhopal disaster 
died of pulmonary edema, which was 
often accompanied by destruction of the 
alveolar walls (Marwick 1985). The 
victims also experienced severe visual 
impairment and showed clinical signs of 
damage to the liver and kidneys 
(Marwick 1985). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that agricultural workers exposed to 
methyl isocyanate at the concentrations 
permitted in the absence of a limit are at 
significant risk of experiencing severe 
eye and lung Irritation as well as 
pulmonary sensitization. The Agency 
believes that establishing a PEL of 0.02 
ppm as an 8 -hour TWA will protect 
workers in agriculture from these 


significant risks. In addition, 
promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
METHYL MERC APTAN 
CAS: 74-93-1; Chemical Formula: 

CH 3 SH 
H.S. No. 1263 

OSHA has a ceiling limit of 0.5 ppm 
for methyl mercaptan in the construction 
and maritime industries. There is no PEL 
for agriculture. The ACGIH has a TLV*- 
TWA of 0.5 ppm for methyl mercaptan. 
NIOSH has a 15-minute ceiling limit of 
0.5 ppm for this substance. OSHA is 
proposing an 8 -hour TWA of 0.5 ppm for 
methyl mercaptan in the construction, 
maritime, and agriculture industries. 

This is the limit recently established for 
this substance in general industry. 

Methyl mercaptan is a flammable, 
water-soluble gas with a disagreeable 
odor like that of rotten cabbage. Methyl 
mercaptan is used in the production of 
pharmaceuticals, pesticides, fumigants, 
fungicides, jet fuel, dyes, and plastics. It 
is also used to give odor to natural gas 
and to synthesize methionine (ACGIH 
1986, p. 405; Clayton and Clayton 1981, 

p. 2066). 

In addition to sensory irritation, 
methyl mercaptan causes narcosis and 
pulmonary edema in humans and 
experimental animals. In rats, the LCm is 
675 ppm for 4 hours (RTECS 1990). In 
one study, animals exposed to methyl 
mercaptan experienced restlessness, 
muscular weakness, paralysis, 
convulsions, respiratory depression, and 
cyanosis (Shults, Fountain, and Lynch 
1970). Male rats exposed to 
concentrations of methyl mercaptan 
ranging from 1600 to 2200 ppm for an 
unspecified period lost their righting 
reflexes, but female rats exposed to 500 
ppm for 30 to 35 minutes showed no 
adverse effects (Clayton and Clayton 
1981, p. 2068). Rats exposed 
continuously for 90 days to a 50-ppm 
concentration of methyl mercaptan 
showed hematologic and lung effects, 
and mice exposed on the same regimen 
showed both hematologic and hepatic 
effects (Clayton and Clayton 1981, p. 
2068). 

A worker found comatose after 
emptying containers of methyl 
mercaptan developed elevated blood 
pressure, wheezing, tachycardia, rigidity 
of the extremities, and deep coma; death 
was caused by a pulmonary embolus 
that developed 28 days after exposure. 
Before death, this worker, who had a 
glucose- 6 -phosphate dehydrogenase 
deficiency, developed 
methemoglobinemia and severe 
hemolytic anemia (Proctor, Hughes, and 
Fischman 1988, p. 338). In a nonfatal 


incident involving methyl mercaptan 
exposure, the exposed worker became 
cyanotic, experienced convulsions, and 
subsequently developed a lung abscess 
(Shults, Fountain, and Lynch 1970). A 
1918 report by Pickier (Clayton and 
Clayton 1981, p. 2068) describes the 
accidental exposure (for several hours) 
of 28 students to a concentration of 
methyl mercaptan estimated to be 4 
ppm. These individuals experienced 
headaches and nausea that lasted for 24 
hours, and one student showed signs of 
liver involvement, demonstrated by the 
appearance of epithelial cells, protein, 
and red blood cells in the urine; these 
effects subsided in 6 weeks (Clayton 
and Clayton 1981, p. 2068). In another 
incident involving accidental 
overexposure to an unknown 
concentration of methyl mercaptan, the 
worker reported signs of mucosal and 
respiratory tract irritation and 
developed bronchopneumonia 20 hours 
laten tins patient later recovered fully 
(Clayton and Clayton 1981, p. 2068). 
Long-term exposure to low 
concentrations (not further specified) of 
methyl mercaptan caused dermatitis in 
exposed individuals (Clayton and 
Clayton 1981, p. 2068). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that methyl mercaptan poses significant 
risks of mucous membrane and 
respiratory tract Irritation, dermatitis, 
central nervous system effects, and 
possible liver damage to workers in the 
construction, maritime, and agriculture 
industries. The Agency believes that the 
proposed 8 -hour TWA PEL of 0.5 ppm is 
necessary to substantially reduce the 
risk of these exposure-related effects, 
which constitute material impairments 
of health. Promulgation of this limit will 
also make OSHA *8 PEL for methyl 
mercaptan consistent across all OSHA- 
regulated sectors. 

METHYL METHACRYLATE 
CAS: 80-62-6; Chemical Formula: 

CH2 = C(CH3)C00CH3 
H.S. No. 2107 

OSHA’s PEL for methyl methacrylate 
in general industry, construction, and 
maritime is 700 ppm as an 8-hour TWA: 
there is no PEL in agriculture. The 
ACGIH TLV®-TWA for this substance is 
100 ppm as an 8-hour TWA; there is no 
NIOSH REL. OSHA is proposing an 8- 
hour TWA of 100 ppm for methyl 
methacrylate in agriculture. This is the 
limit recently established for this 
substance in general industry. 

Methyl methacrylate is a colorless 
liquid that is used captively in the 
production of acrylic polymers. This 
substance also finds use in the 
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manufacture of surface coating resins 
(latexes, lacquers, and enamels). Latex 
house paints, interior gloss and semi¬ 
gloss paints, and interior flat wall and 
ceiling paints account for the major 
portion of methyl methacrylate used in 
this country (lARC 1979. p. 189). This 
substance is also an ingredient in many 
consumer goods, including floor 
polishes, adhesives, binders, paper 
coatings, sealants, leather base coatings 
and finishes, and many other 
applications (lARC 1979, p. 189). 

Methyl methacrylate is an eye. skin, 
and upper respiratory tract irritant, a 
central nervous system depressant and 
neurotoxin, and a skin sensitizer. In 
animals, it is also embryotoxic and 
produces developmental effects. The 
oral LDso in rats is 7872 mg/kg; in mice, 
the LCm is 18.500 mg/m» (4500 ppm) for 
2 hours (RTECS1990). Dogs exposed to 
lethal concentrations (11,000 ppm) of 
methyl methacrylate showed signs of 
central nervous system depression and a 
drop in blood pressure before dying of 
respiratory arrest; autopsy revealed 
damage to the liver and kidneys 
(Speakman et al. 1945). Male rats 
exposed over a 5-month period to a 
methyl methacrylate concentration of 
118 ppm for 7 hours/day, 5 days/week 
showed, at autopsy, tracheal mucosa 
that were denuded of cilia (Tansy et al. 
1980). Pregnant rats exposed on 
gestation days 6 throu^ 15 to a 27.500- 
ppm concentration of methyl 
methacrylate for less than 1 hour 
displayed signs of maternal toxicity, and 
their offspring had an increased 
incidence of fetal death, hematomas, 
and skeletal deformities (Nicholas et al. 
1979). In another teratogenicity study, 
methyl methacrylate caused 
embryotoxic and developmental effects 
in the offspring of rats given 
intraperitoneal injections during 
pregnancy (RTECS 1990). A 2-year 
cancer bioassay conducted by the 
National Toxicology Program reported 
no evidence of carcinogenicity in male 
and female rats and mice exposed to 
methyl methacrylate concentrations 
ranging from 250 to 1000 ppm (NTP 
1988). 

Workers exposed to airborne 
concentrations of methyl methacrylate 
ranging from 170 to 250 ppm complained 
of irritation, and some reports place the 
human irritation level at 125 ppm 
(ACCIH 1986. p. 406; Seravotsnoe 1976; 
RTECS 1990). Dental technicians who 
regularly handle methyl methacrylate 
cement have developed paresthesias of 
the fingers, indicating axonal 
degeneration in those areas of the 
f ngers in contact with the cement 
(Seppalainen and Rajaniemi 1984). In 


one group of 200 workers exposed to the 
vapor at a concentration of 2 to 200 mg/ 
(0.5 to 50 ppm], 119 individuals 
reported headaches and several others 
complained of excessive fatigue, sleep 
disturbances, loss of memory, and 
irritability (LARC 1979. p. 194). There are 
reports of skin sensitization in humans 
10 days after skin application, and 
several volunteers reacted when 
challenged with liquid methyl 
methacrylate (Lefaux 1988). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that agricultural workers exposed to this 
substance at the levels permitted by the 
absence of a limit are at significant risk 
of experiencing sensory irritation, 
axonal neuropathies, and skin 
sensitization. OSHA considers these 
effects material impairments of health. 
The Agency believes that establishing a 
PEL of 100 ppm as an 8-hour TWA will 
substantially reduce these risks for 
workers in agriculture. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
METHYL n-AMYL KETONE 
CAS: 110-43-0; Chemical Formula; 

CHaCOCsHii 
H.S. No. 1284 

The OSHA limit for methyl n-amyl 
ketone in the construction and maritime 
industries is 100 ppm as an 8-hour TWA. 
There is no PEL for this substance in 
agriculture. The ACGIH has a TLV®- 
TWA of 50 ppm, and NIOSH has a REL 
for this substance of 100 ppm as a 10- 
hour TWA. OSHA is retaining its 
current limit of 100 ppm as a TWA for 
methyl n-amyl ketone in the 
construction and maritime sectors and is 
proposing the same limit for agriculture. 
NIOSH (^. 150) agreed that a 100-ppm 
PEL for methyl n-amyl ketone was 
appropriate when the Agency recently 
established this limit in general industry. 
Extending this PEL to agriculture will 
thus make OSHA‘s limit for this 
substance consistent across all OSHA- 
regulated sectors. 

Methyl n-amyl ketone, also called 2- 
heptanone, is a water-white liquid with 
a fruity odor. It is used as a solvent for 
synthetic resin finishes and 
nitrocellulose lacquqrs, as a flavoring 
agent, and in perfumes (ACGIH 1936. p. 
374; Hawley*s 1987, p. 758). 

In addition to sensory irritation, 
methyl n-amyl ketone causes narcosis in 
experimental animals. Tlie oral LDsoS in 
rats and mice are 1670 mg/kg and 730 
mg/kg, respectively (RTECS 1990). The 
lowest lethal concentration in rats is 
4000 ppm for 4 hours (RTECS 1990). The 
dermal LDso in rabbits is 12.600 mg/kg 
(RTECS 1990). Exposing guinea pigs to 


4800 ppm of methyl n-amyl ketone 
caused narcosis and death in 4 to 8 
hours; exposure to a concentration of 
2000 was strongly narcotic (Specht et aL 
1940). In contact with the skin of rabbits, 
methyl n-amyl ketone caused mild 
irritation (RTECS 1990). Instilled into 
rabbit eyes, this subst^ce caused injury 
rated 2 on an ascending severity scale of 
1 to 10 (HSDB1985). Johnson et al. 
(1978/Elx. 1-335) found no neurologic 
impairment in rats and monkeys 
exposed to 131 ppm or 1025 ppm methyl 
n-amyl ketone 6 hours/day. 5 days/ 
week for 9 months, and no gross or 
histopathologic changes were found in 
these animals at autopsy (Johnson, 
Setzer, Lewis, and Homung 1978/Ex. 1- 
335). 

There are no case reports of industrial 
poisonings in exposed workers, and the 
concentration at which irritation or 
narcosis would begin in humans is not 
known. Methyl n-amyl ketone has been 
tested in volunteers for its potential to 
cause skin sensitization, and the results 
of these tests have been negative 
(Clayton and Clayton 1981, p. 4758). 

Based on this evidence, OSHA is 
retaining its 8-hour TWA PEL of 100 
ppm for methyl n-amyl ketone in the 
construction and maritime industries 
and is proposing to extend this limit to 
workplaces in agriculture. The Agency 
preliminarily finds that, based on effects 
seen in animals, exposure to this 
substance is likely to be associated with 
both irritant and narcotic effects and 
that these effects constitute material 
health impairments. To reduce these 
significant occupational risks. OSHA is 
therefore proposing an 8-hour TWA PEL 
of 100 ppm in agriculture for methyl n- 
amyl ketone. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

alpha-METHYL STYRENE 
CAS: 98-83-9; Chemical Formula: 

C6H*C(CH3) = CH2 
H.S. No. 1287 

OSHA has a ceiling limit of 100 ppm 
for alpha-methyl styrene in the 
construction and maritime industries. 
There is no limit in agriculture. The 
ACGIH has a 50 ppm TLV*-TWA and a 
100 ppm TLV®-STEL for alpha-methyl 
styrene. NIOSH has no REL for this 
substance. The Agency is proposing a 
50-ppm 8-hour I’WA and a 10-ppm 15- 
minute STEL for alpha-methyl styrene in 
the agriculture, construction, and 
maritime industries. NIOSH (Ex. 8-47) 
concurred with these limits when the 
Agency recently established them for 
alpha-methyl styrene in general 
industry. 
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alpha-Methyl styrene is a 
combustible, colorless liquid that has a 
sharp, aromatic odor and is used as a 
polymerization monomer. This 
substance also finds use as a chemical 
intermediate (Clayton and Clayton 1981, 
p. 3324). 

In addition to sensory irritation, 
alpha-methyl styrene causes central 
nervous system depression in humans 
and experimental animals. The oral LDso 
in rats is 4900 mg/kg, and the lowest 
lethal concentration in the same species 
is 3000 ppm for an unspecified period of 
time (RTECS1990). Applied to the eyes 
of rabbits, a dose of 91 mg caused a mild 
degree of irritation; in contact with the 
skin, alpha-methyl styrene caused 
moderate irritation (RTECS 1990). 
Twenty applications of this substance to 
rabbit skin, however, caused 
inflammation, hyperemia, edema, and 
hyperkeratosis (Clayton and Clayton 
1981, p. 3324). Guinea pigs and rats 
exposed to 3000 ppm 7 hours/day for 3 
to 4 days died. At autopsy, slight liver 
and kidney changes were observed in 
guinea pigs after exposure to 800 ppm 
for 27 days (Wolf et al. 1956/Ex. 1-404). 
Rats, guinea pigs, rabbits, mice, and 
monkeys exposed 7 hours/day, 5 days/ 
week for 6 months to a 200-ppm 
concentration of alpha-methyl styrene 
showed no adverse effects either on 
gross or microscopic examination (Wolf, 
Rowe. McCollister et al. 1956/Ex. 1-404). 
A1981 NIOSH teratogenicity iiu6y in 
pregnant rats injected intraperitoneally 
with alpha-methyl styrene on days 1 
through 15 of gestation showed that, at a 
dose of 250 mg/kg. alpha-methyl styrene 
caused a significantly increased number 
of resorptions (Hardin. Bond. Sikov, 
Andres. Beliles, and Niemier 1981; 

Scand. J. Work Environ. Health 7(4):66- 
75). 

In humans, a 2-minute exposure to a 
200-ppm concentration of alpha-methyl 
styrene caused eye irritation and 
complaints about this substance's 
unpleasant odor (Wolf et al. 1956/Ex. 1- 
404). A Russian study in workers 
exposed for 4 to 5 years to alpha-methyl 
styrene at concentrations of 3 to 7 mg/ 
m* (0.6 to 1.5 ppm) reports that these 
workers showed signs of occupational 
poisoning, including asthenia, 
vasovegatative disorders, reduced 
arterial pressure, and hematopoietic 
changes (temporary leukemia, 
thrombocytopenia, and 
reticulocytopenia) (Kapkaev and 
Suhanova 1986). Another Russian study 
reports a high incidence of sensitization 
dermatitis in workers in a synthetic 
rubber plant who were dermally 
exposed to alpha-methyl styrene and 


other substances during rubber 
manufacture (Mirzoyan 1972). 

To ensure that workers in 
construction, maritime, and agriculture 
are protected against the irritant, 
sensitization, and narcotic effects of 
exposure to this substance, OSHA is 
proposing a 50-ppm 8-hour TWA limit 
and a 100-ppm 15-minute STEL for 
alpha-methyl styrene in the 
construction, maritime, and agriculture 
industries. The Agency preliminarily 
concludes that these combined limits 
are necessary to substantially reduce 
the risk that workers in these sectors 
will experience these exposure-related 
effects, which constitute material 
impairments of health. Promulgation of 
these limits will also make OSHA's 
PELS for this substance consistent 
across all OSHA-regulated industries. 
o-METHYLCYCLOHEXANONE 
CAS: 583-60-8; Chemical Formula: 

CHsCftHtCO 
H.S. No. 1270 

OSHA's limit for o- 
methylcyclohexanone in construction 
and maritime is 100 ppm as an 8-hour 
TWA, with a skin notation. There is no 
limit in agriculture. The ACGIH has a 
50-ppm 8-hour TLV®-TWA, a 75-ppm 15- 
minute TLV®-STEL, and a skin notation 
for o-methylcyclohexanone. NIOSH has 
no REL for this substance. The Agency 
is proposing PELs of 50 ppm as an 8-hour 
TWA and 75 ppm as a 15-minute STEL, 
and a skin notation, for o- 
methylcyclohexanone in construction, 
maritime, and agriculture. NIOSH (Ex. 
8-47) concurred that these limits were 
appropriate for o-methylcyclohexanone 
when the Agency recently established 
them in general industry. 

ortho-Methylcyclohexanone is a 
somewhat viscous liquid with an 
acetone-like odor. It is a solvent that is 
used in the manufacture of lacquers, 
varnishes, and plastics. ortho- 
Methylcyclohexanone is also used in the 
leather industry and as a rust remover 
(ACGIH 1986, p. 386). The commercial 
product contains a mixture of isomers; 
however, toxicity data describe the 
effects of the ortho isomer only. 

In addition to sensory irritation, o- 
methylcyclohexanone causes narcosis in 
experimental animals and may also do 
so in humans. The oral LI> 5 o in rats is 
2140 mg/kg, and the dermal LDso in 
rabbits is 1635 mg/kg (RTECS 1991). The 
LCso in rats is 2890 ppm for 4 hours 
(Smyth et al. AIHAJ 30:470,1969). In 
contact with the eyes of rabbits, o- 
methylcyclohexanone caused injury 
graded 5 on an ascending severity scale 
of 1 to 10 (Grant 1986, p. 1045). At an 
exposure concentration of 2500 ppm. 
rabbits and cats experienced 


drowsiness and difficult and irregular 
respiration and had a staggering gait 
(Lehman and Flury 1943a/Ex. 1-962). 
After 15 minutes of exposure to 3500 
ppm, several species of animals lost 
coordination; after 30 minutes, the 
animals became prostrate. Rabbits 
exposed to 1822 ppm for 6 hours/day for 
3 weeks showed signs of conjunctival 
irritation, became lethargic, and 
salivated excessively (Lehman and 
Flury 1943a/Ex. 1-962). Repealed 
application of large doses of o- 
methylcyclohexanone to the skin of 
rabbits produced irritation, tremor, 
narcosis, and death; the minimal lethal 
dose was reported to be between 4.9 
and 7.2 g/kg (Treon, Crutchfield, and 
Kitzmiller 1943. J. Ind. Hyg. Toxicol. 
25:199-214). 

There are no reports of chronic or 
systemic effects in humans exposed to 
this substance; however, it is expected 
that severe exposure to o- 
methylcyclohexanone would produce 
the same irritant and narcotic effects in 
humans as in experimental animals 
(Proctor, Hughes, and Fischman 1988. p. 
328). The American Conference of 
Governmental Industrial Hygienists 
(ACGIH) reports that exposure to a 100- 
ppm concentration will not cause 
narcotic effects but may cause eye and 
respiratory tract irritation (ACGIH 1986, 
p. 386). 

Based on this evidence, OSHA 
preliminarily concludes that workers in 
construction, maritime, and agriculture 
who are exposed to o- 
methylcyclohexanone are at significant 
risk of these exposure-related effects. 

The Agency considers the irritation 
potentially caused by exposure to this 
substance a material impairment of 
health and believes it necessary to 
establish PELs for o- 
methylcyclohexanone of 50 ppm as an 8- 
hour TWA and 75 ppm as a 15-minute 
STEL These limits, and the skin 
notation, will substantially reduce this 
significant risk in construction, 
maritime, and agricultural workplaces. 
Promulgation of these PELs for o- 
methylcyclohexanone will also make 
OSHA's limits for this substance 
consistent across all OSHA-regulated 
sectors. 

OSMIUM TETROXIDE 

CAS: 20816-12-0; Chemical Formula: 

Os04 

H.S. No. 1298 

In construction and maritime 
operations, OSHA has an 8-hour TWA 
limit of 0.002 mg/m* for osmium 
tetroxide. The ACGIH has a TLV®-TWA 
of 0.002 mg/m* and a TLV®-STEL of 
0.006 mg/m*; NIOSH has no REL for this 
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substance. OSHA is proposing to add a 
15-minute STEL of 0.006 mg/m* to the 8- 
hour TWA PEL of 0.002 mg/m* for 
osmium tetroxide in the construction 
and maritime industries and to extend 
these limits to agriculture. NIOSH (Ex. 
8-47] concurred that these limits are 
appropriate for this substance when the 
Agency recently established them in 
general Industry. 

Osmium tetroxide is a 
noncorabustible, colorless to pale yellow 
solid with a disagreeable, chlorine-like 
odor. Osmium tetroxide is used as a fat 
stain in pathologiq^l laboratories. It is 
also used as an oxidizing agent for 
converting olefins to glycols, in 
photography, and as a catalyst in 
organic synthesis. Osmium tetroxide 
was formerly used in fingerprinting 
(ACGIH 1986, p. 450; Merck 1983, p. 989; 
AIHA1968). 

Osmium tetroxide causes severe eye. 
nose, and respiratory tract irritation in 
humans and experimental animals. The 
oral LD&os in rats and mice are 14 mg/kg 
and 162 mg/kg, respectively (RTECS 
1990]. The lowest lethal concentration in 
rats inhaling osmium tetroxide for 4 
hours is 40 ppm (approximately 400 mg/ 
m*] (KTECS 1990). In contact with the 
eyes of rabbits, a 1 percent solution of 
osmium tetroxide caused severe corneal 
damage and permanent opacity (Grant 
1986, p. 682). Exposure for 30 minutes to 
osmium tetroxide at a concentration of 
130 mg/m* caused irritation of the 
mucous membranes, labored breathing, 
and death in rabbits; at autopsy, 
pulmonary edema was evident (Bninot 
1933/Ex. 1-776). Toxic bone marrow 
effects have been reported in guinea 
pigs exposed 8 hours/day for 60 days to 
an unspecified concentration of osmium 
tetroxide: these animals developed 
normochromic anemia, as evidenced by 
a decrease in the number of 
erythrocytes, leukocytes, and 
reticulocytes as well as a decrease in 
hemoglobin levels (Hamilton and Hardy 
1974a/Ex. 1-957; HSDB 1989). 

Industrial experience indicates that 
osmium tetroxide fume concentrations 
in a precious metal rehning plant ranged 
from 0.1 to 0.6 mg/m*; intermittent 
exposure to these cancentrations 
produced symptoms (sometimes 
delayed] of lacrimation, visual 
disturbance, frontal headache, 
conjunctivitis, and cough in exposed 
workers (McLaughlin, Milton, and Perry 
1946/Ex. 1-749). Complaints of 
persistent and severe nose and throat 
irritation were also reported (Hamilton 
and Hardy 1974a/Ex. 1-957). One 
investigator (Brunot 1933/Ex. 1-778) 
developed lacrimation and comeal 
edema (manifested as haloes around 


lights) after a brief exposure to osmium 
tetroxide at an unspecified 
concentration. Fairhall (1949d, as cited 
in ACGIH 1986/Ex. 1-3, p. 450) reported 
a human fatality resulting from 
inhalation exposure to osmium tetroxide 
(the concentration and duration of the 
exposiu^ are not known). A laboratory 
worker heating osmium in the 
laboratory prefaced sufficient osmium 
tetroxide to causef blepharospasm, 
ocular pain, photophobia, and recess of 
the eyes (Grant 1986, p. 682). In contact 
with the skin, osmium compounds 
(including osmium tetroxide) cause 
eczema and dermatitis (AIHA 1968). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to osmium tetroxide, even 
for short periods, poses a signiBcant risk 
of ocular and respiratory effects to 
exposed workers. The Agency considers 
these effects material impairments of 
health and preliminarily finds that the 
proposed limits are necessary to 
substantially reduce these significant 
risks. Accordingly, OSHA is proposing 
an 8-hour TWA PEL of 0.002 mg/m* and 
a 15-minute STEL of 0iX)6 mg/m* for 
osmium tetroxide in the construction, 
maritime, and agriculture sectors. 
Promulgation of these limits will make 
OSHA’s PELS for this substance 
consistent across all OSHA-regulated 
sectors. 

PARAFFIN WAX FUME 

CAS: 8002-74-2; Chemical Formula: 

CftH2n-f-j 

H.S. No. 1302 

OSHA has no limit for paraffin wax 
fume in the construction, maritime, or 
agriculture industries. The ACGIH has a 
TLV*-TWA of 2 mg/m*; NIOSH has no 
REL for this substance. OSHA is 
proposing an 8-hour TWA limit of 2 mg/ 
m* for paraffin wax fume in 
construction, maritime, and agriculture. 
NIOSH (Ex. 8-47) concurred Aat this 
limit is appropriate for paraffin wax 
fume when the Agency recently 
established it in general industry. 

Paraffin is a white or slightly yellow, 
odorless solid that is derived from 
petroleum. Paraffin is used for making 
candles, as a sealant or coating for 
paper and food products, for extracting 
perfumes from flowers, and as a 
chewing gum base. It has also been used 
in crayons, in stoppers for acid bottles, 
in cosmetics, in photography, as a 
lubricant, in the packaging of tbbacco 
products, and as an anti-frothing agent 
in sugar refining (ACGIH 1988, p. 455; 
Hawley’s 1987, p. 873). 

in addition to mild eye. nose, and 
throat irritation (Genium MSDS 1990, 

No. 712), exposure to paraffin wax fume 
can cause nausea in humans. Instilled 


into rabbit eyes. 100 mg of paraffin 
caused mild irritation; applied to the 
skin of rabbits, this substance caused a 
mild degree of irritation (RTECS 1989). 
Althou^ paraffin is relatively nontoxic 
in its solid state, the fiime generated 
when it is in the molten state causes 
discomfort and nausea (Queries and 
Minor Notes, JAMA 1938/Ex. 1-308). In 
the most recent report of industrial 
exposure effects, paraffin fume is 
reported to cause no discomfort in most 
workers when the concentration is 
maintained at or below 2 mg/m*, 
although one instance of mild discomfort 
was reported at concentrations between 
0.6 and 1 mg/m* (Massachusetts 
Division of Occupational Hygiene 1970, 
as cited in ACGIH 1986/Ex. 1-3. p. 455). 
Chronic exposure of the skin to paraffin 
wax has caused dermatitis (Genium 
MSDS 1990, No. 712). There are reports 
that workers exposed to this substance 
for 10 years or longer have a higher than 
normal risk of developing scrotal cancer 
(Genium MSDS 1990, No. 712). 

OSHA preliminarily finds that the 
adverse effects associated with 
excessive exposure to paraffin wax 
fume—sensory irritation and nausea— 
constitute material impairments of 
health. OSHA believes that the 
proposed PEL of 2 mg/m* will 
substantially reduce these significant 
risks for workers in construction, 
maritime, and agriculture. In addition, 
promulgation of this limit will make the 
PEL for paraffin wax fume consistent 
across all OSHA-regulated sectors. 

PHENYL ETHER 

CAS: 101-84-8; Chemical Formula: 

[(UhUhO 

H.S. No. 1314 

OSHA’s permissible exposure limit for 
phenyl ether in general industry, 
construction, and maritime is an 8-hour 
TWA limit of 1 ppm. There is no PEL in 
agriculture. The ACGIH recommends a 
TLV®-TWA of 1 ppm and a TLV®-STEL 
of 2 ppm for phenyl ether. NTOSH has no 
REL OSHA is proposing an 8-hour TWA 
PEL of 1 ppm for phenyl ether in 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Phenyl ether is either a colorless 
liquid or a solid, depending on 
temperature; its vapor has a 
characteristically disagreeable odor. 
This substance finds use as a chemical 
intermediate, a heat-transfer medium, 
and an ingredient in perfumes and soaps 
(Hawley’s 1987, p. 429). It is also used in 
the manufacture of high-temperature 
lubricants and surfactants (HSDB 1990). 

Phenyl ether is an irritant of the eyes 
and skin (RTECS 1990. HSDB 1990). The 
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oral LDso in rats is 3370 mg/kg (RTECS 
1990); single oral doses of between 1 and 
2 g/kg a dminis tered to experimental 
animals of various species have caused 
liver, spleen, kidney, thyroid, or 
gastrointestinal injury in those surviving 
the exposure (Vogel. Snyder, and 
Schulman 1964/Ex. 1-681). Repeated 
inhalation studies in rats, rabbits, and 
dogs have shown that a total of 20 
exposures to a 4.9-ppm concentration of 
phenyl ether for 5 days/week, 7 hours/ 
day produced no adverse effects. Eye 
and nasal irritation were observ'ed in 
rats and rabbits exposed to a 10-ppm 
concentration (Hefner. Leong. Kociba, 
and Gehring 1975/Ex. 1-329). Skin and 
eye irritation have been reported to 
result only from prolonged or repeated 
contact with the undiluted liquid. 

Based on this evidence, OSH A is 
proposing an 8-hour TWA PEL of 1 ppm 
for the agriculture sector. The Agency 
preliminarily concludes that this limit 
will protect workers in agriciilture from 
the odor and irritant effects associated 
with exposure to phenyl ether. OSHA 
believes that these effects are material 
impairments of health within the 
meaning of the Act. In addition, 
promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
PHENYL ETHER-BIPHENYL MIXTURE 
CAS: 8004-13-5; Chemical Formulas; 

(CeHsliO and C^HsC^Hs 
H.S. No. 2127 

In general industry, construction, and 
maritime, OSHA*8 permissible exposure 
limit for phenyl ether-biphenyl mixture 
is 1 ppm as an 8-hour TWA. There is no 
limit for this substance in agriculture. 
The ACGIH has no current TLV* for this 
substance; there is no NIOSH REL 
OSHA is proposing to establish a PEL in 
agriculture of 1 ppm as an 8-hour TWA 
for phenyl ether-biphenyl mixture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Phenyl ether-biphenyl mixture, also 
called Dowtherm A, is a straw-colored 
liquid that has a disagreeable aromatic 
odor and that darkens on use. This 
substance is used as a heat transfer 
agent, as a dye carrier for printing and 
textiles, and in the production of acetyl 
chloride and polyester fibers (NIOSH/ 
OSHA Occupational Health Guideline 
1981. p. 3). 

Phenyl ether-biphenyl mixture causes 
irritation of the eyes, mucous 
membranes, and skin, and liver and 
kidney damage in humans and animals. 
The oral LD 508 in rats, mice, rabbits, and 
guinea pigs are 2460 mg/kg, 3210 mg/kg, 
4200 mg/kg, and 3000 mg/kg, 
respectively (RTECS 1991). Rabbits 


exhibited mild eye and skin irritation 
when 500 mg was applied to their eyes 
and skin, respectively, for 24 hours 
(RTECS 1991). Rabbits developed the 
following signs of mild skin irritation 
when undiluted Dowtherm A was 
applied daily to their ears: Hyperemia, 
edema, exfoliation, hair loss, and 
enlargement of the hair follicles (Hake 
and Rowe 1963, in Clayton and Clayton 
1981, p. 2544). Small groups of rats given 
repeated doses of Dowtherm A by 
stomach tube (doses of 0.5 to 1.0 g/kg) 5 
days/week for a total of 132 doses 
exhibited slight growth retardation and 
increased liver and kidney weights (rats 
in the 0.5 g/kg dose group); those given 
1.0 g/kg had moderate grovsrth 
depression and, at autopsy, showed 
histopathological changes in the 
kidneys, liver, and spleen (Hake and 
Rowe 1963, in Clayton and Clayton 1981, 
p. 2544). At autopsy, rats fed phenyl 
ether-biphenyl mixture at doses of 0.25 
and 0.5 g/kg/day showed signs of 
moderate liver and kidney degeneration 
after 2 months of exposure (Hake and 
Rowe 1963, in Clayton and Clayton 1981, 
p. 2544). When subjected to 37 8-hour 
exposures to a 14-ppm concentration of 
this substance, rats, guinea pigs, and a 
monkey showed signs of emaciation, 
starvation, and a slight increase in liver 
weight; no significant histopathological 
changes were observed at autopsy 
(Hake and Rowe 1963, in Clayton and 
Clayton 1981, p. 2544). Rats, guinea pigs, 
rabbits, and monkeys exposed to the 
vapors of this substance at a 
concentration of 7 to 10 ppm for 7 hours/ 
day, 5 days/week for 6 months showed 
no adverse ejects (HSDB1991). 

The lowest toxic concentration of 
phenyl ether-biphenyl mixture reported 
in humans is 3 ppm; at this 
concentration, irritation of the eyes, 
nose, and pulmonary tract were 
observed (RTECS 1991). Exposure to 
vapor concentrations of 7 to 10 ppm 
causes extreme nausea and is painful to 
the eyes and upper respiratory tract 
(Proctor and Hughes 1978, p. 412). In one 
case, a man was sprayed in the eyes 
with this substance; although there was 
no immediate discomfort, he felt stinging 
and burning of the eyes and the 
surrounding skin within 5 minutes 
(Grant 1986, p. 373). In four other cases, 
corneal bums resulted from exposure to 
diphenyl oxide; recovery was complete 
within 48 hours (Grant 1986, p. 373). 
Severe degenerative lesions of the liver 
and kidneys can result from accidental 
ingestion (Parmeggiani 1983, p. 643). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to phenyl ether-biphenyl 
mixture causes eye. mucous membrane, 
and skin irritation. The Agency believes 


that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these exposure-related 
effects and that the proposed PEL of 1 
ppm as an 8-hour TWA will 
substantially reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

PHOSGENE 

CAS: 75-44-5; Chemical Formula: 

CLC^O 
H.S. No. 2129 

In general industry, construction, and 
maritime, OSHA has an 8-hour TWA 
limit of 0.1 ppm for phosgene. There is 
no PEL for this substance in agriculture. 
The ACGIH TLV*-TWA for phosgene is 
0.1 ppm (0.40 mg/m*) as an &-hour TWA. 
The NIOSH REL for phosgene is 0.1 ppm 
(0.4 mg/m*) as a 10-hour TWA. with a 
15-minute ceiling of 0.2 ppm (0.8 mg/m*). 
OSHA is proposing an 8-hour TWA PEL 
of 0.1 ppm for phosgene in agriculture. 
This is the limit recently established for 
this substance in general industry. 

Phosgene is a poisonous, colorless, 
nonflammable gas or volatile liquid with 
a sweet, pungent, or musty odor (AIHA 
1990, p. 1). Ph^osgene is used as an 
intermediate in the production of 
polyiirethane, isocyanates, 
polycarbonates, pesticides, herbicides, 
pharmaceuticals, and dyes and as a 
chlorinating agent for the separation of 
uranium ores. This substance was used 
as a war gas in World War I. Phosgene 
gas is formed during arc or gas welding 
in the presence of chlorinated 
hydrocarbons, such as in locations with 
degreasing operations, and during the 
welding of aluminum (Grayson 1985, pp. 
868-869; Hawley’s 1987, p. 908; Braker 
and Mossman 1980, p. 596; AIHA 1990. 
p. 2). When used in pesticidal 
applications and as directed on the 
lal^l, this substance is regulated by the 
EPA imder the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Phosgene is a severe respiratory 
irritant; exposure to high concentrations 
causes pulmonary edema, and long-term 
exposure to low concentrations causes 
chronic lung disease. The LCu> in 
monkeys is 600 mg/m* (150 ppm) for 1 
minute, and the LC^ in rats is 1400 mg/ 
m* (350 ppm) for 30 minutes (RTECS 
1991). Exposure of experimental animals 
to phosgene has caused extreme 
congestion, pulmonary edema, lobular 
and pseudolobular pneumonia, 
atelectasis, emphysema, and chronic 
pneumonitis (Chemical Manufacturer's 
Phosgene Panel 1988). Rats exposed to a 
0.5-ppm concentration for 120 minutes 
developed chronic pneumonitis, with 
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thickening of the respiratory bronchioles 
and alveolar damage (Rinehart 1964: 
Cross 1965). Forty-one percent of all 
goats, cats, rabbits, guinea pigs. rats, 
and mice exposed to a 0.8-mg/m* (0.2- 
ppm) concentration of phosgene for 5 
hours/day for 5 consecutive days 
developed pulmonary edema and 4 
percent of these animals developed 
extensive lung lesions (Cameron 1942). 
Cats exposed to high phosgene 
concentrations (not further specified) 
developed corneal opaciHcation (Laquer 
1921). 

The acute hazard posed by exposure 
of humans to phosgene is pulmonary 
edema; the edema may not develop for 1 
to 24 hours after exposure (Diller 1985). 
Based on observations made when this 
substance was used in warfare, the 
estimated LCso in humans is 3200 mg/m* 
(800 ppm) for 1 minute or 400 ppm for 2 
minutes (Chemical Warfare Service 
1944; Chasis 1944). In humans, the 
irritation caused by phosgene does not 
give sufficient warning of hazardous 
concentrations (Stoki^er 1957). 

Exposure of humans to a 3-ppm 
concentration can cause immediate 
irritation of the throat, exposure to 4 
ppm causes Immediate irritation of the 
eyes, and exposure to 4.8 ppm causes 
coughing; brief exposure to 50 ppm can 
be rapidly fatal (Cucinell 1974). Liquid 
phosgene splashed into the eyes caused 
total opacification and perforation of 
both corneas in one individual 
(D’Osvaldo 1928). In contact with the 
skin, liquid phosgene causes skin bums 
(AlHA 1978). A group of 326 workers 
exposed to phosgene concentrations 
ranging from nondetectable to greater 
than 0.13 ppm showed no signs of 
chronic lung disease (NIOSH 1976). Six 
workers exposed chronically to low 
concentrations of phosgene developed 
chronic lung disease (Galdston. 
Luetscher. and Longcope et al. 1947). 

The evidence described above shows 
that phosgene exposure causes severe 
irritation of the eyes and nose and 
damage to the lungs; exposure to high 
concentrations may cause pulmonary 
edema and death. Accordingly, OSHA 
preliminarily concludes that, in the 
absence of a limit workers in 
agriculture are potentially at significant 
risk of experiencing these exposure- 
related effects. The Agency believes that 
the proposed limit of 0.1 ppm for 
phosgene in agriculture will 
substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
PHOSPHORIC ACID 
CAS: 7664-38-2; Chemical Formula; 

H3PO4 


H.S. No. 1322 

OSHA has a limit for phosphoric acid 
in the construction and maritime sectors 
of 1 mg/m* as an 8-hour TWA. The 
ACGIH has a TLV^-TWA limit of 1 mg/ 
m* and a TLV®-STEL of 3 mg/m* for 
phosphoric acid; NIOSH has no REL 
The Agency is retaining an 8-hour TWA 
of 1 mg/m* in construction and 
maritime, proposing a 15-minute STEL of 
3-mg/m* in these two sectors, and 
proposing both limits in agriculture. 
NIOSH (Ex. 8-47) concurred that these 
limits are appropriate for phosphoric 
acid when the Agency recently 
established them in general industry. 

Phosphoric acid is a colorless, 
odorless solid at temperatures below 
21*C but becomes a viscous, clear liquid 
at higher temperatures. It is used in 
fertilizers, pharmaceuticals, animal feed, 
detergents, foods, and beverages and in 
water treatment pickling and 
rustproofing metals, sugar refining, and 
electropolishing. Phosphoric acid is also 
used as a catalyst in ethanol 
manufacture, as a binder for ceramics, 
and as a laboratory reagent (ACGIH 
1986, p. 483; Hawley’s 1987, p. 910). 

Exposure to phosphoric acid causes 
sensory irritation; contact of the tissues 
with phosphoric acid also causes 
corrosive bums. The oral LD50 in rats is 
1530 mg/kg. and the dermal LOso in 
rabbits is 2740 mg/kg (RTECS1990). In 
contact with the skin of rabbits for 24 
hours, phosphoric acid caused severe 
skin irritation; instilled into the eyes of 
rabbits, this substance caused severe 
eye irritation (RTECS 1990). 

In humans, phosphoric acid mist 
causes mild irritation of eyes, throat, 
and skin, and the dust is reported to be 
especially irritating to the skin when 
moisture is present The AIHA Hygienic 
Guide for phosphoric acid reports that 
this substance is less hazardous than 
either nitric or sulfuric acid (AIHA 1957/ 
Ex. 1-709). The lowest lethal dose for 
humans (route not specified) is 
estimated to be 220 mg/kg (RTECS 
1990). At concentrations ranging from 0.8 
to 5.4 mg/m*, fumes of phosphoms 
pentoxide (the anhydride of phosphorus 
acid) caused no discomfort but 
exposure to concentrations ranging from 
3.6 to 11.3 mg/m* caused coughing in 
unacclimated workers (Rushh^ 1957, in 
ACGIH 1986, p. 483). A dilute solution 
buffered to a pH of 2.5 caused stinging 
but no permanent eye injury when 
dropped into the human eye. A 75- 
percent solution of this substance, 
however, caused severe bums when 
placed on the skin (AIHA Hygienic 
Guide Series 1957). 

To protect workers in construction, 
maritime, and agriculture from the risk 


of eye. skin, and respiratory tract 
irritation associated with exposure to 
this substance, OSHA is retaining the 
TWA limit of 1 mg/m* in construction 
and maritime, proposing a STEL of 3 
mg/m* in these sectors, and proposing 
both limits in agriculture. The Agency 
preliminarily concludes that both 8-hour 
TWA and STEL limits are necessary to 
substantially reduce the risk that 
workers in these sectors will experience 
these material health Impairments. In 
addition, promulgation of these limits 
will make OSHA’s PELs for phosphoric 
acid consistent across all OSHA- 
regulated sectors. 

PHOSPHORUS PENTACHLORIDE 
CAS: 10026-13^; Chemical Formula: 

PCU 

H.S. No. 2131 

OSHA’s PEL for phosphorus 
pentachloride in general industry, 
construction, and maritime is 1 mg/m* 
as an 8-hour TWA; there is no PEL in 
agriculture. The ACGIH has a TLV®- 
TWA of 0.1 ppm (1 mg/m*) for 
phosphorus pentachloride; there is no 
NIOSH REL OSHA is proposing an 8- 
hour TWA PEL of 1 mg/m* for 
phosphorus pentachloride in agriculture. 
This is the liinit recently established for 
this substance in general industry. 

Phosphorus pentachloride is a white 
to pale-yellow crystalline solid that 
fumes in moist air. It has a pungent, 
unpleasant odor (ACGIH 1986. p. 485; 
Piwtor, Hughes, and Fischman 1988. p. 
413). Phosphorus pentachloride is used 
in the manufacture of agricultural 
chemicals, plasticizers, chlorinated 
compounds, gasoline additives, 
surfactants, and pharmaceuticals. It is 
also used as a dehydrating agent and in 
the manufacture of acetylcellulose 
(Proctor, Hughes, and Fischman 1988, p. 
413; Sittig 1985. p. 722). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (HFRA). 

In contact with moisture or moist 
tissues, phosphorus pentachloride 
decomposes to phosphorus oxychloride, 
phosphoric acid, and hydrochloric acid 
(Clayton and Clayton 1982. p. 2126). 
Phosphorus pentachloride is a severe 
irritant of the eyes, mucous membranes, 
and upper respiratory tract. The oral 
LDso in rats is 660 mg/kg; the LCm for the 
same species is 205 mg/m* for 4 hours 
(RTECS 1990). A concentration of 120 
ppm phosphorus pentachloride was fatal 
to mice in 10 minutes (Proctor. Hughes, 
and Fischman 1988, p. 413; ACGIH 1986, 
p. 485). 
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In humans, exposure to phosphorus 
penlachloride (at an unspecified 
concentration) has caused irritation of 
the eyes and respiratory passages and 
the development of bronchitis (von 
Oettingen 1952). Workers exposed to 
high concentrations of this substance 
may experience erosion of dental 
enamel, and chronic exposure may lead 
to chronic bronchitis (Rom 1983. p. 498). 
Severe overexposure to phosphorus 
pentachloride vapor may cause delayed- 
onset pulmonary edema. Repeated skin 
contact with this material may cause 
dermatitis (Proctor, Hughes, and 
Fischman 1988, p. 413). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that agricultural workers exposed to this 
substance at the levels permitted by the 
absence of a limit are at significant risk 
of experiencing eye. mucous membrane, 
and upper respiratory tract irritation 
and may also be at risk of developing 
chronic bronchitis. The Agency believes 
that establishing a PEL of 1 mg/m* as an 
8-hour TWA will protect workers in 
agriculture from these significant risks. 

In addition, promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

PHOSPHORUS TRICHLORIDE 
CAS: 7719-12-2; Chemical Formula: PCI* 
H.S. No. 1325 

In the construction and maritime 
industries. OSHA's limit for phosphorus 
trichloride is 0.5 ppm as an 8-hour TWA. 
The ACGIH has a TLV®-TWA of 0.2 
ppm and a TLV*-STEL of 0.5 ppm. 
NIOSH has no REL for phosphorus 
trichloride but concurs (Ex. 8-47] that 
the proposed limits are appropriate. 
OSHA is proposing an 8-hour TWA PEL 
of 0.2 ppm and a 15-minute STEL of 0.5 
ppm for workplaces in construction, 
maritime, and agriculture. 

Phosphorus trichloride is a 
noncombustible, colorless, fuming 
liquid. Phosphorus trichloride is used as 
an intermediate in the preparation of 
pesticides, surfactants, gasoline 
additives, plasticizers, and dyestuffs. It 
is also used as a chlorinating agent and 
catalyst and as a Ingredient of textile 
finishing agents (ACGIH 1986, p. 486). 

In addition to severe sensory 
irritation, phosphorus trichloride causes 
corrosive bums in contact with the eyes 
or skin. The oral LDw in rats is 550 mg/ 
kg. and the lowest lethal concentration 
in the same species is 104 ppm for 4 
hours (RTECS1990). Acutely poisoned 
animals showed nephrosis at autopsy 
(Weeks et al. 1964). Cats and guinea pigs 
showed signs of mild systemic poisoning 
after exposure to 0.7 ppm for 6 hours 
(Butjagin 1904, as cited in ACGIH 1986/ 


Ex. 1-3, p. 486). At a concentration of 2 
to 4 ppm. cats developed breathing 
difficulty and conjtmctivitis after 6 
hours; when the concentration was 
increased to between 23 and 90 ppm. the 
corneas of these animals became cloudy 
(Grant 1988, p. 736). The primary 
occupational hazards associated with 
exposure to phosphorus trichloride are 
respiratory irritation and poisoning 
involving cough, bronchitis, pneumonia, 
and conjunctivitis (Henderson and 
Haggard 1943e/Ex. 1-1088: International 
Labour Office 1934b. as cited in ACGIH 
1986/Ex. 1-3. p. 486; Sassi 1954/Ex. 1- 
931). The onset of pulmonary edema, 
which follows severe overexposures, 
may be delayed for several hours 
(Clayton and Clayton 1981, p. 2128). 
Long-term exposure leads to chronic 
cough and wheezing, although these 
effects are nonprogressive and are not 
associated with Bbrotic lung disease 
(Proctor. Hughes, and Fischman 1988, p. 
414). 

Because of the acutely irritating 
effects of this substance. OSHA 
preliminarily concludes that both a 
TWA and a STEL are necessary to 
substantially reduce the significant risk 
of respiratory and eye irritation 
potentially posed to workers exposed to 
phosphorus trichloride in construction, 
maritime, and agriculture. The Agency 
considers these adverse effects to be 
material impairments of health. 
Therefore. OSHA is proposing to revise 
its limit for phosphorus trichloride to 0.2 
ppm as an 8-hour TWA and to add a 0.5 
ppm 15-minute STEL for this substance 
in the construction, maritime, and 
agriculture Industries. Promulgation of 
these Hmits will make OSHA’s PELs for 
phosphorus trichloride consistent across 
all regulated sectors. 

POTASSIUM HYDROXIDE 
CAS: 1310-58-3; Chemical Formula: 

KOH 

H.S. No. 1334 

OSHA has no limit for potassium 
hydroxide in the construction, maritime, 
and agriculture industries. The ACGIH 
has a TLV* of 2 mg/m* as a ceiling. 
NIOSH has no REL for this substance 
but concurs with the limit being 
proposed (Ex. 8-47). OSHA is proposing 
a ceiling limit of 2 mg/m* for potassium 
hydroxide in the construction, maritime, 
and agriculture industries: this is the 
limit recently established for this 
substance in general industry. 

Potassium hydroxide is a white, 
deliquescent solid that is available in 
the form of pellets, sticks, lumps, or 
flakes. It is used in the manufacture of 
liquid fertilizers, herbicides. liquid soap, 
potassium carbonate, and tetra 
potassium pyrophosphate and as an 


absorbent for carbon dioxide and 
hydrogen sulBde. It is also used in 
dyestuffs, paint removers, food 
additives, storage batteries, and fuel 
cells and in electroplating operations 
(Hawley's 1987. p. 956; Merck 1983, p. 
1102 ). 

In addition to sensory irritation, 
potassium hydroxide causes tissue 
destruction of the eyes and skin and. if 
ingested, rapid corrosion of the 
esophagus and stomach. The oral LDso 
in rats is 273 mg/kg (RTECS 1990). In 
rabbits and guinea pigs, contact of the 
skin with 50 mg potassium hydroxide for 
24 hours caused severe skin irritation; 
instilled into rabbit eyes, 1 mg of this 
substance caused a moderate degree of 
eye irritation (RTECS 1990). In a skin 
painting study in mice, tumors identical 
to those resulting from repeated coal tar 
applications developed on the skin after 
46 weeks of painting with potassium 
hydroxide (Clayton and Clayton 1981. p. 
3056). 

Inhalation of potassium hydroxide 
causes severe irritation of the 
respiratory tract and leads to sneezing, 
coughing, and pain (Clayton and 
Clayton 1981, p. 3056). Repeated 
exposure may cause perforation of the 
nasal septum (ACGIH 1986, p. 495). 
Accidental ingestion of a solution of 
potassium hydroxide may produce 
corrosion and perforation of the 
esophagus and stomach (Clayton and 
Clayton 1981, p. 3058). Miners exposed 
to potassium hydroxide concentrations 
above 2 mg/m* had the following 
respiratory symptoms: phlegm 
production, mild shortness of breath, 
and chronic cough (Markham JW et al. 
1981. AIHAJ 42(9):671). Contact of the 
eye with potassium hydroxide causes 
disintegration and sloughing of the 
conjunctival and corneal epithelium, 
corneal opacification, edema, and 
ulceration of the eyes (Grant 1986. p. 
756). 

Based on this evidence. OSHA 
preliminarily concludes that exposure to 
potassium hydroxide causes irritation 
ranging in degree from mild to chemical 
pneumonitis (Proctor, Hughes, and 
Fischman 1988, p. 420); in addition, this 
substance is corrosive, destroying any 
tissue it comes into contact with. OSHA 
believes that these exposure-related 
ejects constitute material health 
impairments. To substantially reduce 
these significant risks. OSHA is 
proposing a ceiling limit of 2 mg/m* for 
potassium hydroxide in the construction, 
maritime, and agriculture industries. 
Promulgation of this limit will make 
OSHA's PEL for potassium hydroxide 
consistent across all OSHA-regulated 
sectors. 
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PROPYLENE GLYCOL MONOMETHYL 

ETHER 

CAS: 107-9S-2; Chemical Formula: 

CHaOCHaCHOHCHs 
H.S. No. 1343 

In the construction, maritime, and 
agriculture industries. OSHA has no 
limit for propylene glycol monomethyl 
ether. The ACGIH has a TLV®-TWA of 
100 ppm and a TLV*-STEL of 150 ppm 
for this substance. NIOSH has no REL. 
OSHA is prpposing an O-hour TWA of 
100 ppm and a 15-minute STEL of 150 
ppm for propylene glycol monomethyl 
ether in the construction, maritime, and 
agriculture sectors. NIOSH (Ex. 8-47) 
concurred that these limits were 
appropriate when the Agency recently 
established them in general industry. 

Propylene glycol monomethyl ether is 
a flammable, colorless liquid with a 
characteristic ether-like odor. It is used 
as a solvent for celluloses, acrylics, 
dyes, inks, and stains. Propylene glycol 
monomethyl ether also is used in the 
solvent-sealing of cellophane. 

In addition to sensory irritation, 
exposure to this substance causes 
central nervous system depression and 
liver and kidney effects in experimental 
animals. The oral LDm in rats is 5660 
mg/kg, and the lowest lethal 
concentration in the same species is 
7000 ppm for 6 hours (RTECS 1990). The 
dermal LD50 in rabbits lies between 13 
and 14 g/kg (Rowe, McCoilister, Spencer 
et al. 1954). Acutely poisoned animals 
showed central nervous system 
depression before death (HSDB 1990). 
Applied to the skin of rabbits, propylene 
glycol monomethyl ether caused mild 
irritation, and instillation into rabbit 
eyes produced the same effect (RTECS 
1990). Repeated application of 7 to 10 
ml/kg/day propylene glycol 
monomethyl ether to the skin of rats 
over a 90-day period caused narcosis 
and death, while doses of 2 to 4 ml/kg/ 
day caused only mild narcosis (Rowe. 
McCoilister. Spencer et al. 1954, Arch. 
Ind. Hyg. Occup. Med. 9:509). Rats and 
monkeys exposed on 132 of 186 days to 
a propylene glycol mono-methyl ether 
concentration of 800 ppm showed no 
adverse effects, and rats and guinea pigs 
exposed to a 1500-ppm concentration on 
130 of 184 days also showed no adverse 
effects (Rowe, McCoilister, Spencer et 
al, 1954). Rats given twenty-six 3 g/kg 
doses of this substance over a 35-day 
period showed minor liver and kidney 
effects at autopsy; 1 g/kg doses given on 
the same regimen produced no gross or 
histopathological Ganges (Rowe. 
McCoilister. Spencer et al. 1954). 

In humans, exposure to propylene 
glycol monomethyl ether causes tearing 
of the eyes at concentrations above 100 


ppm (specific concentration not 
specified) (Stewart Baretta, Dodd, and 
Torkelson 1970: Arch. Env. Hlth. 20:218). 
However, narcotic effects are not seen 
in exposed individuals until the 
concentration approaches 100 ppm 
(Stewart et al. 1970). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to this substance in the 
workplace is potentially associated with 
irritant and narcotic effects. The Agency 
considers effects of this nature material 
impairments of health and believes that 
the proposed PELs of 100 ppm as an 8- 
hour TWA and 150 ppm as a 15-minute 
STEL are necessary to reduce these 
significant occupational risks. 
Promulgation of these limits will also 
make OSHA’s PELs for propylene glycol 
monomethyl ether consistent across all 
OSHA-regulated sectors. 

ROSIN CORE SOLDER PYROLYSIS 

PRODUCTS 

CAS: None; Chemical Formula: None 
H.S. No. 1350 

OSHA has no limit for rosin core 
solder pyrolysis products, measured as 
formaldehyde, in the construction, 
maritime, and agriculture industries. The 
ACGIH has a TLV»-TWA of 0.1 mg/m*i 
NIOSH has no REL for this substance. 
The Agency is proposing an 8-hour 
TWA of 0.1 mg/m* for rosin core 
pyrolysis products in the construction, 
maritime, and agriculture Industries. 

This is the limit recently promulgated for 
this substance in general industry. 

Rosin is a pale yellow to amber, 
translucent solid that consists of about 
90 percent resin acids and 10 percent 
neutral material. Gum rosin is used as a 
soldering flux, and soldering with this 
substance or a solder that contains it 
causes the release of thermal 
decomposition products (ACGIH 1986, p. 
514). The pyrolysis products of rosin 
core solder include acetone, methyl 
alcohol, aldehydes, carbon monoxide 
and dioxide, methane, ethane, abietic 
acid, and related diterpene acids 
(ACGIH 1986, p. 514). 

Exposure to these products causes 
marked irritation of Ae eyes, nose, and 
throat (Cralley and Cralley 1985, p. 180). 
A 2-week exposure of guinea pigs and 
rats to these products at average 
concentrations of 0.96 mg/m* caused a 
reduction in the rale of weight gain in 
male guinea pigs, abnormal liver-to- 
body-weight ratios in guinea pigs of both 
sexes, and abnormal heart-to-body- 
weight ratios in male rats; at autopsy, 
the lungs of these animals were 
hyperemic (Industrial Bio-test 
Laboratories. Inc. 1967, as cited in 
ACGIH 1986/Ex. 1-3, p. 514). 


In humans, slight bronchial irritation 
has been reported on exposure to a 
rosin core pyrolysis product 
concentration of 1 mg/m* or below 
(Industrial Bio-test Laboratories, Inc. 
1967, as cited in ACGIH 1986/Ex. 1-3, p. 
514). Several workers who were 
chronically exposed to pyrolysis product 
levels as high as 0.15 mg/m* had to be 
removed from exposure because of 
intractable upper respiratory tract 
irritation; when concentrations were 
kept below 0.10 mg/m*. such irritation 
was not reported (Christy 1965, as cited 
in ACGIH 1986/Ex. 1-3, p. 514). In a 
study designed to quantify dose- 
response levels for Irritation in human 
volunteers, subjects were exposed for 15 
minutes to these products at aldehyde 
concentrations (measured as 
formaldehyde, which is the best indirect 
measure of rosin pyrolysis products) of 
0.04 to 0.2 mg/m* (U.S. Public Health 
Service 1965, as cited in ACGIH 1986/ 

Ex. 1-3, p. 514). Subjects detected the 
odor at 0.07 mg/m*. and 80 percent of 
subjects reported moderate to severe 
irritation of the eyes, nose, and throat at 
concentrations of 0.12 mg/m* or above. 
At levels below 0.05 mg/m*, fewer than 
10 percent of subjects experienced 
irritation. Mucous membrane irritation 
occurred in 30 percent of subjects 
exposed to a concentration of 0.07 mg/ 
m* (U.S. Public Health Service 1965, as 
cited in ACGIH 1986/Ex. 1-3, p. 514). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA limit of 0.1 
mg/m*, measured as formaldehyde, for 
rosin core solder pyrolysis products in 
the construction, maritime, and 
agriculture Industries. The Agency 
preliminarily concludes that this limit is 
necessary to protect employees in these 
sectors from the significant risk of eye, 
nose, and throat irritation that is 
associated with exposure to these 
pyrolysis products. Promulgation of this 
limit will also make OSHA’s PELs for 
this substance consistent across all 
OSHA-regulated sectors. 

SODIUM BISULFITE 

CAS: 7631-90-5; Chemical Formula: 

NaHSa 
H.S. No. 1365 

OSHA has no limit for sodium 
bisulflte in construction, maritime, and 
agricultural workplaces. The ACGIH has 
a TLV*-TWA of 5 mg/m*; NIOSH has 
no REL for this substance. The Agency 
is proposing a limit of 5 mg/m* as an 8- 
hour TWA in the construction, maritime, 
and agriculture industries. NIOSH (Ex. 
8-47) agreed with the selection of this 
limit when OSHA recently established it 
in general industry. 
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Sodium bisulfite is a white crystalline 
powder that has an odor like that of 
sulfur dioxide. It is used as a food 
preservative (particularly as a lettuce 
freshener in salad bars) and as a 
reducing agent, analytical reagent, 
dietary supplement, and color 
preservative for pale crepe paper. It is 
also used in cask sterilization, 
fermentation, textiles, and copper and 
brass plating and to bleach groundwood 
(Hawley’s 1987. p. 1054). 

In addition to sensory irritation, 
sodium bisulfite causes central nervous 
system effects in animals and humans. 
The oral LDso in rats is 2 g/kg (Dow 
Chemical Company 1977d. as cited in 
ACGIH 1986/Ex. 1-3. p. 534). and the 
intraperitoneal LDso in rats is 475 mg/kg 
(RTECS1990). Animals acutely poisoned 
by intraperitoneal administration 
convulsed and had altered sleep limes 
(RTECS 1990). In other acute poisonings, 
death is preceded by irritability, 
restlessness, convulsions, periods of 
apnea, terminal respiration, and 
cardiovascular collapse (Gosselin. 

Smith, and Hodge 1984, p. 11-123). 

In humans, sodium bisulfite causes 
eye and mucous membrane irritation, 
dermatitis, and sensitization reactions. 
Industrial exposure to unspecified 
concentrations of sodium bisulfite has 
caused irritation of the eyes and 
respiratory tract that was described as 
mild (ACGIH 1988, p. 534). A recent 
study (Howland WC. Simon RA. J. 
Allergy. Clin. Immunol. 83(6):1079-1082, 
1989) has shown that sodium bisulfite- 
treated lettuce is capable of provoking 
bronchospasm in sulfite-sensitive 
individuals who have asthma. Another 
study has shown that a worker exposed 
to sodium bisulfite during the 
preparation of animal feed developed 
acute dermatitis on the exposed areas of 
his body (face, neck, hands, and 
forearms); positive patch tests 
confirmed that sodium bisulfite was the 
allergen (Dinis, Brandao, and Faria 1988; 
Contact Dermatitis 18(3):170-171). 

Based on this evidence in humans and 
animals, OSHA preliminarily finds that 
exposure to sodium bisulHte presents a 
significant occupational risk of 
irritation, dermatitis, and sensitization, 
and that these effects constitute 
material impairments of health. To 
substantially reduce these risks, OSHA 
believes it necessary to establish a 5- 
mg/m* 8-hour TWA for sodium bisulfite 
in construction, maritime, and 
agriculture workplaces, and this is the 
limit being proposed. Promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

SODIUM HYDROXIDE 


CAS: 1310-73-2; Chemical Formula: 

NaOH 

H.S. No. 1367 

OSHA has an 8-hour TWA of 2 mg/m* 
for sodium hydroxide in the construction 
and maritime industries. The ACGIH 
TLV* is a ceiling limit of 2 mg/m*, and 
NIOSH currently has a REL for this 
substance of 2 mg/m* as a 15-minute 
ceiling short-term limit. OSHA is 
proposing a 2-mg/m* ceiling limit for 
sodium hydroxide in the construction, 
maritime, and agriculture industries. 
NIOSH (Ex. 8-47) concurred with this 
limit when OSHA recently established it 
in general industry. 

Sodium hydroxide is a white, 
deliquescent solid used in the 
manufacture of chemicals, as a 
neutralizing agent in petroleum refining, 
and as an ingredient in detergents and 
soaps. This substance is also widely 
used in textile processing, vegetable oil 
refining, and the reclamation of rubber. 

In addition, sodium hydroxide is used 
for regenerating ion exchange resins, in 
organic fusions, as a lab reagent, in 
etching and electroplating, and as a food 
additive (ACGIH 1986. p. 535; Hawley’s 
1987. p. 1062). 

Sodium hydroxide is a severe irritant 
of the eyes, mucous membranes, and 
skin. In addition to sensory irritation, 
sodium hydroxide destroys tissue on 
contact. The lowest lethal oral dose in 
rabbits is 500 mg/kg (RTECS 1990). A1- 
percent solution of sodium hydroxide 
instilled into the eyes of monkeys 
caused severe eye irritation, and 500 mg 
placed on the sl^ of rabbits caused 
severe skin irritation (RTECS 1990). Two 
of 10 rats exposed for 30 minutes twice a 
week to an aerosol of 40 percent 
aqueous sodium hydroxide whose 
particles were less than 1 um in 
diameter died after 3 weeks. 
Histopathological examination showed 
mostly normal lung tissue with foci of 
enlarged alveolar septae. emphysema, 
bronchial ulceration, and enlarged 
lymph adenoidal tissues (Wands 1981b. 
in Clayton and Clayton 1982. p. 3062). 

Although the inhalation of sodium 
hydroxide is usually of secondary 
importance in industrial exposures, the 
effects of inhaling the dust or mist vary 
from mild irritation of the nose, which 
occurs on brief exposure to 2 mg/m*, to 
severe pneumonitis and ulceration of the 
nasal septum, which may occur at very 
high (but not further specified) 
exposures (Proctor. Hughes, and 
Fischman 1988, p. 444; ACGIH 1986, p. 
535). The greatest industrial hazard is 
rapid tissue destruction of the eyes or 
skin upon contact either with the solid 
or with concentrated solutions (Proctor. 
Hughes, and Fischman 1988, p. 444). 


Contact of sodium hydroxide with the 
eyes causes disintegration and sloughing 
of the conjunctival and comeal 
epithelium, comeal opacification, 
marked edema, and ulceration; after 7 to 
13 days, gradual recovery may begin or 
the lesion may progress to ulceration 
and comeal opacification. In severe eye 
burns, symblepharon, with overgrowth 
of the cornea by a vascularized 
membrane, progressive or recurrent 
comeal ulceration, and permanent 
comeal opacification may occur 
(Proctor, Hughes, and Fischman 1988, p. 

444) . Grant (1986/Ex. 1-975) states that 
sodium hydroxide causes ’’some of the 
most severe, blinding injuries of the 
eye.” On the skin, solutions of 25 to 50 
percent sodium hydroxide cause a 
sensation of irritation within about 3 
minutes; with solutions of 4 percent, the 
sensation of burning does not occur until 
several hours later. If not removed from 
the skin, sodium hydroxide causes 
severe bums and deep ulcerations. 
Exposure to the dust or mist of sodium 
hydroxide may cause multiple small 
bums, with temporary loss of hair 
(Proctor, Hughes, and Fischman 1988. p. 

445) . Nagao and co-workers (1972) 
examined skin biopsies from volunteers 
who had a 1 N solution (equal to a 4- 
percent solution) of sodium hydroxide 
applied to their arms for 15 to 180 
minutes. Progressive changes, beginning 
with dissolution of the cells in the homy 
layer and progressing through edema to 
total destruction of the epidermis, 
occurred in these individuals within 60 
minutes (Nagao, Stroud, Hamada et al. 
1972). 

The irritant effect of sodium 
hydroxide and its markedly corrosive 
action on all body tissue can result even 
from brief (one minute or more) 
exposures to airborne concentrations 
above the 2-rag/m* level; the acute 
nature of these effects is evident in the 
studies described above. Based on this 
evidence. OSHA preliminarily 
concludes that establishing a ceiling of 2 
mg/m* in the construction, maritime, 
and agriculture industries is necessary 
to reduce the significant risks of eye and 
akin bums and respiratory irritation that 
occur even on brief exposure to sodium 
hydroxide. OSHAtionsiders the irritant 
effects resulting from exposure to 
sodium hydroxide material impairments 
of health and is accordingly proposing a 
ceiling limit of 2 mg/m* for sodium 
hydroxide in the construction, maritime, 
and agriculture industries. Promulgation 
of this PEL will make the limit for 
sodium hydroxide consistent across all 
OSHA-regulated sectors. 

SODIUM METABISULFTTE 
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CAS: 7681-57-4: Chemical Formula: 

Na2S20s 
H.S. No. 1368 

OSHA has no exposure limit for 
sodium metabisulfite in the construction, 
mcu'itime. and agriculture industries. The 
ACGIH has an 8-hour TLV*-TWA of 5 
mg/m*i NIOSH has no REL for this 
substance. The Agency is proposing a 5- 
mg/m*TWA for sodium metabisuIBte in 
the construction, maritime, and 
agriculture industries. NIOSH [Ex. 8-47) 
concurred with the selection of this limit 
when OSHA established it in general 
industry. 

Sodium metabisulfite can occur either 
in the form of a solid block or as white 
crystals; this substance smells like 
sulfur dioxide. Sodium metabisulfite is 
used as a preservative, in the 
manufacture of pharmaceulicals and 
foods, and as a lab reagent (HSDB1989). 

A 2-year study conducted by the Dow 
Chemical Company (1977e, as cited in 
ACGIH 1986/Ex. 1-3, p. 535), in which 
rats ingested 0.215 percent sodium 
metabisulfite. demonstrated that oral 
administration of sodium metasulfite 
caused no adverse effects in the rats. 

The LDso in rats is 115 mg/kg by 
intravenous administration (RTECS 
1990). Oral administration of sodium 
metabisulfite to rats at doses of 20 mg/ 
kg or 40 mg/kg produced stillbirths or 
other adverse effects on the offspring 
(RTECS 1990). 

In humans, inhalation of the dust of 
sodium metasulfite causes mucous 
membrane and sensitization effects 
similar to those that caused by sodium 
bisulfite (ACGIH 1986, p. 535; Nichol, 

Nix, Chung, and Barnes 1989, in Thorax 
44(12):1009-1014). Fifteen of 18 
asthmatic and atopic volunteers who 
were challenged with sodium 
metabisulfite developed 
bronchocoQStriction of sufficiently 
severe degree to cause a 20-percent 
reduction from baseline levels in forced 
expiratory volume in one second (FEVi) 
(Nichol, Nix, Chung, and Barnes 1989). 

In addition, prolonged or repeated 
exposure to the dust of this substance 
causes dermatitis (Hazardous Substance 
Fact Sheet 1985, p. 2). 

Based on this evidence in humans and 
animals. OSHA is pro^^sing an 8-hour 
TWA of 5 mg/m* for sodium 
metabisulfite in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily finds that 
establishing this limit is necessary to 
reduce the risk of eye and skin irritation 
and pulmonary sensitization associated 
with exposure to high concentrations of 
sodium metabisulfite dust. OSHA has 
preliminarily determined that these 
effects constitute material impairments 


of health. Accordingly. OSHA is 
proposing a 5-mg/m* limit as an 8-hour 
TWA for this substance; promulgation 
of this limit will make the PELs for this 
substance consistent across all OSHA- 
regulated sectors. 

SULFUR MONOCHLORIDE 
CAS: 10025-67-0; Chemical Formula: 
S2CU 

H.S. No. 1376 

OSHA's PEL for sulfur monochloride 
in the construction and maritime 
industries is 1 ppm as an 8-hour TWA. 
There is no PEL in agriculture. The 
ACGIH has a TLV^ of 1 ppm as a ceiling 
limit, and NIOSH has no REL for this 
substance. The Agency is proposing to 
revise its limit for sulfur monochloride in 
the construction and maritime industries 
to a 1 ppm ceiling and to extend this 
limit to agriculture. NIOSH (Ex. 8-47) 
concurred with this limit when OSHA 
recently established it for general 
industry. 

Sulfur monochloride is an amber, oily, 
nonflammable, fuming liquid that has a 
penetrating odor. It is us^ in the 
manufacture of insecticides, to vulcanize 
rubber, in chemical synthesis, to harden 
wood, in textile finishing, and in gold 
extraction. Sulfur monochloride is also 
used as a polymerization catalyst for 
vegetable oils (ACGIH 1986, p. 545; 
Merck 1983, p. 1288). 

In addition to sensory irritation, 
exposure to sulfur monochloride can 
lead to bums of the eyes and skin. 

Sulfur monochloride is a primary irritant 
that affects the upper respiratory tract 
by releasing hydrochloric acid (HCl) on 
contact with moisture (Henderson and 
Haggard 1943g, as cited in ACGIH 1986/ 
Ex. 1-3, p. 545). Animal toxicity studies 
revealed that mice exposed to a 150-ppm 
concentration of sulfur monochloride 
died after 1 minute (Flury and Zemik 
1931k/Ex. 1-079). Cats exposed for 15 
minutes to 60 ppm sulfur monochloride 
all died nvithin a few days, but exposure 
to a concentration of 12 ppm for 15 
minutes was tolerated by these animals 
(Henderson and Haggard 1943g. as cited 
in ACGIH 1986/Ex. 1-3, p. 545). 

In humans, sulfur monochloride 
causes tearing of the eyes and coughing; 
if the exposure is severe, pulmonary 
edema may develop (Proctor. Hughes, 
and Fischman 1988, p. 454). Splashed 
into the eyes, this substance causes 
severe damage and may cause 
permanent scarring; in contact with the 
skin, it causes bums (ACGIH 1986, p. 
545). A study by Elkins (1959g. as cited 
in ACGIH 1986/Ex. 1-3, p. 545) of 
workers in the rubber industry found 
that exposure to sodium monochloride 
concentrations of 2 to 9 ppm was mildly 
irritating; however, because of moisture 


in the air, the concentrations to which 
these workers were exposed may have 
included a high proportion of 
hydrochloric acid. 

Based on this evidence, the Agency 
preliminarily concludes that workers in 
the construction, maritime, and 
agriculture industries are at significant 
risk frop the primary irritation that 
could occur even on short-term exposure 
to elevated concentrations of sulfur 
monochloride. Since 2 ppm is reported 
to be an effect level for mild irritation, 
OSHA preliminarily finds that revising 
its 8-hour TWA limit in construction and 
maritime to 1 ppm as a ceiling and 
extending this ceiling limit to agriculture 
is a reasonable and necessary action to 
protect workers in these sectors from 
the significant risk of sensory irritation, 
which constitutes a material Impairment 
of health. Therefore, OSHA is proposing 
a ceiling limit for sulfur monochloride of 
1 ppm in the construction, maritime, and 
agricultural sectors. Promulgation of this 
limit will also make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

SULFUR PENTAFLUORIDE 
CAS: 5714-22-7; Chemical Formula: 

S2F10 

H.S. No. 1377 

OSHA’s limit for sulfur pentafluoride 
in construction and maritime 
workplaces is 0.025 ppm as an 8-hour 
TWA. There is no PEL in agriculhu^. 

The ACGIH has a ceiling limit for sulfur 
pentafluoride of 0.01 ppm. and NIOSH 
has no REL for this substance. The 
Agency is proposing a 0.01 ppm ceiling 
limit for sulfur pentafluoride in 
construction, maritime, and agriculture. 
NIOSH concurred (Ex. 8-47) with this 
limit when OSHA recently established it 
for general industry. 

Sulfur pentafluoride is a colorless gas 
or liquid with a sulfur dioxide-like odor. 
Sulfur pentafluoride is used as a 
reactant In research applications 
(Genium MSDS 1989, No. 262). 

Sulfur pentafluoride causes severe 
respiratory tract irritation in animals. 

The LCso in rats is 0.2 ppm for 10 
minutes; in monkeys, the LC50 is 0.9 ppm 
for 10 minutes (RTECS 1990). Saunders. 
Shoshkes, DeCarlo, and Brown (1953/ 

Ex. 1-610) established that i\ie 
intravenous LDm for sulfur pentafluoride 
in rabbits is 5.8 mg/kg. and that death 
was due to fulminant pulmonary edema. 
In a study in which rats were exposed to 
sulfur pentafluoride for 16 to 18 hours, 
concentrations of 0.1 ppm caused lung 
irritation. 0.5 ppm resulted in severe 
pulmonary lesions, and 1 ppm proved 
fatal (Greenberg and Lester 1950/Ex. 1- 
590). One-hour exposures to 10 ppm 
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sulfur pentafluoride caused diffuse 
hemorrhagic lesions in the lungs of rats, 
and l-hour exposures to 1 ppm caused 
severe congestion of the lungs. Rats 
exposed for one hour to 0.1 ppm showed 
no effects. Subsequent examination of 
rats surviving the 10- and 1-ppm 
exposures revealed that the lungs had 
returned to normal after 24 hours 
(Greenberg and Lester 1950/Ex. 1-590). 
Dogs exposed intravenously to a 1-mg/ 
kg dose of sulfur pentafluoride 
experienced vascular shock and died 
from acute pulmonary edema (RTECS 
1989). There are no reports of human 
exposure to sulfur pentafluoride. 

Based on this evidence, OSHA is 
proposing to revise the sulfur 
pentafluoride limit in construction and 
maritime to 0.01 ppm as a ceiling and to 
extend this limit to agriculture. The 0.01- 
ppm ceiling is appropriate because of 
evidence showing that even brief 
exposures to 1 ppm caused pulmonary 
effects and prolonged exposures to 0.1 
ppm caused lung irritation in animals. 
OSHA preliminarily concludes that this 
limit is necessary to substantially 
reduce the risks of irritation and other 
pulmonary effects potentially associated 
with exposure to this substance. The 
Agency considers these effects material 
impairments of health. Promulgation of a 
0.01 ppm ceiling for sulfur pentafluoride 
will make OSHA*s PEL for this 
substance consistent across all 
regulated sectors. 

SULFURIC ACID 

CAS: 7664-93-9; Chemical Formula: 

HaS04 

H.S. No. 2147 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for sulfuric acid is 1 mg/m^ as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV®-TWA of 1 mg/m» and a TLV»- 
STEL of 3 mg/m*. NIOSH has a REL of 1 
mg/m* and concurs (Ex. 8-47) with the 
limit being proposed. OSHA is 
proposing to establish an 8-hour TWA 
limit of 1 mg/m* for sulfuric acid in 
agriculture, l^omulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Sulfuric acid is a dense, oily, 
colorless, odorless liquid. This 
substance is the most widely used of all 
industrial chemicals. Hnding use in the 
manufacture of fertilizers, chemicals, 
plastics, and explosives, in metal 
cleaning, petroleum refining, in the 
pickling of metal, and in electroplating 
(ACGIH 1986. p. 544(87); Proctor. 

Hughes, and Fischman 1988, p. 451). 

Sulfuric acid is a severe irritant of the 
eyes, skin, mucous membranes, and 


respiratory tract in humans and animals; 
this substance also causes dental 
erosion. The oral LDso in rats is 2140 mg/ 
kg (RTECS 1990). In rats and mice, the 2- 
hour LCsoS are 510 mg/m* and 320 mg/ 
m*. respectively (RTECS 1990). Guinea 
pigs are more sensitive to suli^c acid 
effects than rats, mice, or rabbits: 
exposure to a sulfuric acid 
concentration of 87 mg/m* for 2.75 hours 
killed guinea pigs, but rats, mice, and 
rabbits survived exposure to 203 mg/m* 
for 7 hours (Treon, Dutra, Cappel et al. 
1950, in ACGIH 1986, p. 544(87)). Rabbits 
showed severe eye irritation after 5 mg 
of sulfuric acid was instilled into their 
eyes, followed after 30 seconds by 
rinsing (RTECS 1990). Guinea pigs 
exposed continuously for 24 hours/day 
tolerated sulfuric acid concentrations as 
high as 4 mg/m* for as long as 140 days; 
at autopsy, signs of pulmonary 
pathology were seen (Thomas et al. 

1958, in ACGIH 1986, p. 544(87)). 
Monkeys exposed continuously for 2 
years to concentrations of sulfuric acid 
between 0.1 and 1 mg/m* developed 
increasingly severe pulmonary lesions; 
exposure to a concentration of 2.5 mg/ 
m* caused impairment of pulmonary 
ventilation (Alarie et al. 1975, in Proctor. 
Hughes, and Fischman 1988, p. 453). 

The lowest lethal oral dose in humans 
is estimated to be 135 mg/kg; the lowest 
reported toxic concentration is 3 mg/m* 
for 24 weeks (RTECS 1989). In an 
experiment designed to determine 
thresholds for Irritant effects, subjects 
reported throat tickling and scratching 
at a mean minimum concentration of 
0.72 mg/m*, considerable irritation at 
the base of the esophagus and eye 
irritation at 1.1 to 2.1 mg/m*, and acute 
irritation of the eyes and mucous 
membranes and reflex coughing at 
concentrations between 2.4 and 6.0 mg/ 
m*. Exposure to a sulfuric acid 
concentration of 1.0 to 1.1 mg/m* caused 
slight changes in respiration, and 
increasing the concentration to 1.8 to 2.0 
mg/m* produced changes in respiratory 
amplitude and rhythm in all subjects 
(NIOSH Criteria Document 1974). A 
worker sprayed in the face with fuming 
sulfuric acid suffered skin bums and 
pulmonary edema (NIOSH Criteria 
1974). When splashed in the eye, 
concentrated sulfuric acid causes severe 
damage and may cause blindness; a 
splash of dilute sulfuric acid produces 
transient effects (Grant 1986, pp. 866- 
866). Corrosion of the dental enamel has 
been seen in some sulfuric acid plant 
workers and in battery plant workers 
(Premysl 1952; Malcolm and Paul 1961, 
in ACGIH 1986, p. 544(87)). Exposure to 
an average concentration of 0.23 mg/m* 
sulfuric acid caused a high incidence of 
teeth etching and erosion; these effects 


occurred after 4 months of exposure 
(Gamble et al. 1984, in HSDB 1990). 
Workers chronically exposed to sulfuric 
acid may develop signs and symptoms 
such as skin lesions, tracheobronchitis, 
stomatitis, conjunctivitis, and gastritis 
(Raule 1955, in ACGIH 1986, p. 544(87)). 
A total of 225 lead acid battery plant 
workers were studied using industrial 
hygiene measurements (personal 
samples), a symptom questionnaire, and 
spirometry. In acclimated workers, there 
was no evidence of acute symptoms or 
of declines in pulmonary function when 
the concentration of sulfuric acid was 
kept below 1 mg/m* (Gamble et al. 1984, 
in Environ. Res. 35(l):ll-29). A recent 
epidemiology study suggests that 
exposure to higher (not further specified) 
concentrations of sulfuric acid is 
associated with an excess risk of upper 
respiratory tract cancer, and specifically 
with laryngeal cancer (Soskoline et al. 
1984, in Am. J. Epidemiol. 120(3):358- 
369). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to sulfuric acid causes 
severe eye, skin, and respiratory 
irritation, and corrosion of the dental 
enamel of the teeth. OSHA preliminary 
concludes that, in the absence of a limit, 
workers in agriculture are at significant 
risk of experiencing these adverse 
exposure-related effects. The Agency 
believes that the proposed 8-hour TWA 
limit of 1 mg/m* for sulfuric acid is 
necessary to substantially reduce the 
risks of these material health 
impairments. Extension of this limit to 
the agricultural sector will make 
OSHA's PEL for sulfuric acid consistent 
across all regulated sectors. 

TETRAHYDROFURAN 

CAS: 109-99-9; Chemical Formula: 

[CzH^hO 
H.S. No. 1387 

OSHA’s PEL for tetrahydrofuran in 
construction and maritime workplaces is 
200 ppm as an 8-hour TWA. There is no 
PEL in agriculture. The ACGIH has a 200 
ppm TLV®-TWA and a 250 ppm TLV®- 
STEL for tetrahydrofuran. The Agency is 
retaining the 8-hour TWA PEL of 200 
ppm in the construction and maritime 
industries and is proposing to extend it 
to agricultural workplaces; in addition. 
OSHA is proposing to add a 250-ppm 
STEL for tetrahydrofuran in the 
construction, maritime, and agriculture 
industries. NIOSH (Ex. 8-47) concurred 
that these limits were appropriate when 
OSHA recently established them in 
general industry. 

Tetrahydrofuran is a colorless liquid 
with an odor like that of ether. This 
substance is used as a solvent for 
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natural and synthetic resins and in 
lithium aluminum hydride reduction and 
polymerization. It is also a chemical 
intermediate (ACGIH 1986, p. 564). 

In addition to sensory irritation, 
tetrahydrofuran causes central nervous 
system depression in animals and 
humans. Tlie oral LD 50 in rats is 2816 
mg/kg, and the LQo in the same species 
is 21.000 ppm for 3 hours (RTECS 1990). 
Lehmann and Flury (1943c/Ex. 1-879) 
reported that animals exposed to 
concentrations of tetrahydrofuran 
exceeding 3000 ppm for 8 hours/day for 
20 days showed signs of irritation of the 
upper respiratory tract as well as kidney 
and liver injury. Applied to the skin of 
rabbits, aqueous solutions of 
tetrahydrofuran that exceeded 20 
percent caused irritation. One study 
(Stoughton and Robbins 1936/Ex. 1-597) 
found that tetrahydrofuran 
concentrations in excess of 25,000 ppm 
were needed to anesthetize dogs. The 
anesthesia process in these animals 
showed a delayed induction period and 
poor recovery. In other studies with 
dogs (Zapp 1971, as cited in ACGIH 
1986/Ex. 1-3, p. 564), exposure to a 200- 
ppm concentration of tetrahydrofuran 
for 6 hours produced an observable 
effect on the pulse pressure of these 
animals within thr^ to 4 weeks; 
however, despite exposure to this 
concentration for 9 weeks, followed by 
exposure for 3 weeks to nearly twice 
this concentration, no histopathologic 
changes were observed in the critical 
organs at autopsy. The work of 
Jochmann (1961/Ex. 1-1021), in which 
tetrahydrofuran was given orally and 
peritoneally to a variety of laboratory 
animals, showed both liver and kidney 
damage in these animals at autopsy; 
however, some of the effects observed 
by this author may have been caused by 
peroxide contamination of the 
tetrahydrofuran. Rats and mice were 
exposed for 13 weeks to concentrations 
of 66, 200. 600,1800, or 5000 ppm. Rats 
exposed to 5000 ppm became ataxic, 
and mice exposed to 1800 or 5000 ppm 
became narcotic. At autopsy, minimal 
exposure-related effects were seen in 
the livers of both mice and rats in the 
high-dose group; however, morphologic 
changes were seen only in the high-dose 
mice (Chabra. Elwell, Chou, Miller, and 
Renne 1990, in Funds. Appl. Toxicol. 
14(2):338-345). 

In humans, exposure to 
tetrahydrofuran at a concentration of 
25.000 ppm causes anesthesia (RTECS 
1990). The symptoms of overexposure 
that have been reported in humans 
include headache, nausea, and 
dizziness, all indicative of central 
nervous system depression (AlHA 1959). 


The technicians involved in the 
experiment described above involving 
the anesthetization of dogs (Stoughton 
and Robbins 1936/Ex. 1-597) developed 
severe occipital headaches as a result of 
their exposure. Two plumbers exposed 
to unspecihed concentrations of 
tetrahydrofuran when they were 
repairing pipes with glue containing this 
substance developed mucous membrane 
irritation, mild central nervous system 
effects, and toxic hepatitis, as evidenced 
by elevated liver enzymes. The enzymes 
returned to normal v^ues within 14 
days of the exposure (Gamier. 
Rosenberg. Puissant, Charvet, and 
Efthymion 1989). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that the proposed PELs of 200 ppm as an 
8 -hour TWA and 250 ppm as a 15-minute 
STEL are necessary to substantially 
reduce the significant risk of irritation 
and central nervous system depression 
associated with exposure to 
tetrahydrofuran. The Agency believes 
that these adverse health effects 
constitute material impairments of 
health. Promulgation of these limits for 
the construction, maritime, and 
agriculture industries will make OSHA’s 
PELs for tetrahydrofuran consistent 
across all OSHA-regulated sectors. 
TETRANTTROMETHANE 
CAS: 509-14-8 
H.S. No. 2157 

OSHA’s PEL for tetranitromethane in 
general industry, construction, and 
maritime is 1 ppm as an 8-hour TWA; 
there is no limit in agriculture. The 
ACGIH TLV^-TWA for 
tetranitromethane is 1 ppm; there is no 
NIOSH REL for this substance. OSHA Is 
proposing a TWA PEL of 1 ppm for 
tetranitromethane in agriculture. This is 
the limit recently established for this 
substance in general industry. 

Tetranitromethane is a colorless to 
pale-yellow liquid with an acrid, biting 
odor. It is used as an oxidizing agent in 
rocket propellants, in explosives, as a 
diesel fuel additive, and as a laboratory 
reagent. It has been proposed for use as 
an irritant war gas (HSDB1989: Clayton 
and Clayton 1981, p. 4157; ACGIH 1986, 
p. 567). 

Tetranitromethane is a severe irritant 
of the eyes and respiratory tract in both 
animals and humans; at high 
concentrations, it causes 
methemoglobinemia and central nervous 
system damage. The oral LD50 in rats is 
130 mg/kg: the 4-hour LC50 in the same 
species is 18 ppm (RTECS 1989). Rats 
exposed to 1230 ppm for 36 minutes 
exhibited lacrimation, rhinorrhea. 
gasping, and cyanosis before death; 
autopsy revealed pulmonary edema 


(Horn 1954). Cats exposed to a 0.1 to 0.4 
ppm concentration of tetranitromethane 
showed signs of mild eye irritation, and 
cats exposed to a 10-ppm concentration 
of tetranitromethane for 20 minutes 
exhibited illness and died 10 days after 
exposure (ADiA 1964; Flury and Zemik 
1931). A concentration of 33 ppm killed 
65 percent of rats exposed for 6.5 hours, 
and 58 percent of rats exposed to a 6.35- 
ppm concentration for 6 hours/day, 5 
days/week for 6 months died. Autopsy 
of the chronically exposed animals 
revealed lung damage (Horn 1954). 
Intravenous injection of 
tetranitromethane resulted in 
methemoglobinemia, anemia, central 
nervous system damage, and pulmonary' 
edema in three species of experimental 
animals (Horn 1954). 

In humans, the lowest lethal dose of 
tetranitromethane by inhalation is 
estimated to be approximately 500 mg/ 
kg (or about 35 grams); the few deaths 
and poisonings that have occurred in 
woricers handling heated trinitrotoluene 
(TNT) have been attributed to 
tetranitromethane contamination of the 
TNT (Clayton and Clayton 1982, p. 

4157). Laboratory workers 
manufacturing tetranitromethane have 
reported experiencing irritation of the 
eyes. nose, and respiratory passages; 
dizziness; headache; chest pain; 
dyspnea; and, rarely, skin irritation 
(Horn 1954). In contact with the skin, 
tetranitromethane causes mild bums 
(AIHA 1964). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that agricultural workers exposed to this 
substance at the levels permitted by the 
absence of a permissible exposure limit 
are at significant risk of experiencing 
irritation of the eyes and respiratory 
tract. At high concentrations, they may 
also be at risk of death. The Agency 
believes that establishing a PEL of 1 
ppm as an 8-hour TWA will protect 
workers in agriculture from these 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

TETRASODIUM PYROPHOSPHATE 
CAS: 7722-88-5; Chemical Formula: 

Na4P207 
H.S. No. 1389 

OSHA has no limit for tetrasodium 
pyrophosphate in the construction, 
maritime, or agriculture industries. The 
ACGIH has an 8-hour TLV*-TWA of 5 
mg/m*; NIOSH has no REL for this 
substance but concurs that the proposed 
limit is appropriate (Ex. 8-47). OSHA is 
proposing an 8-hour TWA limit of 5 mg/ 
m* for this substance in the 
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construction, maritime, and agriculture 
industries; this is the limit recently 
established for tetrasodium 
pyrophosphate in general industry. 

Tetrasodium pyrophosphate is a white 
powder or a crystalline solid. This 
substance is used as a water softener, in 
soaps and detergents, as a dispersing 
and emulsifying agent, as a metal 
cleaner, and as a nutrition supplement. 
Tetrasodium pyrophosphate is also used 
in boiler water treatment, in drilling 
muds, dyeing, wood scouring, and as a 
sequestrant (ACGIH 1986, p. 567). 

In addition to sensory irritation, 
tetrasodium pyrophosphate causes 
kidney damage in experimental animals 
exposed subchronically by oral 
administration. The oral LDm in rats is 
4000 mg/kg (RTECS1990). Administered 
to rats in the diet for 4 to 6 months, all 
dietary levels exceeding 1 percent 
tetrasodium pyrophosphate caused 
kidney damage (HSDB1989). 

In humans, exposure to the alkaline 
dust of tetrasodium pyrophosphate is 
associated with irritation of the eyes 
and respiratory passages (Dow 
Chemical Co. 1977, in ACGIH 1968. p. 
567). Contact of this substance with the 
skin of humans causes irritation 
(Hazardous Substance Fact Sheet 1986, 
p. 2). Ingestion of this substance can 
cause nausea, vomiting, and diarrhea 
(Gosselin, Smith, and Hodge 1984, p. 11- 
121 ). 

Based on this evidence, OSHA 
preliminarily concludes that exposure to 
this substance poses a significant risk of 
eye. skin, and respiratory tract irritation 
to workers in the construction, maritime, 
and agriculture industries. The Agency 
believes that these effects represent 
material impairments of health. 
Accordingly, OSHA is proposing a 5- 
mg/m* 8-hour TWA limit for 
tetrasodium pyrophosphate in the 
construction, maritime, and agriculture 
industries; promulgation of this limit will 
make OSHA'a PEL for this substance 
consistent across all regulated sectors. 
THIOGLYCOUC ACID 
CAS: 68-11-1; Chemical Formula: 

Q1H4O2S 
H.S. No. 1392 

OSHA has no PEL for thioglycolic 
acid in the construction, maritime, or 
agriculture industries. Tlie ACGIH has a 
TLV*-TWA of 1 ppm. with a skin 
notation. NIOSH has no REL for this 
substance. The Agency is proposing a 1 
ppm TWA. and a skin notation, for 
thioglycolic acid in the construction, 
maritime, and agricultural industries. 
NIOSH (Ex. 8-47) concurred with this 
limit when OSHA recently established it 
in general industry. 


Thioglycolic acid is a colorless, 
combustible liquid with the unpleasant 
odor characteristic of chemicals in the 
sulfhydryl group. Thioglycolic acid is 
used in ^e manufacture of 
pharmaceuticals, thioglycolates, 
permanent wave solutions, and 
depilatories and as a vinyl stabilizer 
(ACGIH 1988, p. 571). 

In addition to sensory irritation, 
thioglycolic acid causes central nervous 
system effects in experimental animals. 
The oral LDm in rats is 114 mg/kg. The 
lowest lethal concentration in mice is 7 
mg/m* (1.9 ppm) for 2 hours (RTECS 
1990). The lowest lethal concentration in 
rabbits by skin absorption is 300 mg/kg 
(RTECS 1990). The dermal LDw for a 10 
percent solution of thioglycolic acid is 
848 mg/kg (ACGIH, 1986, p. 571/Ex. 1- 
3). A 5-ml/kg dermal dose of a 10- 
percent solution of thioglycolic acid 
caused weakness, gasping, and 
convulsions in guinea pigs. After 
receiving an oral dose of 125 mg/kg. 
female rats died; autopsy revealed liver 
effects and signs of gastrointestinal 
irritation (Dow Chemical Co. 1973b, as 
cited in ACGIH 1986. p. 571). Rabbits 
experienced conjunctival inflammation, 
dense corneal opacity, and iritis after 
thioglycolic acid was instilled inta their 
eyes. The substance is also a severe 
skin irritant in animals (HSDB 1989). 

In humans, contact of the skin or eyes 
with thioglycolic acid causes severe 
bums and blistering (Merck 1983, p. 
1337). Hairdressers exposed to 
thioglycolates in permanent wave 
solutions have reported developing 
eczematous rashes on the face, scalp, 
and hands after contact with these 
materials (HSDB 1989). One accident 
has been reported in which a person 
was splashed in the eyes and on the 
face, legs, and arms with concentrated 
thioglycolic acid and subsequently 
experienced second-degree bums of the 
skin. The less injured eye returned to 
normal quickly, but the conjunctiva in 
the other eye became necrotic and the 
comeal became clouded. Most of this 
damage eventually cleared, and the 
victim was left with only a slight opacity 
in one eye (Grant 1988, p. 905). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that thioglycolic acid poses a significant 
risk of eye and skin bums and irritation, 
effects that constitute material 
impairments of health. OSHA believes 
that the proposed 1-ppm 8-hour TWA 
limit for this substance is necessary to 
reduce these risks for workers in the 
construction, maritime, and agricultural 
industries. In addition, because evidence 
in animals shows that thioglycolic acid 
solutions readily penetrate the skin, 
OSHA preliminarily finds that a skin 


notation is necessary to limit dermal 
contact. Promulgation of the proposed 
limit and the skin notation will make 
OSHA's PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

1.2.4-TRICHLOROBENZENE 
CAS: 126-82-1; Chemical Formula: 

CdUCU 

H.S. No. 1405 

OSHA has no limit for 1,2,4- 
trichlorobenzene in the construction, 
maritime, or agriculture industry. The 
ACGIH has a TLV* ceiling limit of 5 
ppm for 1.2,4-trichlorobenzene; NIOSH 
has no REL for this substance. OSHA is 
proposing a 8i>pm ceiling limit for this 
substance in the construction, maritime, 
and agricultural industries. NIOSH (Ex. 
8-47, Table Nl) concurred that the 
proposed limit was appropriate when 
the Agency recently established it in 
general industry. 

1,2,4-Trichlorobenzene is a colorless, 
stable liquid at room temperature; it has 
an aromatic odor. 1.2,4- 
Trichlorobenzene is used as an 
insecticide, as a dielectric fluid, and as a 
heat transfer medium. It is also used in 
lubricants and in organic synthesis 
(ACGIH 1986, p. 593). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

In addition to sensory irritation, 1,2.4- 
trichlorobenzene causes central nerv^ous 
system effects and Ifver and kidney 
damage in experimental animals. The 
oral LDm in rats is 756 mg/kg (RTECS 
1990), and the acute percutaneous LDso 
in rats is 6139 mg/kg (Brown. Muir, and 
Thoi^ 1969/Ex. 1-637). Sublethal doses 
administered repeatedly to guinea pigs 
caused hver damage; acute and short¬ 
term exposure (fifteen 6-hour exposures 
to concentrations between 70 and 200 
ppm), however, failed to kill these 
animals (Gage 1970/Ex. 1-318). The 
inhalation toxicity of 1.2,4- 
trichlorobenzene was studied by Treon 
(1950, as cited In ACGIH 1986/Ex. 1-3, p. 
593), who determined that the target 
organs of exposure in cats, dogs, rats, 
rabbits, and guinea pigs included the 
liver, kidneys, ganglion cells at all brain 
levels, and mucous membranes. 

Irritation of the lungs and changes in 
respiration were seen in those animals 
that later died as a result of exposiue. In 
a separate study conducted by Rowe 
(1975. as cited in ACGIH 1988/Ex. 1-3, p. 
593), 20 male rats, 4 rabbits, and 2 dogs 
were exposed to 1.2,4-trichlorobenzene 
at concentrations of 30 or 100 ppm for 7 
hours/day. 5 days/week for a total of 30 
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exposures in 44 days. No adverse 
exposure-related effects were detected 
in exposed animals in the 30-ppm group, 
with the exception of an elevation of 
urinary porphyrins in the rats on days 15 
and 30 of exposure. A second inhalation 
study involved exposure to 1,2,4- 
trichlorobenzene 7 hours/day, 5 days/ 
week for 26 consecutive weeks (Coate, 
Schoenfisch, Busey, and Lewis 1977, as 
cited in ACGIH 1986/Ex. 1-3, p. 593). 
Thirty rats, 16 rabbits, and 9 monkeys, 
all males, were exposed at 
concentrations of 25, 50, or 100 ppm. 
Microscopic changes were seen in the 
parenchymal cells of the livers and 
kidneys of all rats after weeks 4 and 13 
of exposure, but no adverse effects were 
seen in animals of any other species. In 
a 90-day gavage study in rats given 1,10, 
100, or 1000 ppm 1,2,4-trichlorobenzene, 
males in the high-dose groups (100 or 
1000 ppm) showed increased liver-to- 
body weight ratios; at autopsy, 
significant histopathological changes in 
the liver, kidney, and thyroid were seen 
in animals in the highest-dose group 
(Cote. Chu, Villeneuve, Secous, and 
Valli 1988, in Drug Chem. Toxicol. 
ll(l):ll-28). 1.2.4-Trichlorobenzene has 
been shown to have embryotoxic effects 
in rats by oral administration and 
reproductive effects in female rats by 
intraperitoneal administration (RTECS 
1990). Another recent study failed to 
show teratogenicity in the offspring of 
rats exposed to 150 or 300 ppm 1,2,4- 
trichlorobenzene on days 6 and 15 of 
gestation (Black, Valli. Ruddick, and 
Villeneuve 1988, in Bull. Environ. 
Contam. Toxicol. 41(5):719-726). 

In workers, prolonged or repeated 
skin contact with l,2,4-trichloroben2ene 
causes dermal irritation as a result of 
the defatting action of this chemical 
(Powers. Coate, and Lewis 1975/Ex. 1- 
658). In some cases, exposure to 
concentrations of 3 to 5 ppm caused eye 
and throat irritation (Rowe 1975, as cited 
in ACGIH 1986/Ex. 1-3, p. 593). This 
substance also has been reported to 
cause liver injury in humans (Gosselin, 
Smith, and Hodge 1984, p. 11-173). One 
worker who was massively overexposed 
to trichlorobenzene experienced 
hemorrhages of the lungs (NRC1977, p. 
774). Exposure to trichlorobenzene has 
been reported to cause aplastic anemia, 
leukopenia, and thrombocytopenia in 
one non-occupational case, and a man 
whose job required him to fill drums 
with mono-, orthodi-, and 
trichlorobenzene developed anemia 
after 3 years of such exposure (Girard et 
al. 1969, in J. Med. Lyon 50:771-773). 

Based on this evidence, the Agency 
preliminarily concludes that the PEL 
being proposed is necessary to protect 


workers in the construction, maritime, 
and agriculture sectors from the risk of 
eye, throat, and dermal irritation and 
possible liver damage associated with 
exposure to this substance. OSHA 
considers these exposure-related effects 
material impairments of health. To 
afford workers in these sectors 
protection from these effects, OSHA is 
proposing a ceiling limit of 5 ppm for 
1.2,4-trichlorobenzene in the 
construction, maritime, and agriculture 
industries. Promulgation of this limit will 
make the PEL for 1,2,4-trichlorobenzene 
consistent across all OSHA-regiilated 
sectors. 

TRIETHYLAMINE 

CAS; 121-44-6; Chemical Formula; 

(C2H5)3N 

H.S. No. 1408 

OSHA has an 8-hour TWA limit of 25 
ppm for triethylamine in the 
construction and maritime industries. 
There is no PEL in agriculture. The 
ACGIH has a 10 ppm TLV®-TWA and a 
15 ppm TLV^-STEL for triethylamine. 
NIOSH has no REL for this substance. 
OSHA is proposing an 8-hour TWA limit 
of 10 ppm and a 15-minute STEL of 15 
ppm for this substance in the 
construction, maritime, and agriculture 
industries. NIOSH (Ex. 8-47) concurred 
that these limits were appropriate when 
OSHA recently established them in 
general industiy. 

Triethylamine is a flammable, 
colorless liquid with a strong ammonia¬ 
like odor. Triethylamine is used in the 
preparation of quaternary ammonium 
compounds. It is also used as a catalytic 
solvent in chemical synthesis, as an 
accelerator activator for rubber, in the 
curing and hardening of polymers, and 
as a corrosion inhibitor and propellant 
(Hawley’s 1987, p. 1180). 

In addition to sensory irritation, 
triethylamine causes ocular effects in 
exposed workers. The oral LDm in rats 
is 460 mg/kg, the LCm in mice is 6 g/m^ 
for 2 hours, and the dermal LDm in 
rabbits is 750 mg/kg (RTECS 1990). 
Guinea pigs exposed for 30 minutes to a 
triethylamine concentration of 2000 ppm 
survived, but four of six animals died 
when exposed to this level for 2 hours; 
two of six guinea pigs died during a 4- 
hour exposure to a concentration of 1000 
ppm, but all survived similar exposures 
at the 250- and 500-ppm levels 
(Carpenter, Smyth, and Shaffer 1948/Ex. 
1-692). Applied to the skin of rabbits, 
triethylamine caused mild irritation; 
instilled into the eyes of rabbits, it 
caused severe Irritation (RTECS 1990). 
Rabbits exposed repeatedly to a 
concentration of 50 ppm e>^ibited 
marked irritation of the cornea and of 
pulmonary tissue (Brieger and Hodes 


1951/Ex. 1-408; Carpenter and Smyth 
1946/Ex. 1-659). 

In humans, the effects of repeated 
triethylamine exposure correspond to 
those of ethylamine and diethylamine 
and include irritation of the eyes and - 
mucous membranes and comeal edema 
and other ocular effects (Brieger and 
Hodes 1951/Ex. 1-408). Humans 
exposed to a 12-mg/m* concentration of 
triethylamine experienced changes in 
their visual fields (RTECS 1969). 
Triethylamine was also found to inhibit 
monoamine oxidase activity, resulting in 
central nervous system stimulation (De 
Bruin 1976/Ex. 1-895). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers exposed to triethylamine 
are at significant risk of experiencing 
sensory irritation and ocular effects, 
both material impairments of health. 
Therefore, OSHA is proposing limits for 
triethylamine of 10 ppm as an 8-hour 
TWA and 15 ppm as a 15-minute STEL 
for workplaces in the construction, 
maritime, and agriculture industries. 
Promulgation of these PELs will make 
OSHA’s limits for triethylamine 
consistent across all OSHA-regulated 
sectors. 

TURPENTINE 

CAS: 8006-64-2; Chemical Formula: 

CioHs 

H.S. No. 2166 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for turpentine is 100 ppm as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 100 ppm for this substance; 
NIOSH has no REL. OSHA is proposing 
an 8-hour TWA PEL in agriculture of 100 
ppm for turpentine. This is the limit 
recently established for this substance 
in general industry. 

Turpentine is a volatile mixture of 
hydrocarbon isomers obtained either 
from pine gum or pine wood. Gum 
turpentine is a yellowish, sticky, opaque, 
combustible material, and the wood 
distillate (oil of turpentine) is a 
flammable, colorless liquid with a 
characteristic odor (Sittig 1985. p. 906; 
Genium MSDS1984, No. 375; Hawley’s 
1987, p. 1200). Turpentine is used as an 
insecticide, a chemical intermediate, 
and a flavoring agent. It is also used in 
the manufacture of cleaning materials, 
putty, cutting and grinding fluids, and 
mastics, and as an ingredient in some 
perfumes, deodorizers, pharmaceuticals, 
polishes, oils. inks, and stimulating 
ointments (HSDB1989). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federefl 
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Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Turpentine is an irritant of the eyes, 
skin, and respiratory tract and causes 
central nervous system depression in 
both animals and humans; in humans, 
exposure also may cause dermal 
sensitization and gastrointestinal and 
urinary tract effects. Injection of 
turpentine into rabbits’ eyes produced 
corneal opacification (Grant 1986, p. 

961). The oral LDm in rats is 5760 mg/kg. 
and the inhalation LXIso for the same 
species is 12 g/m’ for 6 hours (RT1SCS 
1989). Cats exposed to a concentration 
of turpentine of between 540 and 720 
ppm exhibited signs of eye and 
respiratory tract irritation and had mild 
convulsions; at 1440 ppm, they 
developed paralysis within 150 to 180 
minutes (HSDB 1989). Dogs exposed to 
an B18-ppm concentration of turpentine 
for 3.5 to 4.5 hours developed nausea, 
incoordination, mild paralysis, and 
weakness (Grant 1986. p. 961; Clayton 
and Clayton 1981, p. 3245); however, no 
effects were seen in dogs exposed to a 
180-ppm concentration for 3.5 hours/day 
for 8 days (Lehmann and Flury 1943). 
Turpentine has also caused skin tumors 
in mice and rats (RTECS1989; Clayton 
and Clayton 1981, p. 3245). 

The lowest reported oral dose of 
turpentine that is lethal in humans is 441 
mg/kg (RTECS 1989). Exposure to a 75- 
ppm concentration for 3 to 5 minutes 
irritates the nose and throat, and 
exposure to 175 ppm irritates the eyes 
and is considered intolerable (Grant 
1986, p. 961; Nelson 1943). Exposure to a 
turpentine concentration of between 720 
and 1100 ppm causes headache, 
dizziness, nausea, chest pain, and visual 
disturbances in exposed individuals 
(Clayton and Clayton 1981. p. 3235). 
Ingestion of turpentine causes burning 
pain in the mouth and throat, nausea, 
vomiting, diarrhea, abdominal pain, 
excitement, ataxia, confusion, stupor, 
seizures, fever, and tachycardia and 
may cause respiratory failure and death 
(Gosselin, Smith, and Hodge 1984, p. III- 
394). Repeated or prolonged skin contact 
causes skin sensitization, with bullous 
dermatitis and eczema (Clayton and 
Clayton 1981. p. 3244; Sittig 1985, p. 907). 
A case-control study of workers 
demonstrated a statistlcaliy significant 
association between chronic exposure 
(greater than 5 years) to terpenes (a 
principal component of turpentine) and 
the development of respiratory tract 
cancers (HSDB 1989). 

Based on this evidence. OSHA 
preliminarily concludes that in the 
absence of a permissible exposure limit 
workers in agriculture are at significant 
risk of experiencing the eye, skin, 


mucous membrane, and respiratory tract 
irritation and central nervous system 
depression associated with exposure to 
turpentine. The Agency believes these 
effects are material impairments of 
health and that establishing an 8-hour 
TWA PEL of 100 ppm in agriculture is 
necessary to substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

VANADIUM PENTOXIDE DUST, 

RESPIRABLE 

CAS: 1314-62-1; Chemical Formula: 

V2O5 

H.S. No. 1421 

The OSHA TOL for vanadium 
pentoxide (ViCX) dust in the 
construction and maritime industries is 
a ceiling of 0.5 mg/m*. There is no PEL 
in agricultxire. The ACGIH has an 8-hour 
TLV*-TWA of 0.05 mg/m* for vanadium 
pentoxide dust, and NIOSH has a 15- 
minute ceiling of 0.05 mg/m* for this 
substance. The Agency is proposing a 
0.05‘mg/m* 8-hour TWA limit for 
vanadium pentoxide dust in the 
construction, maritime, and agriculture 
industries. This is the limit recently 
established for this dust in general 
industry. 

Vanadium pentoxide is a yellow to 
rust-brown crystalline compoimd; the 
powdered material is used as a catalyst 
in the preparation of vanadium alloys 
and compounds, as an oxidation 
catalyst, as a component of 
ferrovanadium steels, and in the 
manufacture of pigments and glazes. 
Vanadium pentoxide dust is also used 
as a catalyst in the textile industry, in 
the manufacture of UV filter glass, in 
photographic developers, and in the 
cleaning and maintenance of furnaces 
(NIOSH/OSHA Occupational Health 
Guideline 1981, p. 3). 

In addition to sensory irritation, 
exposure to vanadium dust causes 
central nervous system effects in 
experimental animals. Because the 
literature often fails to distinguish 
between the dust and the fume, much of 
the following material may apply to one 
or both forms. Exposure to a 
concentration of 205 mg/m* for 7 hours 
was lethal to rabbits; animals exhibited 
signs of pulmonary edema before death 
(HSDB 1985). The oral LDso in rats is 10 
mg/kg, and the lowest lethal 
concentration in the same species is 70 
mg/m* for 2 hours (RTECS 1990). 
Animals acutely poisoned by oral 
administration developed marked 
diarrhea, an exudate from the nose, hind 
limb paralysis, difficult breathing, and 
convulsions (Gosselin, Smith, and 
Hodge 1984, p. 11-148). Dogs, rats, guinea 


pigs, and rabbits exposed to V3O5 (at a 
V/m* concentration of 0.5 mg/m*) 6 
hours/day for 6 months showed no 
exposure-related histopathological 
effects at autopsy (Clayton and Clayton 
1981, p. 2021). Another study that 
exposed rabbits to unspecified 
concentrations of vanadium pentoxide 
dust for 8 months showed no fibrotic 
changes in the lungs of these animals. 

Several studies Indicate that OSHA’s 
current exposure limit is not sufficient to 
protect workers in construction and 
maritime against vanadium pentoxide 
dust’s respiratory effects, which include 
bronchitis, emphysema, tracheitis, 
pulmonary edema, and bronchial 
pneumonia. Seven cases of upper 
respiratory tract irritation were reported 
in boiler cleaners exposed to vanadium 
pentoxide concentrations ranging from 2 
to 85 mg/m* (Sjdberg 1951/Ex. 1-437). 
Williams (1952/Ex. 1-456) reported eight 
cases of vanadium poisoning in workers 
cleaning boilers in an atmosphere 
ranging from 30 to 104 mg/m*. Gul'ko 
(1956, as cited by Hudson 1964/Ex. 1- 
880) observed eye and bronchial 
irritation in workers exposed to 
concentrations between 0.5 and 2.2 mg/ 
m*. A study by Lewis (1959/Ex. 1-345) 
indicated that workers exposed to 
vanadium pentoxide levels of 0.2 to 0.5 
mg/m* experienced a higher incidence 
of respiratory symptoms than did 
controls. Tebrock and Machle (1968/Ex. 
1-446) reported that workers exposed to 
average concentrations of 1.5 mg/m* 
vanadium pentoxide in a mixed dust 
developed conjunctivitis, 
tracheobronchitis, and dermatitis. A 
single 8-hour exposure to an average 
concentration of 0.2 mg/m* (respirable 
vanadium pentoxide dust) caused 
severe upper respiratory tract irritation 
in five human volunteers, and two other 
subjects exposed to a 0.1-mg/m* 
concentration also developed delayed 
cough and an increase in mucus 
production (Zenz and Berg 1967/Ex. 1- 
405). Frequent cases of asthma have 
been reported among workers exposed 
to vanadium pentoxide dust, which 
suggests that asthma may be a result of 
chronic exposure (NIOSH Criteria 1977). 
A recent study (Huang 1989) reports that 
76 Chinese workers exposed to 
vanadium pentoxide fume at a 
concentration of 1.2 to 18 mg/m* and to 
the dust at concentrations ranging from 
1.27 to 27 mg/m* had lung markings on 
their chest roentgenograms and reported 
the following signs and symptoms: 

Cough (63 workers), cough and 
expectoration (53 workers), difficult 
breathing (27 cases), wheezing and rales 
(31 cases). Fifteen of these workers 
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showed evidence of pulmonary fibrosis 
on their roentgenograms. 

In the construction, maritime, and 
agriculture industries, OSHA is 
proposing a limit of 0.05 mg/m* as an 8- 
hour TWA for respirable vanadium dust, 
measured as vanadium pentoxide. The 
Agency preliminarily concludes that this 
limit will prevent or substantially reduce 
the significant risks of eye and bronchial 
Irritation, respiratory symptoms, 
conjunctivitis, and cou^ing seen in 
workers exposed to this substance at 
concentrations ranging from 0.1 to 2.2 
mg/m*. OSHA considers these 
exposure-related effects material 
impairments of health. Promulgation of 
the new PEL will also make OSHA’s 
limit for this substance consistent across 
all OSHA-regulated sectors. 
VANADIUM PENTOXIDE FUME 
CAS: 1314-62-1; Chemical Formula: 

Vaa 

H.S. No. 1422 

OSHA's PEL for vanadium pentoxide 
(V2O5) fume in the construction and 
maritime industries is 0.1 mg/m* as a 
ceiling limit. There is no PEL in 
agriculture. The ACGIH has an 8-hour 
TLV®-TWA of 0.05 mg/m* for vanadium 
pentoxide fume, and NIOSH has a 0.05 
mg/m* 15-minute ceiling for this 
substance. OSHA is proposing an 8-hour 
TWA of 0.05 mg/m* for vanadium 
pentoxide fume in the construction, 
maritime, and agriculture industries. 

This is the limit recently established for 
the fume in general industry. 

Vanadium pentoxide is a yellow to 
rust-brown noncombustible crystalline 
compound; its fume appears as finely 
divided particulate dispersed in air. 
Vanadium pentoxide fume may be 
generated when vanadium pentoxide is 
used in the production of pellets from 
electric furnaces, in metallurgical 
processes in furnaces, in the 
manufacture of semiconductors fused 
with sodium oxide, in welding, and in 
the fabrication of alloys for use as an 
additive in special steels (NIOSH/ 
OSHA Occupational Health Guideline 
1981, p. 3). 

In addition to sensory irritation, 
exposure to vanadium fume causes 
central nervous system effects in 
humans and experimental animals. In 
humans, overexposure to the fume 
causes metal fume fever. Because the 
toxicology literature often fails to 
distinguish between the dust and the 
fume, much of the following material 
may apply to one or both forms. There 
are no acute toxicity data specifically 
for the fume. 

Vanadium pentoxide fume’s chief 
toxic effects in humans are manifested 
in the respiratory passages: bronchitis, 


emphysema, tracheitis, pulmonary 
edema, and bronchial pneumonia can 
result from exposure. Seven cases of 
upper respiratory tract Irritation were 
reported in boiler cleaners exposed to 
vanadium pentoxide concentrations 
ranging from 2 to 85 mg/m* (Sjdberg 
1951/Ex. 1-437). Williams (1952/Ex. 1- 
456) reported eight cases of vanadium 
poisoning in workers cleaning boilers in 
an atmosphere ranging from 30 to 104 
mg/m*. Gul'ko (1956, as cited by Hudson 
1964/Ex. 1-880) observed eye and 
bronchial irritation in workers exposed 
to concentrations of 0.5 to 2.2 mg/m*. A 
study by Lewis (1959/Ex. 1-345) 
indicated that workers exposed to 
concentrations of 0.2 to 0.5 mg/m* 
experienced a higher incidence of 
respiratory symptoms than did controls. 
Tebrock and Machle (1968/Ex. 1-446) 
reported that workers exposed to 
average concentrations of 1.5 mg/m* 
vanadium pentoxide in a mixed dust/ 
fume atmosphere developed 
conjunctivitis, tracheobronchitis, and 
dermatitis. A single 8-hour exposure to 
an average concentration of 0.2 mg/m* 
(respirable vanadium dust) caused 
severe upper respiratory tract irritation 
in five human volunteers, and two other 
subjects exposed to a 0.1-mg/m* 
concentration also developed delayed 
cough and an increase in mucus 
production (Zenz and Berg 1967/Ex. 1- 
405). Frequent cases of asthma have 
been reported among workers exposed 
to vanadium pentoxide. which suggests 
that asthma may be a result of chronic 
exposure (NIOSH Criteria 1977). A 
recent study (Huang 1989) reports that 
78 Chinese workers exposed to 
vanadium pentoxide fume at a 
concentration of 1.2 to 18 mg/m* and to 
the dust at concentrations ranging from 
1.27 to 27 mg/m* had lung markings on 
their chest roentgenograms and reported 
the following signs and symptoms: 
cough (63 workers), cough and 
expectoration (53 workers), difficult 
breathing (27 cases), wheezing and rales 
(31 cases). Fifteen of these workers 
showed evidence of pulmonary fibrosis 
on their roentgenograms. 

Based on this evidence in humans and 
animals, the Agency preliminarily 
concludes that the proposed TWA limit 
is necessary to protect workers in 
construction, maritime, and agriculture 
from the significant risks of eye, skin, 
and upper respiratory tract irritation; 
conjunctivitis; pulmonary damage; and 
systemic poisoning associated with 
exposure to vanadium pentoxide fume. 
The Agency considers these exposure- 
related effects to be material 
impairments of health. Accordingly, 
OSHA is proposing a PEL of 0.05 mg/m* 
as an 8-hour TWA for this substance in 


these sectors. Promulgation of this limit 
will also make the PEL for the fume 
consistent across all OSHA-regulated 
sectors. 

VINYL ACETATE 

CAS: 108-05-4; Chemical Formula: 

CHsCOOCH = CHi 
H.S. No. 1424 

There is no OSHA limit for vinyl 
acetate in the construction, maritime, or 
agriculture industries. The ACGIH has 
an 8-hour TLV*-TWA limit of 10 ppm 
and a 20 ppm TLV*-STEL for vinyl 
acetate. NIOSH has a 15-minute ceiling 
limit of 4 ppm for this substance. OSHA 
is proposing to establish a 10-ppm 8- 
hour TWA and a 20-ppra 15-minute 
STEL for this substance in construction, 
maritime, and agriculture. These are the 
limits recently established for this 
substance in general industry. 

Vinyl acetate is a volatile liquid that 
polymerizes in light to a colorless, 
transparent mass; in industry, this 
substance usually contains an inhibitor, 
such as hydroquinone. Vinyl acetate is 
used for the manufacture of polyvinyl 
resins and in latex paints, paper 
coatings, adhesives, textile finishes, and 
safety glass interlayers (Hawley's 1987. 

p. 1222). 

Vinyl acetate causes irritation of the 
eyes. nose, and throat. The oral LDso in 
rats is 2920 mg/kg, the LCm in rabbits is 
2500 ppm for 4 hours, and the dermal 
LDso in rabbits is 2335 mg/kg (RTECS 
1990). Instilled into rabbit eyes, vinyl 
acetate caused mild irritation; in contact 
with the skin, this substance also caused 
irritation (RTECS 1990). Some beagle 
dogs exposed to a 240-ppm 
concentration of vinyl acetate for 4 
hours showed signs of eye irritation 
(Mellon Institute 1968). Rats exposed 
repeatedly to a vinyl acetate 
concentration of 100 ppm showed no 
adverse effects (Proctor, Hughes, and 
Fischman 1988, p. 504). Rats and mice 
inhaling 13.2 or 68 mg/m* vinyl acetate 
continuously for 4 months showed a 
dose-related pulmonary response; 
findings included emphysema and lung 
atelectases, as well as effects on the 
central nervous system, adrenal glands, 
and h 5 rpophy 8 i 8 (HSDB 1989). In mice, 
vinyl acetate caused a dose-dependent 
decrease in sperm production and a 
reduction in testicular weight when the 
animals were exposed to this substance 
at a dose of 125 mg/kg/day (Lahdetie 
1988). In one oral carcinogenicity 
bioassay, rats given 100 g/kg vinyl 
acetate for 2 yeard developed uterine 
and thyroid tumors (RTECS 1990); 
however, another cancer bioassay 
(Maltoni 1976) was negative (cited in 
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Proctor, Hughes, and Fischman 1988, p. 
505). 

Tlie basis for the proposed limits is an 
epidemiologic report by Deese and 
Joyner (1969/Ex. 1-412) describing 15 
years of industrial experience with vinyl 
acetate production. These authors 
reported that vinyl acetate is not a 
significant irritant at exposure 
concentrations of 5 to 10 ppm but that it 
causes cough and hoarseness around 22 
ppm. They also found no evidence of 
adverse chronic effects resulting h'om 
exposure to concentrations of 5 to 10 
ppm. as determined from medical 
records and examinations of workers 
exposed to these levels. While 
conducting air sampling for the study, 
the primary author (Deese) experienced 
hoarseness at vinyl chloride 
concentrations of 4.2 to 5.7 ppm, and eye 
irritation at 5.7 to 6.8 ppm. Tliree 
chemical operators and one technician 
involved in this study did not report any 
subjective responses at these levels. 
Severe skin irritation or blistering may 
occur in workers whose skin is in 
contact with vinyl acetate (NIOSH 
Criteria Document 1978). One worker 
whose eye was burned by a splash of 
vinyl acetate recovered fully within 48 
hours (Grant 1986. p. 978). Changes in 
pulmonary function were observed in 
persons employed in the production of 
vinyl acetate (HSDB 1987). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to this substance causes 
eye, throat, and skin irritation and 
possible changes in pulmonary function. 
The Agency considers these effects 
material impairments of health and 
believes that the proposed PELs will 
substantially reduce the risk that 
workers in construction, maritime, and 
agriculture will experience these effects. 
Promulgation of these limits will also 
make the PELs for vinyl acetate 
consistent across all OSHA-regulated 
sectors. 

VINYL TOLUENE 

CAS; 25013-15-4: Chemical Formula; 

CH3C6aCH=CHi 
H.S. No. 1427 

OSHA’s PEL for vinyl toluene in 
construction and maritime is an 8-hour 
TWA of 100 ppm. There is no PEL in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. The ACCIH has a 
TLV*-TWA of 50 ppm and a 100-ppm 
TLV*-STEL for vinyl toluene. OSHA is 
proposing an 8-hour TWA PEL for this 
substance of 100 ppm in agriculture. This 
is the limit recently established for this 
substance in general industry. 

Vinyl toluene is a colorless liquid with 
a strong, disagreeable odor that finds 


use as a solvent, in resin production, in 
the plastics industry, and as a 
component of insecticides (ACGIH 1986, 
p. 630: Clayton and Clayton 1961, p. 
3319). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Wolf, Rowe, McCollister et al. (1956/ 
Ex. 1-404) noted fatty degeneration of 
the liver and an increase in kidney and 
liver weights in rats, guinea pigs, 
rabbits, and monkeys subjected to 
approximately 100 7- to 8-hour 
exposures to vinyl toluene at a 
concentration of 1250 ppm. Some deaths 
occurred among the rats in this group. 
Animals exposed to vinyl toluene at a 
600-ppm concentration appeared normal 
and showed no blood or urine 
abnormalities, no gross or microscopic 
tissue changes, and no changes in 
growth rate or organ weight (Wolf. 

Rowe, McCollister et al. 1956/Ex. 1-404). 
When vinyl toluene was dropped into 
the eyes of rabbits, it caused 
conjunctival irritation; in contact with 
rabbit skin, it caused reversible necrosis 
and edema (Proctor, Hughes, and 
Fischman 1988, p. 507). By 
intraperitoneal administration, vinyl 
toluene is fetotoxic in rats (RTECS 
1989). 

Human volunteers reported 
experiencing eye and nose irritation at a 
400-ppm concentration and 
objectionable odor at a concentration of 
300 ppm. At 50 ppm. the odor of vinyl 
toluene was detectable by volunteers, 
but these individuals experienced no 
irritation and did not find the odor 
intolerable (ACGIH 1986/Ex. 1-3, p. 

630). 

OSHA is proposing an 8-hour TWA 
limit of 100 ppm in agriculture. The 
Agency preliminarily concludes that the 
proposed limit is necessary to protect 
workers in this sector against the 
significant risk of intolerable odor and 
irritation caused by vinyl toluene 
exposures in the workplace. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
VM & P NAPHTHA 
CAS No. 8032-32-4: Chemical Formula: 

none 

H.S. No. 1429 

OSHA has no PEL for VM & P 
(Varnish Makers* and Printers*) naphtha 
in construction, maritime, or agriculture. 
The ACGIH has a TLV«-TWA of 300 
ppm for VM & P naphtha, and NIOSH 
has no REL for this substance. OSHA is 
proposing a 300-ppm 8-hour 'TWA and a 
400-ppm STEL for VM Bt P naphtha in 
the construction, maritime, and 


agriculture sectors. NIOSH concurred 
(Ex. 8-47) that these limits were 
appropriate when the Agency recently 
established them in general industry. 

VM & P naphtha, also known as 
ligroin, is a colorless, flammable liquid 
that has an aromatic odor. VM & P 
naphtha is used as a diluent for paints, 
coatings, resins, printing inks, and 
rubber cement and as a solvent (ACGIH 
1986, p. 631). 

In addition to sensory irritation, VM & 
P naphtha causes central nervous 
system depression in humans and 
animals. The LCm in rats is 3400 ppm for 
4 hours (RTECS 1990). Rats lost 
coordination and convulsed after being 
exposed for 15 minutes at room 
temperature to a saturation 
concentration of this substance 
(Carpenter 1975). Temporary 
hematologic effects were observed in 
rats and dogs exposed to a 
concentration of 1200 ppm for 40 days 
(Clayton and Clayton 1981, p. 3389). A 
study in which rats and beagles 
received inhalation doses of 500 ppm 
VM & P naphtha for 30 hours per week 
for 13 weeks resulted in no chronic or 
latent effects (Carpenter, Kinkead, 

Geary et al. 1975a/Ex. 1-302). 'These 
authors also noted that the acute 
toxicity of VM & P naphtha for rats and 
other species was four times greater 
than that of rubber solvent naphtha, 
which has a limit of 400 ppm. 

Seven human volunteers exposed to a 
VM & P naphtha concentration of 880 
ppm for 15 minutes reported upper 
respiratory tract, eye, and nose 
irritation, in addition to olfactory fatigue 
(ACGIH 1986/Ex. 1-3, p. 631). Elkins 
(1959d. as cited in ACGIH 1986/Ex. 1-3, 
p. 631) noted one case of a worker, 
exposed to levels of VM & P naphtha 
averaging 800 ppm, who developed 
unspecified chronic effects. Elkins also 
reported that the VM & P naphtha level 
producing significant irritation in human 
volunteers was about half as great for 
this form of naphtha as for rubber 
solvent naphtha. An accidental 
exposure of 19 workers to an 
unspecified concentration of this 
substance caused dyspnea: two of these 
workers developed cyanosis and tremor 
(Wilson 1976). 

The Agency preliminarily concludes 
that a 300-ppm 8-hour TWA PEL and a 
400-ppm 15-minute STEL are necessary 
to protect workers in construction, 
maritime, and agriculture from irritation 
and central nervous system effects 
associated with naphtha exposure. 
OSHA considers these effects material 
impairments of health and is therefore 
proposing both a 300-ppm 8-hour TWA 
and a 400-ppm 15-minute STEL for VM & 
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P naphtha in the construction, maritime, 
and agriculture sectors. Promulgation of 
these limits will make the PELs for VM 
& P naphtha consistent across ail 
OSHA-regulated sectors. 

XYLENES, ( 0 -, m-, and p-ISOMERS) 
CAS: 1330-20-7; Chemical Formula: 

C.H4(CHs)i 
H.S. No. 1431 

The OSHA limit for the xylenes is 100 
ppm as an 8-hour TWA in the 
construction and maritime industries. 
There is no PEL in agriculture. The 
ACGIH has an 8-hour TLV®-TWA of 100 
ppm and a TLV*-STEL of 150 ppm for 
xylene. NIOSH has a recommended 
exposure limit of 100 ppm as a TWA 
and a 10-minute ceiling limit of 200ppm 
for this substance. OSHA is proposing a 
100 ppm TWA and 150 ppm ST^ for 
xylene in the construction, maritime, 
and agriculture industries. NIOSH (Ex. 
8-47) concurred with these limits when 
they were established recently in 
general industry. 

The xylene isomers are clear, 
flammable liquids that have an aromatic 
hydrocarbon odor. Xylene is present in 
gasoline and in many petroleum 
solvents. Xylene is us^ to make 
insecticides, drugs, and dyes, as a 
solvent in paints and other coatings 
(especially alkyl resins], and in rubber 
cements (ACGIH 1986, p. 637). 

In addition to sensory irritation, 
xylene causes narcosis in humans and 
animals at high concentrations. The 4 - 
hour LCeo in rats is 5000 ppm and the 
oral LDm in the same species is 4300 mg/ 
kg (RTECS1990). In contact with the 
skin of rabbits, 500 mg caused moderate 
skin irritation; instilled into rabbit eyes, 
this substance caused mild eye 
irritation. Rats exposed to a 
concentration of 1600 ppm for 2 or 4 
days showed signs of mucous membrane 
irritation, became incoordinated, lost 
weight, and had an increased 
eryUirocyte count (NIOSH Criteria 
Document 1975). Rats were exposed 
orally to p-xylene at 125, 250, 500,1000, 
or 2000 mg/kg or to 800 or 1600 ppm 
xylene for 4 hours. Rats exposed to 
doses above 250 mg/kg or to 1600 ppm 
showed a significant depression in flash 
evoked potentials (FEPs) (FEP is an 
index of the functional integrity of the 
visual system] (Dyer, Bercegeay, and 
Mayo 1968, Neurotoxicol. Teratol. 
10(2).'147-153]. Leukopenia, kidney 
congestion, and hyperplasia of the bone 
and spleen were seen in rats exposed to 
980 ppm for 7 days. Some mice died 
after being exposed to 2010 ppm m- 
xylene or o-xylene for 24 hours; 
however, those exposed to 4912 ppm j>- 
xylene survived (NIOSH Criteria 
Document 1975). Rats and rabbits 


exposed to a mixture of xylene isomers 
at a concentration of 690 ppm for eight 
hours daily, six days per week showed 
no blood abnormalities, but rabbits 
exposed on the same regimen at 1150 
ppm for 55 days showed a decrease in 
red and white blood cell counts and an 
increase in platelet count (Fabre and 
Truhaut 1954, as dted in ACGIH 1986/ 
Ex. 1-3, p. 637). Sprague-Dawley rats 
were given 250,1000, or 2000 mg/kg m- 
xylene, o-xylene, or p-xylene by gavage 
for 10 days, or 150, 750, or 1000 mg/kg 
mixed xylene isomers by gavage for 90 
days. Males in the highest dose group of 
the IQ-day study had significantly 
reduced body weights and significantly 
Increased relative liver weights (all 
isomers). In the 90-day study, rats of 
both sexes had dose-related increases in 
relative liver and kidney weights 
(Condie. Hill, and Borzelleca 1988, Drug 
Chem. Toxicol. ll(4):329-354). 
Teratogenicity studies in rats, hamsters, 
rabbits, and mice administered xylene 
by two routes of exposure (inhalation 
and oral] have shown that this 
substance causes developmental 
abnormalities and is fetotoxic (RTECS 
1990; HSDB 1989). 

Studies of workers exposed to xylene 
revealed headache, fatigue, lassitude, 
irritability, and gastrointestinal 
disturbances as the most common 
symptoms (Gerarde 1960d/Ex. l-738a]. 
At imspecified exposure levels. 

Browning (1965b/Ex. 1-1016) also noted 
gastrointestinal disturbances, in 
addition to kidney, heart, liver, and 
neurological damage; blood dyscrasias, 
some of which resulted in death, were 
also reported in these workers. A study 
by Nelson, Enge, Ross, et al. (1943/Ex. 
1-66), in which human volunteers were 
exposed to 200 ppm xylene, found eye, 
nose, and throat irritation in the subjects 
at this level of exposure. Volunteers 
exposed for 3 hours 40 minutes to m- 
xylene either at 200 ppm or at 135 ppm 
combined with two 20-minute 400 ppm 
peak exposures per day showed changes 
in their visual evoked potentials during 
exercise; these changes suggest that 
exposure to m-xylene activated these 
subjects' arousal levels (Sappalainen, 
Laine, Salmi, Riihimaki, and Verkkala 
1989, in Int Arch. Occup. Environ. 

Health 61(7):443-449). Morley, Eccleston, 
Douglas, and colleagues (1970/Ex. 1- 
794) observed liver dysfunction and 
renal impairment in three workers 
overexposed to xylene (estimated 
concentration of 10,000 ppm). One of 
these workers died, but the others 
recovered slowly. Furniture polishers 
were reported by Matthaus (1964/Ex. 1- 
830) to have suffered comeal damage as 
a result of exposure to xylene at 
unknown concentrations. A workman 


was exposed to nearly pure xylene for 3 
years during boat hull repair (estimated 
exposure = several hundred ppm). He 
developed the following signs and 
symptoms of acute organic brain 
syndrome: dysphasia, fine tremor, 
agitation, breathlessness, fatigue, 
Impaired concentration and short-term 
memory, and confusion, hyperreflexia, 
and unstable gait. The worker recovered 
over the next 2 years after exposure w'as 
terminated (Roberts, Lucas, Marsden, 
and Traner 1988. in Lancet II (8605):273). 

Based on this evidence. OSHA 
preliminarily concludes that both a 
TWA and a STEL are necessary to 
prevent the risks of narcosis, blood 
effects, and irritant effects among 
workers exposed to xylene in the 
construction, maritime, and agriculture 
industries. The Agency considers these 
exposure-related effects to be material 
impairments of health. Therefore, to 
reduce these occupational risks among 
workers exposed to xylene, OSHA is 
proposing a 100-ppm TWA and a 150- 
ppm STEL for this substance in the 
construction, maritime, and agricultural 
industries. Promulgation of these limits 
will make OSHA's PELs for xylene 
consistent across all OSHA-regulated 
sectors. 

ZINC CHLORIDE (FUME) 

CAS: 7648-85-7; Chemical Formula: 

ZnCls 

H.S. No. 1435 

OSHA's limit for zinc chloride fume in 
the construction and maritime industries 
is 1 mg/m* as an 8-hour TWA. There is 
no PEL in agriculture. The ACGIH has 
an 8-hour TLV*-TWA of 1 mg/m* and a 
TLV*-STEL of 2 mg/m* for zinc chloride 
fume. NIOSH has no REL for this 
substance. OSHA is proposing an 8-hour 
TWA of 1 mg/m* and a STEL of 2 mg/ 
m* for zinc (boride fume. NIOSH (Ex. 
8^7) concurred that these limits were 
appropriate when OSHA recently 
established them in general industry. 

Zinc chloride fume is white and has 
an acrid odor. Zinc chloride is used in 
soldering fluxes, to galvanize iron, as a 
wood preservative, in the textile 
industry, as an ingredient in adhesives, 
dentifrices, deodorants, and embalming 
fluids, and in organic synthesis and 
petroleum refining. It is also the main 
ingredient of some screening smokes 
(ACGIH 1986, p. 643). 

Zinc chloride fume causes sensory 
irritation in humans and animals at high 
concentrations. The oral LDw in rats is 
350 mg/kg, and the lowest lethal 
concentration in the same species is 
1960 mg/ra* for 10 minutes (RTECS 
1990). 
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In humans, zinc chloride fume is 
highly caustic and damages the mucous 
membranes of the nasopharynx and 
respiratory tract. Exposure to the fumes 
of zinc chloride may result in a severe 
pneumonitis that is caused by irritation 
of the respiratory tract (Gafafer 1964/Ex. 
1-1149). There are two reports of 
solderers who developed occupational 
asthma (confirmed by positive bronchial 
challenge) after soldering with soft 
corrosive soldering fluxes that contained 
both zinc chloride and ammonium 
chloride (Weir. Robertson. Jones, and 
Burge 1989. in Thorax 44(3):220-223). 

One instance in which a worker inhaled 
zinc chloride fumes resulted in 
advanced pulmonary fibrosis that ended 
in death (Milliken. Waugh, and Kadish 
1963/Ex. 1-751). and 10 deaths and 25 
nonfatal cases of pneumonitis occurred 
in workers caught in a tunnel when 79 
smoke generators caught fire and 
generated zinc chloride fumes (Hunter 
1955/Ex. 1-853). A firefighter exposed to 
a hi^ concentration of zinc chloride 
fume experienced nausea, sore throat, 
and chest tightness. After some 
improvement in health, this worker 
developed tachypnea, substemai 
soreness, fever, cyanosis, and coma 
prior to death 18 days after initial 
exposure (Melliken. Waugh, and Kadish 
19^). A recent NIOSH study (Zey and 
Richardson 1985) reports that the zinc 
chloride fumes generated by smoke- 
generating devices reach concentrations 
of between 11 to 498 mg/m® and that 
firefighters have experienced severe 
adverse effects, including death, from 
such exposures (in NIOSH HETA 85- 
274-1979,1985). Five Danish military 
workers were acutely overexposed to 
zinc chloride smoke during military 
training: two of these men breathed zinc 
chloride at an unspecified concentration 
for 1 to 2 minutes and subsequently 
developed severe adult respiratory 
distress syndrome (ARDS). Both 
patients died; autopsy revealed 
microvascular obliteration, widespread 
occlusion of the pulmonary arteries, and 
extensive interstitial and intra-alveolar 
fibrosis (Hjortso, Qvist, Bud. Thomsen. 
Andersen, et al. 1988, in Inten. Care 


Med. 14(l):17-24). Other studies have 
shown that long-term zinc chloride 
exposures cause skin ulceration (Sax 
1957/Ex. 1-1095). It has also been 
suggested that zinc chloride exposure 
may have chronic effects (Hamilton and 
Hardy 1974b/Ex. 1-958). In an 
investigation of the adverse effects of 
zinc chloride fume exposures. Ferry 
(1968, as cited in ACGIH 1988/Ex. 1-3, p. 
643) reported that no sensory effects 
occurred when 30-minute exposures 
were limited to 0.07 and 0.4 mg/m®; 
however, this researcher noted that 
these levels did corrode metal. 

Based on this evidence. OSHA 
preliminarily concludes that exposure to 
this substance is associated with a 
significant risk of damage to the eyes, 
skin, and respiratory tract and of 
pneumonitis, all of which are considered 
by OSHA to be material impairments of 
health. The Agency believes that the 
proposed PELs will substantially reduce 
these risks. Accordingly. OSHA is 
proposing a 1 mg/m® TWA limit and 2 
mg/m® STEL for this substance in the 
construction, maritime, and agriculture 
industries. Promulgation of these limits 
will make the PELs for zinc chloride 
fume consistent across all OSHA- 
regulated sectors. 

Preliminary Conclusions for the Croup 
of Sensory Irritants 

OSHA preliminarily finds that sensory 
irritation poses an occupational health 
risk to workers in the construction, 
maritime, and agricultural sectors who 
are exposed to these substances in their 
places of work. Among the adverse 
health consequences of exposure to 
sensory irritants are acute breathing 
difficulty, lacrimation, conjunctivitis, 
sensitization, persistent coughing, and 
upper respiratory tract irritation. OSHA 
has preliminarily determined that these 
effects constitute material impairments 
of health and functional capacity within 
the meaning of the Act. In addition to 
the pain and suffering associated with 
these signs and symptoms, workers 
experiencing irritant effects find it 
difficult if not impossible to concentrate 
on the job at hand; they therefore work 
less safely and less productively than 


nonexposed employees. Reducing 
exposures from levels that have been 
associated with these effects to levels 
where such consequences are 
substantially less likely to occur will 
substantially reduce the significant risk 
posed to workers at current levels. 
Furthermore, many of the substances in 
this group have been demonstrated to 
have adverse effects on other organ 
systems, including the cornea, lungs, 
kidney, liver, central nervous system, 
and gastrointestinal tract. In addition, 
promulgation of the proposed limits in 
construction, maritime, and agriculture 
will make the Agency’s limits for these 
contaminants consistent across all 
OSHA-regulated industries. 

4. Substances for Which Proposed 
Limits Are Based on the Avoidance of 
Liver or Kidney Effects 

Introduction 

Two of the target organs most often 
affected by toxic exposure to industrial 
chemicals are the liver and the kidney. 
In recognition of this target organ 
toxicity. OSHA is establishing new or 
revised limits for 34 hepato- or 
nephrotoxic compounds. For these 
substances, the liver or kidney appears 
to be the organ most sensitive to the 
effects of exposure. Thus, establishing 
permissible exposure limits that are low 
enough to prevent toxicity to these 
target organs often also protects other 
organ systems. 

Table C4-1 lists these hepatotoxic 
substances, along with their CAS 
numbers. H.S. numbers. 1987-1988 
ACGIH TLV*s, and NIOSH RELs. In 
addition, Table C4-1 shows OSHA’s 
current PELs for these substances in 
construction and maritime. Table C4-2 
provides the same information for the 
nephrotoxins addressed in this section 
of the proposal. OSHA has no PELs for 
these substances in agriculture. Both on 
Tables C4-1 and C4-2, the right-hand 
column shows the limits OSHA is 
proposing today for construction, 
maritime, and agricultural workplaces. 
These limits are identical to those 
recently promulgated in general 
indusUy. 


Table C4-l.— List of Substances for Which Proposed Limits Are Based Primarily on Avoidance of Liver Toxicity 


H.S. No./chemical name 

CAS No. 

Current OSHA 
PEL In 

construction and 
maritime * 

1987-1988 ACGIH TLV*** 

NIOSH REL \ 

Proposed OSHA PEL in 
construction, mantime, and 
agricultu. a * 

2001 Acetylene tetrabromide. 

79-27-6 

1 ppm TWA. 

1 ppm TWA...... . 


1 ppm TWA. 

0.25 mg/m* TWA, Skin. 

2003 Aldrin 

309-00-2 

0.25 mg/m* 

TWA. Skin. 

0.25 mg/m* TWA. Skin. 

Lowest reliably 
detectable 
level 1 f 
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Table C4-1. —List of Substances for Which Proposed Limits Are Based Primarily on Avoidance of Liver Toxicrrv— 

Continued 


KS. No7chem»caJ narne 


CAS No- 


Current OSHA 
PEL in 

construction and 
maritifne * 


1967-1988 ACG»H TLV»* 


NIOSH RELi 


Proposed OSHA PEL In 
constnx^tion, maritime, arxt 
aghcuiture * 


1011 AJy chloride.. 


1072 Cartxxi tetrabromide- 

2028 Chlordano-- 

2029 Chlorinalad dphenyl oxide.... 

2033 OhkjtcbeazenB,^ -- 

2035 Chiorodiphenyl (42% Chlo¬ 
rine) (PC8). 

2036 Chiorodiphenyl (54% Chk>- 
nne) (PCS). 

1089 o-Chlorostyrene..— 

1108 CydoheKanone-- 

1126 1.1-Oichlofoethene....- 

2065 Dimethyl acetamide- 


1146 Dtoxane— 


1168 Ethylene dichtohde.. 


2087 Hafnium.... 

2089 Hexachloronaphthelene... 

1205 Hydrazine- 

1269 Methyteydohexanol- 

2118 Nitroelhene- 


2119 Nitrogen thfluoride- 

1295 Octachloronaphthalene.... 

2123 Pentachloronaphthalene.. 


1341 Propylene dtohioride- 

1365 1.1 i.2-Tetrachk)roethane. 
2155 Tetrachloronaphthalene— 

2163 Tnchioronaphthaiene- 

1407 l.2>Trlchloropropane- 


107-05-1 


558-13-4 

57-74-9 

55720-99-5 

108-90-7 

53469-21-9 

11097-69-1 

2039-87-4 

108-94-1 

75-34-3 

127-19-5 

123-91-1 

107-06-2 


7440-58-8 

1335-87-1 

302-01-2 

25639-42-3 

79-24-3 

7783-54-2 

2234-13-1 

1321-84-6 

78- 87-6 

79- 34-5 
1335-88-2 

1321-85-9 

96-18-4 


1 ppm TWA. 


0.5 mg/m» TWA, 
Skin. 

0.5 mg/m^TWA.. 


75 ppm TWA. 

1 mg/m* TWA, 
Skin. 

0.5 mg/m* TWA, 
Skin. 

WppmifwA_ 

100 ppm TWA_ 

10 ppm TWA, 
Skia 

100 ppm TWA, 
Skia 

50 ppm TWA- 


0.5 mg/m* TWA... 
0.2 mg/m* TWA. 
Skin. 

1 ppm TWA, SWn.. 


100 ppm TWA— 
100 ppm TWA — 

10 ppm TWA. 

0.1 mg/m* TWA, 
Skin. 

OS mg/m* TWA, 
Skin. 

75 ppm TWA- 

5 ppm TWA, Skin. 
2 mg/m* TWA, 
Skia 

5 mg/m* TWA, 
Skin. 

50 ppm TWA- 


1 ppm TWA, 2 ppm STB... 


0.1 ppm TWA, OS ppm STEL- 

0.5 mg/m* TWA, 2.0 mg/m* 
STEL, Skia 

0.5 mg/m* TWA, 2.0 mg/m* 
STEL. 

75 ppm TWA, 


1 ppm TWA, 3 
ppm Ceiltng 
(15min). 


1 mg/m* TWA, 2 mg/m* STEL 
Skin. 

0.5 mg/m* TWA, 1 mg/mO STEL 
Skia 

50 ppm TWA, 75 ppm STEL- 

25 ppm TWA, Skin_ 

200 ppm TWA, 250 ppm STEt_ 

10 ppm TWA, Skin- 

25 ppm TWA, Skin...,.-........ 

10 ppm TWA.... 


0.001 mg/m* 
TWAH. 

0 001 mg/m* 
TWAH. 


OS mg/m» TWA_ 

02 mg/m* TWA, Skin....... 


25 ppm TWA. 


1 ppm Ceiling 
(30*min) H. 

1 ppm TWA, 2 
ppm Ceiling 
(15-min)H. 


0.1 ppm TWA, Skin A2.. 


50 ppm TWA_ 

100 ppm TWA_ 

10 ppm TWA.. 

0.1 mg/m* TWA, 0.3 mg/m* 
STEL Skia 

0.5 mg/m* TWA....... 

75 ppm TWA, 110 ppm STEL- 

1 ppm TWA, Skin...... 

2 mg/m* TWA... 

5 mg/m* TWA, Skin......- 

10 ppm TWA, Skin—..... 


0.03 ppm Ceiling 
(120-min)H. 


(H)- 


1 ppm TWA, 2 ppm STEL 


0.1 ppm TWA, 0.3 ppm STEL 
0.5 mg/m* TWA, Skia 

0.5 mg/m* TWA. 

75 ppm TWA. 

1 mg/m* TWA, Skin. 

0.5 mg/m» TWA, Skia 

50 ppm TWA, 75 ppm STEL 
25 ppm TWA, Skia 
100 ppm TWA. 

10 ppm TWA, Skia 

25 ppm TWA. Skia 

1 ppm TWA, 2 ppm STEL 


0.5 mg/m* TWA. 

0.2 mg/m* TWA, Skin 

0.1 ppm TWA, Skia 

50 ppm TWA. 

100 ppm TWA. 

10 ppm TWA. 

0.1 mg/m* TWA, 0.3 mg/m* 
STEL Skia 
0.5 mg/m* TWA, SWn. 

75 ppm TWA, 110 ppm STEL 

1 ppm TWA, Skia 

2 mg/m* TWA, Skia 

5 mg/m* TWA, Skia 
10 ppm TWA. 


• OSHA’s TWA Mmlts are for 8-hour exposures; Its STELs are for 15 minutes only unless otherwiee spedtied; and its oeHings are peaks not to be exceeded for 

any period of time; OSHA’a PELS do not currently apply in Agriculture. 

The ACGIH TLV •-TWA ia for an 8-hour exposure; te STELs are 15-minule Bmits not to be exceeded more than 4 times per day with a nrwxmum of TO 
minutes between successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of Ume. An A2 designation means that the ACGIH 
classifies the substance as a suspected human cardnogea 

I NIOSH TWA limits are lor 10 hour/day. 40 hour/week exposures unless otherwise specified, arxj its ceiiingt are peaks not to be exceeded for any perKXl of 

time unless a duration it specified in parentheses. ^ ^ ^ ___ 

H NIOSH consKJers this substance a potential occupational carcinogeo and recommends that exposures be reduced to the lowest feasible concentration 


Description of the Health Effects 

The precise mechanisms by which 
toxic substances cause liver damage are 
not fully understood. In general, 
however, liver toxicity is a graded 
response (i.e.. the severity of the lesion 
is directly proportional to the intensity/ 
duration of exposure). Although many of 
the effects caused by exposure to these 
substances are reversible, some are not 

Liver damage is not a single entity; the 
manner in which it is manifested 
depends on the dose, duration, and 
particular chemical agent involved. For 
example, acute exposures may cause 
lipid accumulation in liver cells, cell 
death, and hepatobiliary dysfunction. In 
contrast, chronic overexposure leads to 


cirrhotic changes and the development 
of neoplasms. Fatty accumulation and 
necrosis can be either localized or 
widespread, and chemically induced 
lesions resulting from chronic exposures 
can cause marked changes of the entire 
liver (Plaa 1986/Ex. 1-183). 

Typically, the earliest and most 
sensitive indicators of liver toxicity are 
alterations in biochemical liver 
functions, such as changes in specific 
enzyme activities. These may be 
accompanied by changes in the 
morphology of specific organelles in 
hepatocytes. For example, relatively low 
doses of halogenated aliphatic 
hydrocarbons, such as allyl chloride, 
carbon tetrabromide, and ethylene 
dichloride, cause an increase in the 


activity of microsomal mixed-function 
oxidase enzymes. This increase is 
ordinarily accompanied by proliferation 
of the endoplasmic reticulum. 

Many compounds that damage the 
liver, such as 1 , 1 , 2 . 2 -tetrachloroethane, 
also cause an abnormal accumulation of 
fat, especially of triglycerides, in liver 
cells. In experimental animals, this 
effect is manifested as an accumulation 
of microscopic vacuoles in liver cells. In 
humans, however, the only grossly 
detectable manifestation of this effect is 
increased liver size, which is an 
indication of severe fat accumulation in 
the liver. 

At sufficiently high doses, most 
substances that damage the liver cause 
cell death that leads to tissue necrosis or 







































Federal Register / VoL 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


26153 


gangrene. This necrosis may initially be 
localized, but, at higher or more 
sustained exposure levels, the entire 
liver may be Involved. Moderate to 
severe liver necrosis is usually 
accompanied by increased 
concentrations of marker enzymes such 
as glutamate*pyruvate transaminase or 
glutamate-oxaloacetate transaminase in 
the serum: the detection of these 
substances in the serum of exposed 
individuals can thus be a use^l 
diagnostic tool. 

Dose-Response Characteristics 

The development of liver and other 
organ damage in humans and animals is 
progressive; it begins with subcellular 
changes, progresses to the cellular level, 
and is finally manifested as whole-organ 
damage. This progression is related to 
the intensity/duration of dose (i.e., as 
dose increases, cellular death becomes 
widespread and eventually causes liver 
dysfunction). The extent to which liver 
damage is reversible follows a similar 
continuum; since the liver can 
regenerate, minor cellular damage or 
transient disease states are usuaUy 
reversible if exposure ceases. However, 
if exposure continues, the capacity of 
the liver to regenerate is exceeded and 
permanent damage results. As is the 
case for some chemically induced toxic 
effects, there appears to be a no¬ 
observed-effect level below which 
hepatotoxic effects do not occur. 

The following paragraphs describe 
OSHA’s preliminary findings for all of 
the substances in this group of 
hepatotoxins. Each discussion reports 
on the princip€d acute and chronic 
health effects associated with exposure 
to the substance and describes the 
physical properties and uses of the 
substance. 

ACETYLENE TETRABROMIDE 
CAS: 79-27-6; Chemical Formula: 

CHBriCHBr, 

H.S. No. 2001 

In general industry, construction, and 
maritime. OSHA’s current permissible 
exposure limit for acetylene 
tetrabromide is 1 ppm as an 8-hour 
TWA; there is no limit in agriculture. 

The ACGIH TLV®-TWA for acetylene 
tetrabromide is 1 ppm (14 mg/m®); there 
is no NIOSH REL for this substance. 
OSHA is proposing an 8-hour TWA PEL 
of 1 ppm for acetylene tetrabromide in 
a^culture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all regulated sectors. 

Acetylene tetrabromide is a pale 
yellow, dense, non-combustible liquid 
with a sweet, chloroform-like odor 
(ACGIH 1988, p. 9; Genium MSDS 1985, 
No. 562). This substance' is used as a 


solvent for fats, oils, and waxes; as a 
gauge fluid; as a catalytic polymer 
additive in synthetic fibers such as 
flame-resistant polystyrenes, 
polyurethanes, and polyolefins; as a 
refractive index liquid in microscopy; 
and as an ore flotation agent (Proctor, 
Hughes, and Fischman 1988, p. 54; 
Hawley's 1987. p. 11; HSDB 1986). 

Acetylene tetrabromide is a sensory 
irritant, a liver toxin, and a central 
nervous system depressant. The LCao in 
rats is 549 mg/m® for 4 hours, and the 
oral LDso in the same species is 1100 mg/ 
kg (RTECS 1990). The dermal LDso in 
rats is 5250 mg/kg (RTECS 1990). Guinea 
pigs exposed to a concentration of 
approximately 80 ppm acetylene 
tetrabromide for 90 minutes initially 
became comatose, appeared to recover, 
and then died after several days; rats 
and rabbits exposed to the same 
concentration for 3 hours lost 
consciousness after 2 hours but survived 
(Gray 1950). In another study, rats 
exposed to a concentration of 
approximately 80 ppm for 7 hours 
showed signs of sli^t eye and nose 
irritation (Hollingsworth, Rowe, and 
Oyen 1963). Rats exposed to aerosols of 
acetylene tetrabromide at 
concentrations ranging from 210 to 280 
ppm for 2 hours showed mild signs of 
toxicity, and exposure to concentrations 
of from 420 to 500 ppm caused excitation 
followed by sleepiness (Arkhangel¬ 
skaya and Yanushkevich 1956). Liquid 
acetylene tetrabromide instilled into the 
eyes of rabbits caused slight-to- 
moderate pain, conjunctival irritation, 
and reversible comeal injury (Van 
Haafien 1969). In prolonged contact with 
the skin of experimental animals, 
acetylene tetrabromide causes moderate 
redness, edema, and blistering (Van 
Haaften 1969; Clayton and Cla^on 1981, 
p. 3517). 

Rats, rabbits, mice, and a monkey 
exposed to a 14-ppm concentration of 
acetylene tetrabromide for 7 hours/day 
for 100 days showed edema of the lungs 
and slight fatty degeneration of the liver 
at autopsy; repeated exposure to a 4- 
ppm concentration for 180 days caused 
slight histopathological changes in the 
liver and lungs of some animals. At a 1- 
ppm concentration, no exposure-related 
effects were seen (Hollingsworth, Rowe, 
and Oyen 1969). A skin painting study in 
mice showed an increased incidence of 
lung tumors and/or forestomach 
papillomas in the test animals (Van 
Duuren et al.. 1979). 

A chemist exposed to an estimated 
average acetylene tetrabromide 
concentration of 2 ppm for 7.5 hours, 
with a peak exposure of 16 ppm for 10 
minutes, complained of headache, 
anorexia, and nausea within a few hours 


of exposure. Within 5 days, he 
developed abdominal pain, biiirubinuria. 
and monocytosis; he also ex|>erienced 
liver damage that was severe and nearly 
fatal (Van Haaften 1969). 

Based on this evidence in humans and 
animals. OSHA proposes to establish an 
8-hour TWA PEL for acetylene 
tetrabromide of 1 ppm in agriculture; 
adoption of the proposed limit would 
establish the same PEL for workplaces 
in all OSHA-regulated industry sectors. 
The Agency preliminarily concludes that 
occupational exposure to acetylene 
tetrabromide causes sensory irritation 
and may cause liver damage and central 
nervous system depression. OSHA 
believes that, in the absence of a 
permissible exposure limit, workers in 
agriculture are potentially at significant 
risk for these exposure-related effects 
and that the proposed PEL will 
substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

ALDRIN 

CAS: 309-00-2; Chemical Formula: 

CnHsCU 
H.S. No. 2003 

OSHA currently has no PEL for aldrin 
in agriculture; the limit for this 
substance in general industry, 
construction, and maritime is 0.25 mg/ 
m® as an 8-hour TWA. with a skin 
notation. The ACGIH TLV* is 0.25 mg/ 
m® TWA. with a skin notation. NIOSH 
considers this substance a potential 
human carcinogen and recommends that 
exposure be reduced to the lowest 
reliably detectable level. However, 
NIOSH concurs (Ex. 8-47, Table N6A) 
with the limit being proposed. OSHA is 
proposing to establish an 8-hour TWA 
limit of 0.25 mg/m® and a skin notation 
in agriculture; this limit is consistent 
with OSHA's current limit for this 
substance in other sectors. 

Aldrin is a nonflammable tan to dark- 
brown solid with a mild odon it is a 
chlorinated naphthalene derivative that 
has been used extensively as an 
insecticide (Baselt 1980, p. 15; ACGIH 
1986, p. 17). Aldrin is often found in the 
soil around buildings, where it has been 
used as a termiticide (Clayton and 
Claj^on 1981, p. 3702). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

In animals, aldrin causes convulsions; 
in mice, it has caused liver tumors 
(Proctor, Hughes, and Fischman 1988, p. 
61). The lethal dose in 50 percent (LO50) 
of rats given aldrin by oral 
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administration is 07 mg/kg; acutely 
poisoned animals had tremors and 
convulsed before death (Clayton and 
Clayton 1981. p. 3703). Aldrin can be 
absorbed through the skin in lethal 
amounts: the dermal UDso for this 
substance is 150 mg/kg (Clayton and 
Clayton 1981. p. 3703). Chronic feeding 
studies in rats involving dietary aldrin 
doses of 12.5 ppm parts of diet or 0.02 
mg/kg/day showed that degenerative 
liver changes and Increases in liver 
weight had occurred in these animals 
(Clayton and Clayton 1981. p. 3703). 

Aldrin has been tested for 
carcinogenicity in mice and rats by the 
oral route of administration. In mice, the 
results of these studies were positive: 
mice developed a statistically si^ificant 
increase in Ae incidence of malignant 
liver neoplasms (NIOSH1978). Based on 
this evidence, the International Agency 
for Research on Cancer has concluded 
that there is limited evidence in animals 
that aldrin is a carcinogen (lARC 1987, 

p. 88). 

Workers exposed to aldrin at high 
concentrations exhibit the signs and 
symptoms of central nervous system 
ehects: headache, nausea, dizziness, 
vomiting, myoclonic jerking of the limbs, 
and clonic-tonic convulsions: coma 
occurs in cases of severe poisoning 
(Proctor, Hughes, and Fischman 1988. p. 
61). Five workers exposed to an aldrin 
concentration of 8.5 mg/m^ convulsed 
and showed myoclonic movements of 
the limbs (Proctor, Hughes, and 
Fischman 1988, p. 61). Workers exposed 
to an unspecified concentration of aldrin 
dust reported experiencing headaches, 
dizziness, nausea, and vomiting, but no 
clinical signs of liver damage were seen 
in these individuals (Clayton and 
Clayton 1981. p. 3707). Aldrin can be 
absorbed through the skin in toxic 
amounts, and the skin is believed to be a 
major route of exposure in occupational 
situations (Clayton and Clayton 1981. p. 
3707). 

The evidence described above 
demonstrates that aldrin produces liver 
damage as well as central nervous 
system effects and convulsions among 
exposed animals and humans: this 
substance can cause these effects by 
Inhalation of the dust, ingestion of 
airborne particulates, or absorption 
through the skin when aldrin is present 
in liquid vehicles. 

OSHA therefore preliminarily finds 
that the absence of an exposure limit in 
longshoring and agriculture places 
workers in these occupational 
environments at signiBcant risk of 
experiencing these material health 
impairments. The Agency believes that 
the establishment of an 8-hour TWA 
PEL of 0.25 mg/m®, and a skin notation. 


is necessary to substantially reduce this 
risk. In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

ALLYL CHLORIDE 

CAS: 107-05-1: Chemical Formula: CHa 

= CHCH 2 CI 
H.S. No. 1011 

In construction and maritime, OSHA’s 
current PEL for allyl chloride is 1 ppm (3 
mg/m*) as an 8-hour TWA: there is no 
PEL in agriculture. The ACGIH TLV^s 
for allyl chloride are 1 ppm as an 8-hour 
TWA and 2 ppm as a 15-minute STEL. 
NIOSH has recommended exposure 
limits of 1 ppm as a 10-hour TWA and 3 
ppm as a 15-minute ceiling limit. NIOSH 
also concurs (Ex. 8-47, Table Nl) with 
the proposed limits. OSHA is proposing 
an 8-hour TWA limit of 1 ppm and a 
STEL of 2 ppm for this substance in 
construction, maritime, and agriculture. 
These are the limits recently established 
in general industry. 

Allyl chloride is a colorless liquid 
with an unpleasant, pungent odor. This 
substance is used as a chemical 
intermediate and as a catalyst and 
modifier in the production of resins 
(HSDB1986). 

Allyl chloride is an Irritant, a liver, 
kidney, and pulmonary toxin, and. at 
high concentrations, a narcotic. This 
substance also has reproductive, 
embryotoxic. and developmental effects 
in experimental animals. The oral LD50 
in rats is 64 mg/kg, and the lowest lethal 
concentration in the same species by 
inhalation is 290 ppm for 8 hours 
(RTECS1990). In rabbits, the median 
lethal dose by percutaneous absorption 
is 2066 mg/kg. (RTECS 1990). Rats 
exposed to a 16,000-ppm concentration 
for 2 hours showed signs of eye and 
nose irritation and became drowsy, 
weak, and uncoordinated before 
developing dyspnea and dying (Proctor. 
Hughes, and Fischman 1988, p. 63). 
Guinea pigs exposed to the same 
concentration for 1 hour showed the 
same exi>osure-related effects (Proctor, 
Hughes, and Fischman 1988, p. 83). 
Acutely poisoned animals showed liver 
and kidney damage and pulmonary 
hemorrhage at autopsy (Proctor, Hughes, 
and Fischman 1988, p. 63). 

Single exposures to allyl chloride 
lasting only a few minutes at 
concentrations between 332 ppm and 
32,000 ppm caused mucous membrane 
irritation in various laboratory animals: 
exposure to an 0-ppm concentration for 
5 weeks caused kidney and liver 
damage (Adams, Spencer, and Irish 
1940/Ex. 1-584). Other animal studies 
have confirmed this substance's liver 
and kidney toxicity in many species 


(Torkelson, Wolf, Oyen, and Rowe 1959/ 
Ex. 1-691). 

In the prior rulemaking, NIOSH (Ex. 
150) commented that a recent bioassay 
(Santodonato et al. 1985) has shown that 
allyl chloride is also a tumor initiator in 
mice. This substance is a mutagen in 
bacterial test systems, both with and 
without activation (RTECS 1990). 

Several studies (RITCS1990) have 
shown that, when administered to rats 
or mice during pregnancy, allyl chloride 
is embryotoxic and has. both 
reproductive and developmental effects 
(RTECS 1990). 

Exposures of 50 to 100 ppm allyl 
chloride for five minutes in humans 
caused eye and nose irritation, and five- 
minute exposures below 25 ppm have 
been associated with pulmonary 
irritation (Shell Chemical Corp. 1974, as 
cited in Ex. 150). If the liquid is absorbed 
through the skin of humans, it causes 
pain in the area of contact that is 
described as deep-seated (Clayton and 
Clayton 1981, p. 3569). Humans exposed 
to concentrations of 1 to 113 ppm 
showed abnormal liver test results 
(Hausler and Lenich 1968/Ex. 1-1035). 
and there is a report that workers 
exposed to a 3-mg/m* (1 ppm) 
concentration showed signs of kidney 
dysfunction (Clayton and Clayton 1981, 
p. 3572). 

Chinese factory workers exposed to 
0.8 to 2100 ppm allyl chloride for periods 
ranging from 2.5 months to 5 years 
developed weakness, paresthesia, pain, 
and numbness and sensory impairment 
in the extremities (Proctor, Hu^es, and 
Fischman 1988. p. 63). Workers at 
another factory who were exposed to 
0.06 to 8 ppm for 1 to 4.5 years showed 
lesser signs and symptoms (Proctor, 
Hughes, and Fischman 1988. p. 63). 

Based on this evidence in humans and 
animals. OSHA is proposing to add a 2- 
ppm STEL to the current 8-hour TWA 
limit of 1 ppm in construction and 
maritime and is also proposing to extend 
both limits to agriculture. The Agency 
preliminarily concludes that both TWA 
and STEL limits are necessary to protect 
workers in these sectors from the 
significant risks of kidney and liver 
damage and neuropathic effects that are 
potentially associated with exposure to 
this substance. OSHA considers these 
efiects material impairments of health 
and believes that the proposed PELs are 
necessary to reduce tWs significant risk. 
In addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

CARBON TETRABROKIIDE 

CAS: 558-13-^: Chemical Formula: CBr4 

H.S. No. 1072 
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OSHA has no limit for carbon 
tetrabrbmide in construction, maritime, 
or agriculture. The 1987—1988 ACX5IH 
TLV®g for this substance are 0.1 ppm as 
an 8-hour TWA and 0.3 ppm as a 15- 
minute STEL NIOSH has no REL but 
concurs (Ex. 8-47. Table Nl) with the 0.1 
ppm 8-hour TWA limit and 0.3 ppm 15- 
minute STEL OSHA is proposing for 
construction, maritime, and agriculture. 
These are the limits recently established 
for this substance in general industry. 

At room temperature, pure carbon 
tetrabromide is a colorless, 
nonflammable solid; however, the 
commercial product is usually yellow- 
brown in color. This substance finds use 
as a chemical intermediate. 

Carbon tetrabromide is considered a 
highly toxic material (Clayton and 
Clayton 1981, p. 3479). In addition to 
liver toxicity, carbon tetrabromide 
causes irritation of the eyes and upper 
respiratory tract and kidney and lung 
damage (Clayton and Clayton 1981. p. 
3479). Even at low levels, carbon 
tetrabromide is a powerful lacrimator 
(Clayton and Clayton 1981, p, 3479). In 
contact with the eyes, the pure material 
causes irreversible comeal damage; skin 
contact causes mild irritation and 
redness (Clayton and Clayton 1981, p. 

3479) . The lowest lethal dose in rats by 
oral administration is 1000 mg/kg. and 
the intravenous LDso in mice is 56 mg/kg 
(R'FECS 1990). Rats exposed to a 0.07 to 
74 ppm concentration for 4 hours daily 
over a 4-month period developed 
metabolic changes in the liver (Clayton 
and Clayton 1981, p. 3479). Carbon 
tetrabromide’s hepatotoxic effects 
include both fatty inflitration and 
necrosis. Rats exposed to carbon 
tetrabromide by inhalation for 7 hours 
per day, 5 days per week for 6 months 
showed no effects, while repeated 
exposures to higher concentrations 
caused fatty changes and degeneration 
of the liver discernible at autopsy 
(Torkelson and Rowe 1981 a/Ex. 1-974; 
Clayton and Clayton 1981. pp. 3479- 

3480) . 

OSHA is proposing a 0.1-ppm 8-hour 
TWA limit and a 0.3-ppm 15-minate 
STEL for carbon tetrabromide in 
construction, maritime, and agriculture. 
OSHA prelinunarily concludes that 
these limits are necessary to protect 
workers in these sectors against the 
signiflcant risk of hepatotoxic. irritant, 
and kidney and lung effects associated 
with exposure to this substance. OSHA 
considers such effects material health 
impairments and believes that the 
proposed PELs will substantially reduce 
these risks. In addition, promulgation of 
these limits will make OSHA’s PELs for 


this substance consistent across all 
regulated sectors. 

CHLORDANE 

CAS: 57-74-0; Chemical Formula: 

CioHUCU 
H:S. No. 2028 

OSHA’s PEL for chlordane in general 
industry, construction, and maritime is 
0.5 mg/m^ as an 8-hour time-weighted 
average (TWA), with a skin designation; 
there is no PEL in agriculture for this 
substance. The 1987-1938 ACGIH TLV^- 
TWA for chlordane is 0.5 mg/ra* and the 
TLV*-STEL is 2 rag/m*, with a skin 
designation; NIOSH has no REL hut 
concurs (Ex. 8-47, Table N6A) with the 
limit being proposed. OSHA is 
proposing both an 8-hour TWA PEL of 
0.5 mg/m* and a skin designation for 
chlordane in agriculture. Promulgation 
of this limit will make the PEL for this 
substance consistent across all 
regulated sectors. 

Chlordane is an odorless, viscous 
liquid that ranges from colorless to 
amber in appearance (Hawley’s 1987, p. 
258; ACGIH 1988; p. 114). This substance 
is used almost exclusively as an 
insecticide against termites. It was 
formerly used as an acaricide and to 
control grubs, ants, webworms. 
armyworms. cutworms, chiggers. and 
leafhoppers (HSDB 1986; Hawley’s 1987, 
p. 258). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide ACT 
(FIFRA). 

Chlordane is a convulsant and liver 
toxin in humans and animals and a liver 
carcinogen in mice (Proctor, Hughes, 
and Fischman 1968. p. 126). The oral 
LDfto in rats is 283 mg/kg; the LCko in 
cats is 100 mg/m* for 4 hours; and the 
dermal LD&o in rabbits is 780 mg/kg 
(RTECS1990). Acutely poisoned animals 
convulse before death (Hayes 1982, p. 
229). Animals given daily oral doses of 
50 mg/kg chlordane for 2 weeks died, 
while those given 25 mg/kg for the same 
period did not (ACGIH 1986. p. 114). At 
autopsy, rats fed 0.008, 0.15. or 0.32 
percent chlordane for 407 days showed 
liver damage; other organs appeared 
unaffected (ACGEH 1986, p. 114). 

During a 2-year study in rats fed 
chlordane at 5,10. 30.150. or 300 ppm. 
the following effects were reported; the 
higher doses of 150 and 300 ppm caused 
notable growth retardation, marked liver 
and kidney damage, marked lung 
damage (300 ppm], and mild lung injury 
(150 ppm). Liver damage was slight at 30 
ppm and minimal at 10 ppm; no liver 
damage was reported in those animals 
fed at the 5-ppm level (Clayton and 
Clayton 1981, p. 3721). Chlordane has 


been tested in bioassays in mice and 
rats. In mice, oral administration caused 
hepatocellular carcinomas in mice of 
both sexes; in rats, the results were 
inconclusive. Based on this evidence, 
the International Agency for Research 
on Cancer (lARC) has concluded that 
the evidence for the carcinogenity of 
chlordane in animals is sufficient (lARC 
1974, p. 58). 

The signs and symptoms associated 
with acute oral or dermal exposure of 
humans to chlordane are loss of 
appetite, irritability, hyperexcitability, 
vomiting, tremors, and convulsions, and. 
if overexposure is severe, death 
(Clayton and Clayton 1981. p. 3718). Skin 
and mucous membrane irritation have 
been reported from contact with 
technical grade chlordane. but this effect 
may have been due to contamination of 
the chlordane with 
hexachlorocyclopentadiene (Proctor. 
Hughes, and Fishman 1988, p. 126). 
Chlordane is rapidly absorbed through 
the skin and has caused at least one 
fatality by this route (Proctor. Hughes, 
and Fishman 1988, p. 126). Workers 
exposed to chlordane and aldrin at a 5- 
mg/m* concentration for 1 to 3 years 
showed no adverse effects (ACGIH 
1986, p. 114). After accidental ingestion, 
individuals convulse and experience 
nausea and vomiting; confusion, 
excitability, incoordination, and coma 
may also occur (Hayes 1982, p. 230). A 
formulation plant worker who spilled 
chlordane on her abdomen and thighs 
died after experiencing convulsions 
(Hayes 1982. p. 230). lARC reports that 
case reports in humans suggest a 
relationship between ex]> 08 ure to 
chlordane. alone or in combination with 
other compounds, and the development 
of blood dyscrasias (LARC 1974, p. 58). 

Based on this evidence in humans and 
amimals, OSHA preliminarily concludes 
that agricultural workers exposed to 
chlordane at the levels permitted by the 
absence of a limit are at significant risk 
of experiencing convulsions and liver 
damage, and perhaps death. The Agency 
believes that establishing a PEL of 0.5 
mg/m* as an 8-hour TWA. and a skin 
designation, is necessary to protect 
workers in agriculture from these 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

CHLORINATED DIPHENYL OXIDE 
CAS: 55720-99-5; Chemical Formula: 

CftHzChOCeHiClj (Approximate] 

RS. No. 2029 

OSHA's limit for chlorinated diphenyl 
oxide in general industry, construction, 
and maritime workplaces is 0.5 mg/m* 
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as an 8-hour time-weighted average. 
There is no limit for this substance in 
agriculture. In 1987-1988, the ACGIH 
had a TLV*-TWA of 0.5 mg/m* and 
TLV®-STEL 2.0 mg/tn* for chlorinated 
diphenyl oxide; NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing to establish a permissible 
exposure limit (PEL) of 0.5 mg/m* as an 
8-hour TWA for chlorinated diphenyl 
oxide in agriculture. Promulgation of this 
limit will make the PEL for this 
substance consistent across all sectors. 

The physical form of chlorinated 
diphenyl oxide varies from a viscous, 
colorless, oily liquid to a yellowish, 
waxy semisolid, depending on the 
chlorine equivalents in the compound's 
formula. The chlorine equivalents vary 
from 1 (monochloro-) to 0 (hexachloro-) 
diphenyl oxide (ACGIH 1986. p. 116; 
Proctor, Hughes, and Fischman 1988, p, 
128). Chlorinated diphenyl oxide is used 
as a solvent; an intermediate in the 
organic synthesis of pesticides, wood 
preservatives, hydraulic fluids, 
corrosion inhibitors, thermal lubricants, 
etc.; and as a dielectric fluid in the 
electrical industry (Proctor, Hughes, and 
Fischman 1988, p. 128; NIOSH/OSHA 
Occupational Health Guideline 1981, p. 
3). 

Exposure to chlorinated diphenyl 
oxide causes chloracne (acneform 
dermatitis) and cumulative liver damage 
in animals (Proctor, Hughes, and 
Fischman 1988, p. 128). In guinea pigs, 
the lowest lethal dose by oral 
administration is 50 mg/kg (RTECS 
1989). Application of 
hexachlorodiphenyl oxide to the skin of 
rabbits caused marked irritation and 
epithelial hyperplasia (Clayton and 
Clayton 1982, p. 2550). Repeated 
application to the skin of rabbits caused 
systemic poisoning, manifested at 
autopsy by liver injury (Clayton and 
Clayton 1982, p. 2550). 

Systemic effects have not been 
reported in humans exposed to 
chlorinated diphenyl oxides. However, 
acneform dermatitis (chloracne) has 
occurred as a result of industrial 
exposures (Proctor, Hughes, and 
Fischman 1988, p. 128). Affected 
individuals develop comedones and 
cysts on the face, ears, neck, shoulders, 
arms, chest, abdomen, and scrotum 
(Proctor. Hughes, and Fischman 1988, p. 
128). 

Based on this evidence, OSHA 
preliminarily concludes that the absence 
of a limit for chlorinated diphenyl oxide 
poses a significant risk of chloracne and 
liver damage to workers in agriculture 
who an’ exposed to this substance. The 
Agency believes that the proposed PEL 
for chlorinated diphenyl oxide of 0.5 


mg/m* as an 8-hour TWA is necessary 
to substantially reduce these significant 
risks of material health impairment. In 
addition, promulgation of ^is limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
CHLOROBENZENE 
CAS: 106-90-7; Chemical Formula: 

CeHaCl 
H.S. No. 2033 

OSHA's PEL for chlorobenzene in 
general industry, construction, and 
maritime is 75 ppm as an 8-hour time- 
weighted average (TWA); there is no 
PEL in agriculture. The 1987-1988 
ACGIH TLV®-TWA for chlorobenzene 
is 75 ppm; there is no NIOSH REL for 
this substance. OSHA is proposing an 8- 
hour TWA limit of 75 ppm for 
chlorobenzene in agriculture. 
Promulgation of this limit will make the 
PEL for chlorobenzene consistent across 
all regulated sectors. 

Chlorobenzene is a colorless to pale- 
yellow liquid with an odor similar to 
that of almonds (ACGIH 1986, p. 123; 
HSDB 1986). It is used as a chemical 
intermediate in the manufacture of DDT, 
aniline, phenol, ortho- and para- 
chlorobenzene. and dyestufrs, and as a 
solvent in the manufacture of adhesives, 
paints, polishes, waxes, diisocyanates, 
pharmaceuticals, and natural rubber. It 
is also used as a fiber swelling agent 
and dye carrier in the textile industry 
and as a tar and grease remover in 
cleaning and degreasing operations 
(HSDB 1986). 

Chlorobenzene causes irritation of the 
eyes and nose and narcosis in both 
animals and humans; in laboratory 
animals, chronic exposure causes liver, 
kidney, and lung damage (ACGIH 1986, 
p. 123(89); Proctor, Hughes, and 
Fischman 1988, p.l33; Clayton and 
Clayton 1982, pp. 3605-3610). The oral 
LDso in rats is 2910 mg/kg (RTECS 1989). 
The dermal toxicity of chlorobenzene is 
reported to be low; for guinea pigs, 
dermal doses of 10 ml/1^ were nonlethal 
(ACGIH 1988, p. 123.3(89)). 

Subcutaneous injections of 7 to 8 g/kg 
resulted in the death of injected rats 
within a few hours of administration; 
necrosis of the liver and kidneys was 
observed in these animals at autopsy 
(Clayton and Clayton 1982, p. 3605). 
Exposure to an 8000-ppm concentration 
of chlorobenzene caused eye and nose 
irritation, followed by severe narcosis in 
cats after 30 minutes; death occurred 
within 2 hours of exposure (Proctor. 
Hughes, and Fischman 1988, p. 133). At a 
concentration of 1200 ppm for an 
unspeciHed time, cats showed narcotic 
effects; at a concentration of 200 to 660 
ppm, exposure caused no significant 
effects even after several hours (Clayton 


and Clayton 1982, p. 3605). At autopsy, 
histopathological changes were seen in 
the liver, kidneys, and lungs of 
laboratory animals exposed to a 1000- 
ppm concentration of chlorobenzene for 
7 hours/day, 5 days/week for 44 days 
(for a total of 32 exposures). When the 
concentration was reduced to 475 ppm, 
the changes seen at the higher 
concentrations occurred but were less 
severe (Clayton and Clayton 1982, p. 
3607). Mice exposed to a 544-ppm 
concentration of chlorobenzene for 7 
hours/day for 3week8 or 22 ppm for 7 
hours/day for 3 months suffered from 
leukopenia and depressed bone marrow 
activity (Proctor. Hughes, and Fischman 
1988, p. 133). Oral toxicity studies in rats 
that were dosed 5 days/week for 192 
days (for a total of 137 doses) showed 
the following effects: doses of 0.144 g/kg 
and 0.288 g/kg both caused slight 
changes in the liver and a signifrcant 
increase in liver and kidney weights, 
while a dose of 0.0144 g/kg caused no 
observable effects (Clayton and Clayton 
1982, pp. 3606-3807). 

In humans, eye and nose irritation 
begins on exposure to concentrations of 
200 ppm (Proctor, Hughes, and Fischman 
1988, p. 133). Contact of the skin with 
liquid chlorobenzene causes mild skin 
irritation; prolonged contact may lead to 
dermatitis (Proctor, Hughes, and 
Fischman 1988, p. 133). A study of 52 
workers exposed to chlorobenzene 
reported that many of the workers who 
had been exposed to chlorobenzene 
(concentration unspecified) for 1 to 2 
years experienced headache, dizziness, 
sleepiness, and dyspeptic disorders. 
Some of these workers showed spastic 
muscle contractions and paresthesia of 
the extremities when tested clinically, 
and others suffered from vasovegetative 
instability (Clayton and Clayton 1982. 
pp. 3610-3611). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to chlorobenzene at 
the levels permitted by the absence of a 
limit are at significant risk of 
experiencing eye and nose irritation; 
liver, lung, and kidney damage: and 
narcosis. The Agency believes that 
establishing a PEL of 75 ppm as an 8- 
hour TWA is necessary to protect 
workers in agriculture from these 
significant occupational risks. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

CHLORODIPHENYL (42% CHLORINE) 

(PCB) 

CAS: 53466-21-9; Chemical Formula: 

C11H7CI3 (Approximate) 

H.S. No. 2035 
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In general industry, construction, and 
maritime. OSHA*s permissible exposure 
limit (PEL) for chlorodiphenyl [ 42 % 
chlorine) is 1 mg/m* as an 8-hour time- 
weighted average (TWA), with a skin 
designation. There is no limit for this 
substance in agriculture. The 1987-1988 
ACGIH TLV*-TWA was 1 mg/m* and 
the TLV*-STEL was 2 mg/m*, with a 
skin designation. NIOSH considers this 
substance a potential human carcinogen 
and recommends reducing exposure to 
the lowest feasible concentration (0.001 
mg/m*). OSHA is proposing an 8-hour 
TWA limit of 1 mg/m*. with a skin 
designation, for chlorodiphenyl [ 42 % 
chlorine) in agriculture. Promulgation of 
this limit will make the PEL for this 
substance consistent across all 
regulated sectors. 

Chlorodiphenyl (42% chlorine) is a 
polychlorinated biphenyl (PCB); it is a 
clear, colorless to straw-colored liquid 
with a mild hydrocarbon odor. The 
production and sale of PCBs was 
discontinued by the EPA in 1977. but 
this substance is still found in 
transformers and capacitors that have 
remained in use (HSDB1988; Merck 
1983. p. 1091; ACGIH 1966. p. 128). 

Chlorodiphenyl (42% chlorine) is toxic 
to the liver, is an initant of the eyes and 
mucous membranes, and causes 
acneform dermatitis (chloracne). It is 
carcinogenic, embryotoxic. and 
teratogenic in laboratory animals 
(ACGIH 1988. p. 128; Proctor, Hughes, 
and Fischman 1988, p. 136; lARC 1987, p. 
324). The oral LGso for chlorodiphenyl 
(42% chlorine) in rats ranges from 4250 
to 8700 mg/kg, and the dermal LDm in 
rabbits ranges from 600 to 1300 mg/kg 
(lARC 1978. p. 69; RTECS 1990). 

Monkeys given 300 ppm of this 
substance in their diet for 90 days 
showed hair loss, chloracne, 
subcutaneous edema, liver hypertrophy, 
and hyperplasia of the gastric mucosa 
(Gosselin, Smith, and Hodge 1984, p. II- 
171). Chlorodiphenyl (42% chlorine) is 
rapidly absorbed through the skin and 
accumulates in lipid-rich tissues such as 
those of the brain. Exposure to 
chlorodiphenyl (42% chlorine) by any 
route produces skin changes that may 
lead to acneform dermatitis and sticky 
eye discharge in laboratory animals 
(Proctor, Hughes, and Fischman 1988. p. 
137; Grant 1986, p. 750). Skin contact 
results in depletion of the natural oils of 
the skin, which leads to local redness 
and skin cracking (AlHA 1965). This 
substance is toxic to the liver, causing 
fatty degeneration, cell death, 
hypertrophy, and induction of 
microsomal enzymes (Proctor. Hughes, 
and Fischman 1988, p. 138; lARC 1978, p. 
88; Gosselin. Smith, and Hodge 1984, p. 


11-171 to 11-172). Rabbits fed 30 mg/m* 
chlorodiphenyl (42% chlorine) for 14 
weeks developed enlarged livers, and 
rats fed 100 ppm for as long as 10 
months showed no clinical liver effects 
but did have enlarged hepatocytes at 
autopsy (HSDB 1988). Although cats, 
rabbits, and rats showed no ill effects 
when exposed for 7hour8/day to an 8.6- 
mg/m* concentration over a 24-day 
period, guinea pigs similarly exposed 
demonstrated poor growth (AIHA 1965). 

Workers exposed to 0.1 mg/m* 
chlorodiphenyl (42% chlorine) for 
several months developed mild-to- 
moderate skin irritation and chloracne. 
and exposure to a level of 10 mg/m* was 
reported to be intolerably irritating 
((doctor. Hughes, and Fischman 1988. p. 
137). Workers exposed to 
chlorodiphenyl (42% chlorine) at 
concentrations below 0.1 mg/m* have 
not been known to develop chloracne. 
Occupationally exposed individuals 
have shown clinical evidence of liver 
injury, and deaths caused by toxic 
hepatitis have occurred in workers 
exposed to a mixture of PCBs and 
chlorinated naphthalenes (Proctor. 
Hughes, and Fischman 1988, p. 137). The 
International Agency for Research on 
Cancer (lARC) has concluded that the 
evidence for chlorodiphenyl-induced 
carcinogenicity in humans is limited, 
although studies in humans do support 
an association between cancer and 
exposure to these substances (LARC 
1987, p. 324). A study of workers in Italy 
who had been exposed to a mixture of 
chlorodiphenyls (54% and 42% chlorine) 
reported an increase in cancer mortality 
among these workers; male workers had 
a significant excess of gastrointestinal 
tract tumors (including one liver tumor) 
and female workers had a signihcant 
excess of hematological tumors (LARC 
1987, Supplement 7, p. 323). Several 
thousand Japanese and Taiwanese 
citizens who accidentally ingested 
chlorodiphenyl (42% chlorine) over 
several months developed swelling of 
the upper eyelids, excessive eye 
discharge, follicular keratosis, 
gastrointestinal problems, various 
nervous symptoms, peripheral 
neuropathy, darkening of the skin, and 
chronic bronchitis; babies bom to 
women who became pregnant during 
this period also showed many of these 
signs (lARC 1978, pp. 80-84). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that agricultural workers exposed to 
chlorodiphenyl (42% chlorine) at the 
levels permitted by the absence of a 
limit are at significant risk of irritation, 
chloracne. liver damage, and, perhaps, 
of cancer. The Agency believes that 


establishing a PEL of 1 mg/m* as an 8- 
hour TWA, and a skin designation, will 
substantially reduce significant risk for 
workers in agriculture. OSHA 
recognizes that a lower limit may be 
needed for chlorodiphenyl (42% 
chlorine). As discussed above, however, 
the principal purpose of this rulemaking 
is to extend to all workers the protection 
given to workers in general industry. 

The need for a change to the limit for 
this substance will be considered for all 
workers in a future update of the 
Agency’s PELs. 

CHLORODIPHENYL (54% CHLORINE) 

(PCB) 

CAS: 11097-69-1; Chemical Formula: 

CiiHsCU 
H.S. No. 2036 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit (PEL) for chlorodiphenyl (54% 
chlorine) is 0.5 mg/m* as an 8-hour time- 
weighted average (TWA), with a skin 
designation. There is no limit in 
agriculture for this substance. The 1987- 
1988 ACGIH TLV®-TWA was 0.5 mg/m* 
and the TLV*-STEL was 1 mg/m*, with 
a skin designation. NIOSH considers 
this substance a potential human 
carcinogen and recommends reducing 
exposure to the lowest feasible 
concentration (0.001 mg/m*). OSHA is 
proposing to establish an 8-hour TWA 
limit of 0.5 mg/m*, with a skin 
designation, for chlorodiphenyl (54% 
chlorine) in agriculture, ^omulgation of 
this limit will make the PEL for this 
substance consistent across all 
regulated sectors. 

Chlorodiphenyl (54% chlorine) is a 
polychlorinated biphenyl (PCB); it is a 
pale yellow, viscous liquid with a mild 
hydro-carbon odor. The production and 
sale of PCBs was halted by the EPA in 
1977, but this substance is still found in 
transformers and capacitors that have 
remained in use (ACGIH 1986. p. 129; 
Merck 1983, p. 1091). 

Exposure to chlorodiphenyl (54% 
chlorine) causes irritation, chloracne, 
and liver damage. In laboratory animals, 
this substance is carcinogenic, 
embryotoxic, and teratogenic. The oral 
LDso in rats is 1010 mg/l^. and the 
intravenous LDso in the same species is 
358 mg/kg (RTECS 1990). Acutely 
poisoned rats develop diarrhea, ataxia, 
loss of pain response, and narcosis 
(Gosselin. Smith, and Hodge 1984, p. U- 
171). The minimum lethal dermal dose in 
rabbits is 1.5 g/kg (Proctor, Hughes, and 
Fischman 1988, p. 142). Repeated dermal 
application caused hyperplasia and 
hyperkeratosis in the epithelium, liver 
and kidney damage, and atrophy of the 
thymu^(Gosselin, Smith, and Hodge 
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1984, p. 11-17). Rats exposed to a 5.4-mg/ 
m* concentration of chlorodiphenyl (54% 
chlorine) for 7 hours/day for 4 months 
showed an increase in liver weight and, 
at autopsy, liver damage (Proctor, 
Hughes, and Fischman 1988, p. 142). 
Dietary administration of 
chlorodiphenyl (54% chlorine) in mice 
and rats has caused a significant excess 
of benign and malignant liver tumors in 
several bioassays. Rats also developed 
interstitial metaplasia and a low. 
statistically nonsignificant incidence of 
stomach adenocarcinomas (lARC 1987, 
Supplement 7, p, 322). The International 
Agency for Research on Cancer (LARC) 
has concluded that the evidence for the 
carcinogenicity of chlorodiphenyl (54% 
chlorine) in animals is sufficient (lARC 
1987, Supplement 7, p. 322). 
Chlorodiphenyl (54% chlorine) also has 
caused fetotoxicity, maternal death, 
abortion, and stillbirth when 
administered orally to rabbits at a dose 
of 12.5 mg/kg (Clayton and Clayton 
1981, p. 3667). A dose-related increase in 
the number of malformed offspring 
occurred in pigs and rats fed 
chlorodiphenyl (54% chlorine) at a dose 
of 1 mg/kg/day (Proctor. Hughes, and 
Fischman 1988. p. 143). Chlorodiphenyl 
(54% chlorine) is mutagenic in 
mammalian lest systems (RTECS 1990). 

Workers exposed to 0.1 mg/m’ 
chlorodiphenyl for several months 
developed mild-to-moderate irritation of 
the skin and chloracne; however, 
exposure to chlorodiphenyls at 
concentrations below 0.1 mg/m’did not 
produce chloracne (Proctor, Hughes, and 
Fischman 1988, p. 140). Exposure to a 10- 
mg/m’ concentration is reported to be 
intolerably irritating (Proctor. Hughes, 
and Fischman 1988. p. 140). Workers 
who have PCB-induced chloracne also 
often show clinical evidence of liver 
disease, and several workers have died 
of toxic hepatitis after exposure to PCBs 
and chlorinated naphthalenes (Proctor, 
Hughes, and Fischman 1988, p. 140). 
Studies in humans have shown that 
workers exposed to chlorodiphenyl (54% 
chlorine) in electrical capacitor filling 
and sealing operations have 
experienced a slight increase in the 
incidence of cancer, particularly in 
melanomas of the skin; another study 
showed an excess number of deaths due 
to cancer of the liver and biliary 
passages in chlorodiphenyl-exposed 
workers (lARC 1987, Supplement 7, p. 
323). A study of workers in Italy who 
had been exposed to a mixture of 
chlorodiphenyls (54% and 42% chlorine) 
reported a significant increase in cancer 
mortality among these workers; male 
workers had a significant excess of 
gastrointestinal tract tumors (incli|ding 


one liver tumor) and female workers had 
a significant excess of hematological 
tumors (lARC 1987, Supplement 7, p. 

323). lARC has concluded that the 
available human studies suggest an 
association between cancer and 
exposure to PCBs and notes that the 
increased risk of hepatobiliary cancer is 
consistent across different studies 
(lARC 1987, Supplement 7, p. 324). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that agricultural workers exposed to 
chlorodiphenyl (54% chlorine) at the 
levels permitted by the absence of a 
limit are at significant risk of irritation, 
chloracne, liver damage, and, perhaps, 
of cancer. The Agency believes that 
establishing a PEL of 0.5 mg/m’ as an 8- 
hour TWA. and a skin designation, will 
substantially reduce significant risk for 
workers in agriculture, OSHA 
recognizes that a lower limit may be 
needed for chlorodiphenyl (54% 
chlorine). As discussed above, however, 
the principal purpose of this rulemaking 
is to extend to all workers the protection 
given to workers in general industry. 

The need for a change to the limit for 
this substance will be considered for all 
workers in a future update of the 
Agency’s PELs. 
o-CHLOROSTYRENE 
CAS: 2039-87-4; Chemical Formula: 

CsHtCI 
H.S. No. 1089 

In construction, maritime, and 
agriculture, OSHA has no limit for o- 
chlorostyrene. The ACGIH TLV*s are an 
8-hour TWA of 50 ppm and a STEL of 75 
ppm; NIOSH has no REL for this 
substance but concurs (Ex. 8-47, Table 
Nl) that the proposed limits are 
appropriate. OSHA is proposing a 50- 
ppm TWA PEL and a 75-ppm STEL for 
o-chlorostyrene in construction, 
maritime, and agriculture. In addition, 
promulgation of these limits will make 
OSHA’s PELS for this substance 
consistent across all regulated sectors. 

o-Chlorostyrene is a colorless liquid at 
room temperature. This substance is 
used as a chemical intermediate and in 
the manufacture of polymers (Sittig 1985, 
p. 241). 

o-Chlorostyrene is an Irritant of the 
eyes and skin on acute exposure, and 
chronic exposure causes kidney as well 
as liver damage (New Jersey Fact Sheet 
1986, pp. 1, 2). In an unpublished report, 
the Dow Chemical Company (1973a, as 
cited in ACGIH 1986/Ex.l-3. p. 136) 
describes the results of an o- 
chlorostyrene inhalation study in rats, 
rabbits, guinea pigs, and dogs. Dow 
exposed the animals to an average o- 
chlorostyrene concentration of 101 ppm 
for 7 hours daily. 5 days per week, for a 


total of 130 exposures In 180 days. No 
adverse effects were observed in any 
species in terms of appearance, growth, 
behavior, mortality, hematology, BUN. 
alkaline phosphatase, SGPT, BSP, organ 
weights, or gross pathology (Dow 
Chemical Company 1973a, as cited in 
ACGIH 1986/Ex. 1-3, p. 136). 

Microscopic examination of animal 
tissue revealed a somewhat higher 
incidence of pathological qhanges in the 
liver and kidneys (Dow Chemical 
Company 1973a, as cited in ACGIH 
1986, Ex.^1-3. p. 136). 

A paper by Coulter, Kehde, and 
Hiscock (1971) reports that o- 
chlorostytene has toxicological 
properties that are similar to those of 
styrene; since human volunteers 
exposed for 1 to 7 hours to the vapor of 
styrene at concentrations of 100 ppm 
have shown narcotic effects (Stewart. 
Dodd. Baretta, and Schaffer 1968. Ex. 1- 
380), exposure to o-chlorostyrene should 
be maintained at concentrations below 
this level at all times. 

Based on this evidence, OSHA is 
proposing PELs for o-chlorostyrene in 
construction, maritime, and agriculture 
of 50 ppm as an 8-hour TWA and 75 
ppm as a 15-minute STEL. The Agency 
preliminarily concludes that both of 
these limits will protect workers in these 
sectors from the significant risks of liver 
and kidney damage and narcosis to 
which they could potentially be exposed 
in the absence of an OSHA limit. OSHA 
believes that these health effects 
constitute material health Impairments 
and that the proposed TWA and STEL 
limits are necessary to substantially 
reduce these significant occupational 
risks. In addition, promulgation of these 
limits will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

CYCLOHEXANONE 

CAS: 108-94-1; Chemical Formula: 

CJi,oO 
H.S. No. 1108 

OSHA’s limit for cyclohexanone in 
construction and maritime is 50 ppm as 
an 8-hour TWA. The ACGIH 1987-1988 
TLV* for this substance is 25 ppm as an 
8-hour TWA. with a skin notation. 
NIOSH has a REL of 25 ppm as a 10- 
hour TWA for cyclohexanone and also 
concurs (Ex. 8-47. Table Nl) with the 
limit OSHA is proposing in construction, 
maritime, and agriculture, which is an 8- 
hour TWA PEL of 25 ppm, with a skin 
notation. Tliis is the limit recently 
established for this substance In general 
industry. 

Cyclohexanone is a white to pale 
yellow, oily liquid with an odor similar 
to that of acetone and peppermint. This 
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substance is used as a solvent in metal 
degreasing operations and in the 
production of acetates, resins, rubber, 
waxes, shellacs, nitrocellulose, and 
pesticides (ACGIH 1986. p. 159; HSDB 
1966). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

In addition (o liver damage, exposure 
to cyclohexanbne causes eye. nose, and 
upper respiratjDry tract irritation and. at 
hi^ concentrations, narcosis in 
experimental animals. The oral LDso in 
rats is 1535 mg/kg. and the LCso in the 
same species is 6000 ppm for 4 hours 
(RTECS1990). The lowest reported 
dermal LDso in rabbits is 946 mg/kg 
(RTECS 1990). Cyclohexanone has been 
studied in several experimental animal 
species. A concentration of 2000 ppm 
inhaled for four hours was lethal to one 
of six rats: at 4000 ppm. all of the 
exposed animals died (Smyth. 

Carpenter. Weil et al. 1989/Ex. 1-442). 
Rabbits showed marked irritation and 
some corneal injury when undiluted 
cyclohexanone was instilled into the eye 
(Carpenter and Smyth 1946/Ex. 1-659); 
applied to the skin of rabbits, this 
substance caused mild irritation (RTECS 
1990). Guinea pigs exposed to the vapor 
at a concentration of 4000 ppm for 6 
hours showed narcotic symptoms, 
lacrimation, salivation, depression of 
body temperature and heart rate, and 
corneal opacity (Specht, Miller, Valaer. 
and Sayers 1940/Ex. 1-1179). At 
autopsy, rabbits exhibited degenerative 
changes of the liver and kidneys after 50 
daily 6-hour inhalation exposures to 190 
ppm (Treon. Crutchfield, and Kitzmlller 
1943b/Ex. 1-394). Exposures to a 309- 
ppm concentration of cyclohexanone on 
the same regimen caused conjunctival 
congestion, while exposures to a 3000- 
ppm concentration of cyclohexanone 
were lethal to some of the exposed 
rabbits (Treon, Crutchfield, and 
Kitzmiller 1943b/Ex. 1-394). When the 
cyclohexanone concentration was 
increased to approximately 3082 ppm, 
the rabbits lost coordination, developed 
difficult breathing, and showed signs of 
narcosis (Treon, Crutchfield, and 
Kitzmiller 1943b/Ex. 1-394). 

In humans. Nelson and co-workers 
(1943/Ex. 1-66) reported that irritation 
caused by exposure to cyclohexanone 
was intolerable at 50 ppm; however, 25 
ppm was not objectionable to most 
subjects in 3- to 5-mlnute exposures 
(Nelson, Enge, Ross et al. 1943/Ex. 1-66). 
Marked eye and upper respiratory tract 
irritation occurred at a concentration of 
75 ppm (Clayton and Clayton 1981, p. 
4782). 


OSHA is proposing to add a skin 
notation for cyclohexanone based on 
this substance's ability to cause 
systemic toxicity via absorption through 
the skin. In the prior Air Contaminants 
rulemaking, one commenter (Ex. 3-678) 
stated that, in his opinion, there was no 
evidence for cyclohexanone's dermal 
toxicity, and thus that no skin notation 
was necessary. In response to this 
commenter. OSHA pointed to the 
dermal LDm in rabbits of 948 mg/kg 
(RTECS 1990) and to the Agency's policy 
of establishing skin notations for 
substances having dermal LDooS in 
rabbits of 1000 mg/kg or less. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL for 
cyclohexanone of 25 ppm, and a skin 
notation, in construction, maritime, and 
agriculture. The Agency has 
preliminarily determined that this limit 
and notation will protect workers in 
construction, maritime, and agricultiu^ 
from the significant risks of liver and 
kidney damage, skin and respiratory 
tract irritation, and percutaneous 
absorption associated with exposure to 
this substance. OSHA considers these 
effects material health impairments and 
believes that the proposed PEL is 
necessary to substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

1.1-DICHLOROETHANE 
CAS: 75-34-3; Chemical Formula; 

CHsCHCl, 

H.S. No. 1126 

OSHA's PEL for dichloroethane in 
general industry, construction, and 
maritime is 100 ppm as an 8-hour TWA. 
There is no PEL in agriculture. The 
ACGIH TLV*8 for this substance are 200 
ppm as an 8-hour TWA and 250 ppm as 
a 15-minute STEL, respectively. NIOSH 
has no REL but concurs (Ex. 8-47, Table 
Nl) with the limit being proposed. In 
agriculture. OSHA is proposing an 8- 
hour TWA PEL of 100 ppm for 1,1- 
dichloroethane. Promulgation of this 
limit will make OSHA's REL for 
dichloroethane consistent across all 
regulated sectors. 

1,1-Dichloroethane. also called 
ethylidene chloride, is a colorless, 
mobile, combustible liquid with an odor 
like that of chloroform (ACGIH 1986, p. 
184; Hawley's 1987, p. 494). This 
substance is used as a chemical 
intermediate and also finds limited use 
as a solvent. It is also used as a 
fumigant and insecticide (HSDB 1990). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 


the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Dichloroethane is a narcotic and liver 
and kidney toxin; exposure to high 
concentrations may also cause lung 
damage. Reproductive effects and 
tumors have been reported in a few 
animal studies involving dichloroethane 
(RTECS 1990). The oral LDm in rats is 
725 mg/kg (RTECS 1990). Rats died after 
exposure to dichloroethane 
concentrations of 32,000 ppm for 2.5 
hours, but reducing the exposure 
interval to 30 minutes resulted in the 
survival of all exposed animals (AlHA 
1971). Rats, guinea pigs, rabbits, and 
dogs exposed to 1000 ppm for 7 hours/ 
day for 5 days/week for 6 months 
showed no gross or microscopic 
alterations at autopsy; however, a single 
exposure to concentrations of 8,000 ppm 
and above for 7 hours caused liver and 
kidney changes discernible at autopsy 
(AIHA 1971). Rats inhaling 6000 ppm for 
7 hours/day on gestation days 6-15 had 
litters with an increased incidence of 
retarded fetal development, including 
delayed stemabral ossification (Schwetz 
et al. 1974). An NCI gavage bioassay 
(NCI 1978) in rats and mice failed to 
show conclusive evidence of 
carcinogenicity in these species, 
although marginal increases in 
mammary adenocarcinomas and 
hemangiosarcomas were seen in female 
rats and female mice developed a 
statistically significant increase in the 
incidence of endometrial stromal polyps. 

In humans, exposure to very high 
concentrations of this substance causes 
deep narcosis, as evidenced by 
dichloroethane's former use as a human 
anesthetic (Proctor. Hughes, and 
Fischman 1988, p. 188). However, no 
other information on effects in humans 
is available. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of 100 
ppm in agriculture. The Agency believes 
that this PEL is necessary to protect 
workers in this sector from experiencing 
the narcotic and hepatotoxic efiects 
potentially associated with exposure to 
this substance. OSHA considers these 
effects material impairments of health 
and believes that the PEL will 
substantially reduce the significant risk 
that agricultural workers will experience 
these efiects. In addition, promulgation 
of this limit will make OSHA's PEL for 
this substance consistent across all 
regulated sectors. 

DIMETHYL ACETAMIDE 
CAS: 127-19-5; Chemical Formula: 

CH3C0N(CH,), 

H.S. No. 2065 
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In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for dimethyl acetamide is 10 ppm 
as an 8-hour TWA, with a skin notation, 
which indicates that percutaneous 
absorption is a significant route of 
exposure for this substance. There is no 
OSHA limit for dimethyl acetamide in 
agriculture, and NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. The ACGIH has an 
8-hour TLV*-TWA of 10 ppm, with a 
skin notation, for dimethyl acetamide. 
OSHA is proposing to establish a 
permissible exposure limit of 10 ppm as 
an 8-hour TWA, and a skin notation, for 
this substance in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all regulated sectors. 

Dimethyl acetamide is a colorless 
liquid with a faint ammonia-like odor 
(Genium MSDS 1989, No. 458). Dimethyl 
acetamide finds use as a solvent for 
plastics, resins, and gums; as a catalyst 
as a paint remover, and as a high-purity 
solvent for crystallization and 
purification (Hawley’s 1987, p. 409). This 
substance has also been used in human 
medicine as a neoplastic agent (liSDB 
1985). 

Dimethyl acetamide causes skin 
Irritation and liver damage in animals 
and humans; this substance has also 
been shown to be a teratogen in 
animals. The oral LDm in rats is 5000 
mg/kg; for mice, it is 4820 mg/kg 
(RTECS1987). The dermal LD«, in 
rabbits is 2240 mg/kg (RTECS 1987). 
Rabbits experienced mild skin irritation 
after contact of the liquid with the skin 
for 24 hours. Dermal application of 9600 
mg/kg dimethyl acetamide caused 
behavioral symptoms and pulmonary 
and liver effects in mice, indicating that 
this substance can be absorbed through 
the skin in toxic amounts (RTECS 1987). 
Dimethyl acetamide caused comeal 
necrosis when applied to the rabbit eye 
in undiluted form (Smyth 1962). Rats 
showed nasal irritation, an increase in 
blood cholesterol, and liver hypertrophy 
after being exposed to a 288-ppm 
concentration for 6 hours/day for 2 
weeks; there was also evidence of 
testicular atrophy 2 weeks after 
exposure ceased (Kelley et al. 1984). 
Dogs exposed to repeated dermal 
applications of 4 mg/kg for 6 weeks 
exhibited severe fatty inRltration of the 
liver at autopsy (Kelley et al. 1984). Rats 
repeatedly exposed to a concentration 
of 195 ppm for 6 months showed focal 
necrosis of the liver at post mortem; 
when the concentration was reduced to 
40 ppm for 6 months, no adverse effects 
were seen (Horn 1961). A reproductive 
study in male rats involving inhalation 


exposure to 40.120, or 400 ppm dimethyl 
acetamide for 8 hours/day. 5 days/week 
for 43 exposures failed to find 
reproductive effects in any of the 
animals tested; however, significant 
increases in liver weight and in liver/ 
body weight ratios were seen in animals 
in the 120- and 400-ppm groups (Wang, 
Kier, and Pounds 19^). Teratogenic 
effects (such as encephalocele and 
diffuse subcutaneous edema) were 
observed among fetuses of rats that had 
been dermally exposed on gestation 
days 10 and 11 to a total dimethyl 
acetamide dose of 2400 mg/kg (Stula 
and Krauss 1977). Developmental 
abnormalities also occurred in the 
fetuses of rabbits given oral dimethyl 
acetamide doses of 1839 mg/kg during 
days 8 to 18 of gestation (RTECS 1987). 

The signs and symptoms of oral 
ex];>osure to this substance in humans 
include depression, lethargy, 
hallucinations, and jaundice (Proctor. 
Hughes, and Fischman 1988, p. 206). 
Patients given oral doses of 400 mg/kg 
daily showed depression, lethargy, 
confusion, and disorientation after 3 
days (Weiss et al. 1962). Skin absorption 
is believed to have contributed 
substantially to the development of the 
Jaundice seen in workers repeatedly 
exposed to a 20 to 25 ppm concentration 
of dimethyl acetamide (Johnson 1961, in 
ACGIH 1986, p. 205). According to the 
ACGIH, *‘the dermal factor is considered 
in practice to be so significant that no 
air concentration, however low, will 
provide protection if skin contact with 
dimethyl acetamide is permitted*^ 
(ACGIH 1986, p. 205). 

Based on the evidence presented 
above. OSHA preliminarily concludes 
that, in the absence of a permissible 
exposure limit, workers in agriculture 
are at significant risk of experiencing 
the eye and skin irritation and liver 
damage associated with exposure to 
dimethyl acetamide. The Agency 
believes that the proposed 8-hour TWA 
PEL of 10 ppm, with a skin notation, is 
necessary to substantially reduce these 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
DIOXANE 

CAS: 123-91-1; Chemical Formula; 

0(CH,CH,),0 
H.S. No. 1145 

In construction and maritime, OSHA’s 
PEL for dioxane is 100 ppm as an 8-hour 
TWA, with a skin notation. There is no 
PEL in agriculture. The ACGIH has an 8- 
hour TLV®-TWA of 25 ppm for this 
substance, with a skin notation. NIOSH 
has a recommended exposure limit of 1 
ppm as a 30-minute ceiling for dioxane 


but concurs (Ex. 8-47, Table N6A) that 
the PEL being proposed by OSHA is 
appropriate. OSHA is proposing a 25- 
ppm 8-hour TWA PEL for dioxane, with 
a skin notation, in construction, 
maritime, and agriculture. This is the 
limit recently established for this 
substance in general industry. 

Dioxane is a colorless liquid with an 
ethereal odor. It is an ingredient in 
fumigants, adhesives, cosmetics, 
deodorants, polishes, and emulsions. It 
is also used as a wetting and dispersing 
agent in textile processing, dye-baths, 
and stain and printing compositions 
(HSDB1985). Dioxane also finds use as 
a solvent and a stabilizer in chlorinated 
solvents (HSDB 1985; Proctor. Hughes, 
and Fischman 1988, p. 219). When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Dioxane is an irritant of the eyes, 
skin, and mucous membranes as well as 
a liver and kidney toxin and carcinogen 
in experimental animals. The oral LD»o 
in rats is 4200 mg/kg, and the LCm in the 
same species is 46 g/m* (approximately 
13,000 ppm) for 2 hours (RTECS 1990). In 
rabbits, the median lethal dose by 
percutaneous absorption is 7600 mg/kg 
(RTECS 1990). Before death, acutely 
poisoned animals showed weakness, 
depression, incoordination, and coma 
(Clayton and Clayton 1982, p. 3947). 
Autopsy revealed histologic changes to 
the liver and kidneys of experimental 
animals (Clayton and Cla 3 rion 1982, p, 
3948). Applied to the eyes of rabbits, 
dioxane caused mild, transient injury of 
the cornea, graded 4 on an ascending 
severity scale of 1 to 10 (Grant 1974. p. 
417). The liquid causes irritation on 
repeated contact with the skin of 
rabbits; the degree of irritation is 
described as mild (Clayton and Clayton 
1982, p. 3948; RTECS 1990). A 2-year 
drinking water study conducted by the 
Dow Chemical Company (1972b, as cited 
in ACGIH 1988/Ex. 1-3. p. 217). in which 
male and female rats were given water 
containing 1.0, 0.1, or 0.01 percent 
dioxane, showed that animals given the 
highest dose developed liver and nasal 
tumors, in addition to pathological 
changes In the liver and kidney. Rats in 
the 0.1-percent group showed renal 
tubular sloughing and hepatocellular 
degeneration but no significant increase 
in neoplasms. Because this study 
demonstrated hepato- and nephrotoxic 
effects at doses 10 times lower than the 
dose causing cancer in animals, the 
proposed permissible exposiure limit 
reflects a level that will prevent 
dioxane’s liver and kidney effects; this 
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level will also reduce carcinogenic 
effects. A study by Torkelson et al. 
(1974/Ex. 1-111) in four species of 
animals exposed to multiple daily 
airborne exposures of dioxane at 50 ppm 
showed no gross or histopathologic 
organ changes: this study demonstrates 
that the proposed 25-ppm level should 
protect against the risk of liver and 
kidney effects. 

There is evidence in humans that 
dioxane is an irritant and a toxin to the 
liver and kidney. Human volunteers 
reported experiencing mild eye. nose, 
and upper respiratory tract irritation at 
dioxane vapor concentrations of 300 
ppm for 15 minutes; when the 
concentration was increased to 1600 
ppm for 10 minutes, the volunteers 
reported burning and tearing of the eyes 
(Proctor. Hughes, and Fischman 1988. 
p. 219). A 1 -minute exposure to a 5500- 
ppm concentration induced vertigo 
(Proctor, Hughes, and Fischman 1988, p. 

219) . Five fatalities occurred when 
humans were severely overexposed 
(concentration not specified) for a 5- 
week period; before death, these 
individuals experienced stomach pain, 
vomiting, loss of appetite, scanty urine, 
anuria, and coma (Proctor, Hughes, and 
Fischman 1988, p. 220 ). Autopsy 
revealed liver and kidney damage and 
edema of the lungs and liver (Proctor, 
Hughes, and Fischman 1988, p. 220 ). 
Similar signs and symptoms were seen 
in another case that resulted in death: 
the individual involved is estimated to 
have been exposed for 1 week to 
concentrations ranging from 208 to 605 
ppm (and perhaps higher) and to have 
had concurrent dermal exposure 
(Proctor. Hughes, and Fischman 1988, p. 

220 ) . A mortality study of workers 
exposed to dioxane at concentrations 
described as low was inconclusive in 
terms of dioxane*s carcinogenicity in 
humans (lARC 1982, p. 121 ). 

In the prior rulemaking, several 
commenters noted dioxane's 
carcinogenic potential in animals and 
urged OSHA to designate dioxane as a 
carcinogen (Exs. 8-47, Tr. 3-96, 3-07; Tr. 
9-217, 9-218). OSHA is aware that the 
International Agency for Research on 
Cancer (LARC) has classified dioxane as 
a Group 2 B (possible human) carcinogen 
based on its finding that the evidence of 
this substance's carcinogenicity in 
animals is sufficient to warrant this 
designation. As discussed earlier in this 
preamble, OSHA's use of a particular 
target organ classification for a 
substance is not meant to suggest that 
the chemical in question is without other 
adverse health effects. In the case of 
dioxane, for example, OSHA is aware 
that exposure causes sensory irritation. 


liver damage, kidney damage, and the 
following cancers in experimental 
animals: liver adenomas and 
carcinomas in rats, hepatomas in guinea 
pigs, nasal cavity carcinomas in rats, 
and gall bladder carcinomas in guinea 
pigs (lARC 1982, p. 121 ). The 
classification of dioxane in the liver 
toxin section of this preamble is 
intended only to reflect the fact that the 
level of the proposed PEL, i.e., 25 ppm. is 
believed to be a level that will protect 
against dioxane's hepatotoxic effects. 

Thus. OSHA preliminarily concludes 
that dioxane poses a significant risk of 
liver and kidney damage, and perhaps of 
cancer, to exposed workers. The Agency 
believes that an 8-hour TWA limit of 25 
ppm for dioxane. with a skin notation, is 
necessary to protect workers in 
construction, maritime, and agriculture 
against these significant risks of 
material health impairment and that this 
limit will substantially reduce this 
significant risk. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
ETHYLENE DICHLORIDE 
CAS: 107-06-2; Chemical Formula: 

ClCHaCHaCl 
H.S. No. 1168 

The OSHA PEL for ethylene 
dichloride (EDC) in construction and 
maritime is 50 ppm as an 8 -hour TWA. 

In 1980, the ACGIH reduced its TLV* for 
ethylene dichloride to 10 ppm as an 8 - 
hour TWA. NIOSH has a recommended 
exposure limit (REL) of 1 ppm TWA and 
2 ppm as a 15-minute ceiling limit and 
has designated EDC a potential human 
carcinogen. NIOSH also concurs (Ex. 8 - 
47, Table N 6 A) with the limit being 
proposed. OSIiA is propos ing a n 8 -hour 
TWA limit of 1 ppm and a STEL of 2 
ppm for ethylene dichloride in 
construction, maritime, and agriculture. 
These are the limits recently established 
for these substances In general industry. 

Ethylene dichloride is a colorless 
liquid with a chloroform-like odor. EDC 
is registered in the United States for 
agricultural use as a post-harv'est grain 
fumigant and a fumigant for use in 
orchards, agricultural premises, and 
mushroom houses (HSDB1985). This 
substance also is used as a cleaner of 
leather and rubber goods and as a 
solvent, particularly in the metal 
cleaning industries (HSDB 1985). Its 
major uses are in the production of vinyl 
chloride and as an antiknock additive in 
gasolines (EPA 1987). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 


Ethylene dichloride causes narcosis in 
animals on acute exposure (EPA 1987) 
and has also been shown to cause 
mutations in bacterial test systems with 
microsomal activitation (EPA 1987; 
RTECS1990). In contact with the skin of 
rabbits, liquid EDC causes mild 
irritation; in contact with the eye. this 
substance causes severe irritation 
(RTECS 1990). The oral LD 50 in rats is 
670 mg/kg. and the LCm in the same 
species is 1000 ppm for 7 hours (RTECS 
1990). The dermal LD^o in rabbits is 2800 
mg/kg (RTECS 1990). Animals acutely 
poisoned by inhalation showed 
weakness, incoordination, restlessness, 
irregular breathing, and coma before 
death (EPA 1987). Dogs, monkeys, 
rabbits, rats, mice, and guinea pigs were 
exposed to varying concentrations of 
EDC for 7 hours/day, 5 days/week for 8 
months; maximal no-effect levels were 
400 ppm (dogs). 200 ppm (monkeys and 
rabbits), and 100 ppm (rats. mice, and 
guinea pigs) (Hayes 1982, p. 151). Other 
studies (Spencer et al. 1951; Hoffmann et 
al. 1971) have shown similar results. 

Several studies indicate that the 
current OSHA PEL is insufficient to 
protect workers in construction, 
maritime, and agriculture against the 
toxic effects of exposure to EDC. A 
paper by Kozik (1957/Ex. 1-182) 
reported that workers generally exposed 
to ethylene dichloride at levels of 10 to 
15 ppm but occasionally exposed to 
levels of 40 ppm experienced increased 
morbidity, diseases of the liver and bile 
ducts, and nervous system effects. Kozik 
investigated the effect of EDC on the 
speed of visual-motor reaction and on 
the number of errors made. There was 
no difference in reaction speed between 
the 17 gluers (exposed) and 10 
machinists (control) before and after 
work. However, more errors were 
committed by the gluers (15 out of 17) 
than by controls (4 out of 10 ). These 
errors reflected disturbances of 
equilibrium and mobility of the nerve 
processes during a complicated reaction. 
Kozik also noted that, although the 
reaction errors had ceased by the 
beginning of the next working day in the 
machinists, they persisted in tne gluers. 
The author also compared the muscular 
strength and endurance of the upper 
extremities in workers in the two groups. 
Both were decreased in the gluers, and 
both strength and endurance decreased 
with job longevity in these workers. The 
author attributed these distinct shifts in 
the functional state of the motor 
apparatus of the upper extremities to 
exposure to EDC. Eighty-three gluers 
were examined for diseases of the motor 
apparatus of the upper extremities. 
Neuromyalgia, myofasciculitis. 
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tendovaginitis, or angioneurosis was 
found in 67.7 percent of the subjects. 
Diseases of the liver and bile ducts were 
found in 19. The author concluded that 
"prolonged exposure to EDC vapors in 
concentrations close to the maximum 
permissible concentration or only 
slightly exceeding it causes pronounced 
alterations on the part of the liver and 
nervous system, which are typical of 
EDC poisoning." In addition. Brzozowski 
and associates (1954/Ex. 1-63) reported 
abnormal changes in the blood of 50 
percent of workers (8 of 16) exposed to 
EDC levels of 10 ppm and above 
(Brzozowski. Czajka, Dutkiewicz et al. 
1954/Ex. 1-63). 

In the prior rulemaking, many 
commenters were of the opinion that a 
permissible exposure limit of 10 ppm. 
rather than the proposed 1-ppm Limit, 
would provide adequate protection 
against EDC's hepatotoxic, central 
nervous system, and hematopoietic 
effects (Exs. 3-624, 3-677, 3-678, 3-741, 
3-874. and 3-1174). In response to these 
commenters, OSHA noted (54 FR 2484- 
2485) that many studies report serious 
EDC-related effects among workers 
exposed to airborne concentrations in 
the 10- to 15-ppm range. For example, 
the aircraft workers in the Kozik (1957/ 
Ex. 1-182) study (average 8-hour TWA 
exposures of 10 to 15 ppm) experienced 
increased morbidity and lost more 
workdays than did non-EDC-exposed 
workers at the same factory. These 
workers experienced high rates of 
gastrointestinal disease and liver and 
gallbladder diseases; these symptoms 
and diseases are typical EDC exposure 
effects. Another study (Cetnarowicz 
1959) examined refinery workers 
exposed to EDC at levels ranging from 
10 to 200 ppm and found that these 
workers experienced many of the same 
symptoms as those experienced by the 
aircraft workers. Clinical analyses 
confirmed that the liver and 
gastrointestinal tract were the principal 
target organs affected by EDC exposure. 
Rosenbaum (1947) also reported that 
EDC exposures below 25 ppm (not 
further specified) caused functional 
nervous system disorders, including 
headache, insonmia, and fatigue, and 
also slowed the heartbeat rate in 
affected workers. In the general industry 
rulemaking, OSHA concluded that the 
evidence presented in these studies was 
consistent, biologically plausible, and 
convincing and noted that the symptoms 
and signs of EDC's effects had been 
conHrmed both clinically (palpitation of 
enlarged livers. X-ray evidence of 
pyloric spasms) and by laboratory 
analysis (elevated urobilinogen levels. 


positive Takata-Ara liver function tests, 
negative glucose tolerance tests). 

In the earlier Air Contaminants 
rulemaking, there was considerable 
discussion of EDC*8 carcinogenicity, 
with some commenters (Exs. 3-677, 3- 
741. and 3-874) arguing that inhalation 
exposures to ^C in animals had not 
produced a statistically significant 
increase in tumors in exposed rats or 
mice. In response to these commenters, 
OSHA noted that NIOSH, EPA, and the 
International Agency for Research on 
Cancer (lARC) have all concluded that 
EDC is carcinogenic in animals. LARC 
summarized its findings as follows: 

1.2-Dichloroethane [EDC] was tested in one 
experiment in mice and in one in rat by oral 
administration. In mice, it produced benign 
and malignant tumors of the lung and 
malignant lymphomas in animals of both 
sexes, hepatocellular cdrcinomas in males 
and mammary and uterine adenocarcinomas 
in females. In rats, it produced carcinomas of 
the forestomacb in male animals, benign and 
malignant mammeuy tumors in females, and 
hemangiosarcomas in animals of both sexes 
(lARC 1979, Vol. 20. p. 442). 

These effects are severe, and evidence 
demonstrates that they occur at 
concentrations of about 10 ppm. A no¬ 
effect level has not been established for 
EDC. Accordingly, a substantial safety 
factor is appropriate and the 1 ppm level 
is necessary based on hepatotoxic 
effects alone; this limit provides, at 
most, a safety factor of 10. There is also 
evidence of ]^C*s carcinogenicity: 
however. OSHA is not regulating this 
substance on the basis of its 
carcinogenicity at this time. 
Nevertheless, carcinogenicity is an 
additional reason for promulgating a 
limit that is a factor of 10 below the 
lowest observed hepatotoxic effect 
level. 

Based on this evidence, the Agency 
preliminarily concludes that an 8-hour 
TWA limit of 1 ppm and a 15-minute 
STEL of 2 ppm are necessary to protect 
workers in construction, maritime, and 
agriculUire against the significant risks 
of liver damage, gastrointestinal 
toxicity, and cancer that are potentially 
associated with exposure to ethylene 
dichloride. OSHA believes that the 
proposed limits are necessary to 
substantially reduce these significant 
occupational risks. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
HAFNIUM 

CAS: 7440-58-6; Chemical Formula: Hf 
H.S. No. 2087 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit for hafnium is 0.5 mg/m* as an 8- 


hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.5 mg/m* for this substance. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the PEL being 
proposed. OSHA is proposing an 8-hour 
TWA PEL in agriculture of 0.5 mg/m* for 
hafnium. Promulgation of this limit will 
make the PEL for hafnium consistent 
across all OSHA-regulated sectors. 

Hafnium is a gray, ductile metal with 
a brilliant silver-like luster. It is used for 
control rods in water-cooled nuclear 
reactors and in light bulb filaments, 
electrodes, special glasses, and vacuum 
tubes (ACGIH 1966. p. 293; Hawley’s 
1987. p. 583). 

Hafnium and its compounds are 
irritants of the eye and skin in humans 
and animals. Studies also indicate that 
hafnium and its compounds cause liver 
damage in animals (Haley 1962). The 
LDso (route unreported) for hafnium in 
mice is 78 mg/kg (RTECS 1990). Rabbits 
showed transient eye irritation when 1 
mg of hafnium chloride was placed into 
their eyes. In contact with unabraded 
skin, hafnium chloride caused transient 
edema and erythema in rabbits; 
application of this substance to abraded 
skin caused ulceration (Haley 1962). 

Rats fed hafnium in the diet at a 1 
percent level showed slight changes in 
the liver at autopsy (Chemical Safety 
Data Sheet 1966, in Proctor, Hughes, and 
Fischman 1988, p. 267). There are no 
data on the toxicity of hafnium in 
humans. 

Based on this evidence in animals. 
OSHA preliminarily concludes that 
hafnium and its compounds potentially 
cause eye and skin irritation and liver 
damage. OSHA believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these effects. The Agency 
believes that establishing an 8-hour 
TWA limit of 0.5 mg/m* will 
substantially reduce these risks of 
material health impairment In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

HEXACHLORONAPHTHALENE 
CAS: 1335-87-1; Chemical Formula: 

C10H2CU 
RS. No. 2089 

In general industry, construction, and 
maritime, OSHA currently has an 8-hour 
TWA limit for hexachloronaphthalene 
of 0.2 mg/m*, with a skin notation, 
which Indicates that percutaneous 
absorption is a significant route of 
exposure for this substance. OSHA has 
no PEL for hexachloronaphthalene in 
agriculture. The ACGIH's current TLV*- 
TWA for this substance is 0.2 mg/m*. 






Federal Register / Vol. 57 , No. 114 / Friday. June 12. 1992 / Proposed Rules 


26163 


with a skin notation. NIOSH has no REL 
but concurs (Ex. 8-47, Table N3A) with 
the PEL being proposed. OSHA is 
proposing a TWA PEL of 0.2 mg/m®, 
with a skin notation, for 
hexachloronaphthalene in agriculture. 
Promulgation of this limit will make the 
PEL for hexachloronaphthalene 
consistent across all OSHA-regulated 
sectors. 

Hexachloronaphthalene is a light 
yellow or white waxy solid with an 
aromatic odor. In commercial use, the 
chloronaphthalenes occur as mixtures of 
naphthalenes having varying degrees of 
chlorination. Hexachloronaphthalene is 
used in flameproofing and 
waterproofing; to insulate electrical 
equipment; and as a lubricant additive 
(ACGIH 1986, p. 302; Hazardous 
Substance Fact Sheet 1985, p. 1). 

Hexachloronaphthalene causes liver 
damage and a severe form of dermatitis 
called chloracne (Proctor, Hughes, and 
Fischman 1968, p. 270). In rats, repeated 
exposure to an average concentration of 
8.9 mg/m^ of a penta- and 
hexachloronaphthalene mixture resulted 
in poor growth, jaundice, and death. 
There was marked fatty degeneration 
and centrilobular necrosis of the liver at 
autopsy. Minor liver injury also occurred 
at repeated exposures to a 
concentration of 1.16 mg/m* (Irish 1963, 
in Clayton and Clayton 1982, p. 3670- 
3671). Rabbits Intraperitoneally injected 
with a 15 mg/day dose of a penta- and 
hexachloronaphthalene mixture for 12 to 
28 days developed liver disease (HSDB 
1985). 

Acute yellow atrophy of the liver has 
been reported in workers repeatedly 
exposed to a mixture of penta- and 
hexachloronaphthalene at 
concentrations averaging 1 to 2 mg/m*. 
These workers also experienced 
symptoms of nausea, indigestion, weight 
loss, and jaundice (Hygienic Guide 
Series 1966; Elkins 1959). Long-term skin 
contact with the fume, dust, or hot vapor 
of the higher chlorinated naphthalenes 
causes chloracne, which is slow to 
develop and may take months to 
disappear (Irish 1963, in Clayton and 
Clayton 1982, p. 3672-3673). 

Based on this evidence in humans and 
animals, OSHA preliminary concludes 
that exposure to hexachloronaphthalene 
causes chloracne and liver damage and 
that, in the absence of a limit, workers 
in agriculture are at risk of experiencing 
these adverse health effects. The 
Agency believes that the proposed 8- 
hour TWA limit of 0.2 mg/m*, and a skin 
notation, are necessary to substantially 
reduce these significant risks of material 
health impairment. In addition, 
promulgation of this limit will make 


OSHA’s PEL for this substance 
consistent across all regulated sectors. 
HYDRAZINE 

CAS: 302-01-2; Chemical Formula: H 2 N- 

NHi 

H.S. No. 1205 

In construction and maritime, OSHA’s 
current limit for hy(ira 2 une is Ippm as an 
8-hour TWA, with a skin notation. There 
is no limit in agriculture. OSHA is 
retaining the skin notation and 
proposing an 8-hour TWA PEL of 0.1 
ppm for hydrazine in construction, 
maritime, and agriculture. Because of 
hydrazine's potential carcinogenic 
hazard, NIOSH (1978e/Ex. 1-263; Ex. 8- 
47) recommends that workplace 
exposures not exceed 0.03 ppm, as 
measured over 2 hours; this level 
represents the lowest detectable 
concentration over this sampling 
interval. The 1987-88 ACGIH TLV* for 
hydrazine is 0.1 ppm as an 8-hour TWA, 
with a skin notation, and the ACGIH 
also designates this substance a 
potential human carcinogen. 
Promulgation of the proposed limit will 
make the PEL for hydrazine consistent 
across all regulated sectors. 

Hydrazine is an odorless, fuming, oily 
liquid with an ammonia-like odor. 
Hydrazine is used as a high-energy 
rocket fuel, a reducing agent, an oxygen 
scavenger for boiler waters, and a 
chemical intermediate (ACGIH 1986. p. 
310(89)). It is also used in the 
preparation of agricultural chemicals 
and pharmaceuticals (Hawley’s 1987, p. 
612). 

Hydrazine has many toxic effects In 
humans and experimental animals. 
Humans exposed to hydrazine vapors 
experience immediate irritation of the 
nose and upper respiratory tract as well 
as nausea and dizziness (Proctor, 

Hughes, and Fischman 1988, p. 273). 
Severe overexposure causes a 
temporary blindness that may persist for 
24 hours. In contact with the skin or 
eyes, liquid hydrazine causes severe 
bums (lector, Hughes, and Fischman 
1988, p. 273). Skin sensitization has also 
been reported in humans (ACGIH 1986, 
p. 310.1(89)). Hydrazine has been 
absorbed tl^ough the skin in humans to 
cause systemic effects, manifested as 
weakness, tremor, and vomiting; in one 
fatal case of occupational overexposure, 
nephritis and liver damage were seen at 
autopsy (Proctor, Hughes, and Fischman 
198a p. 273). 

In experimental animals, hydrazine 
causes moderate to severe irritation of 
the eyes, skin, and mucous membranes, 
induces convulsions, produces 
hemolysis, damages the liver, and 
causes cancer (ACGIH 1986, pp. 310(89), 
310.1(89); RTECS 1990; Proctor. Hu^es. 


and Fischman 1988, p. 272). The oral 
LD50 in rats is 60 mg/kg, and the LCso in 
the same species is 570 ppm for 4 hours 
(RTECS 1990). The dermal LDm, in 
rabbits is 91 mg/kg (RTECS 1990). 
Animals acutely poisoned by dermal 
absorption show fatty degeneration of 
the liver, anemia, destruction of 
erythrocytes, loss of appetite, weakness, 
vomiting, commlsions, and weakness 
(ACGIH 1986. p. 310(89)). Lethal 
exposures by inhalation cause 
pathological changes in the liver, 
kidneys, and lungs that are visible at 
autopsy (ACGIH 1986. p. 310(89)). A 
hepatotoxic response in mice, anemia 
and weight loss in dogs, and a dose- 
related depression in growth rate in rats 
occurred after a 6-month exposure to 1 
ppm of hydrazine for 6 hours per day, 5 
days per week, or to a 0.2-ppm 
concentration continuously (Haun and 
Kinkead 1973/Ex. 1-824). 

The ACGIH has assigned an A2 
designation (suspected human 
carcinogen) to hydrazine, based on a 
study by MacEwen, Vemot, and Haun 
(1979/Ex. 1-193) showing significant 
increases in nasal tumors in rats 
exposed to 1 or 5 ppm hydrazine, in 
thyroid adenocarcinomas in rats 
exposed to 5 ppm, and in lung adenomas 
among mice exposed to 1 ppm. NIOSH 
also considers hydrazine a potential 
human carcinogen (Ex. 8-47, Table N6B), 
as does the International Agency for 
Research on Cancer (lARC 1987, p. 224). 
The animal studies conducted by Haun 
and Kinkead (1973/Ex. 1-624) and by 
MacEwen, Vemot, and Haun (1979/Ex. 
1-193) clearly demonstrate that 
exposure to hydrazine at the current 1- 
ppm PEL presents a significant risk of 
liver disease, respiratory cancer, and 
adverse blood effects; animals exposed 
to airborne concentrations at this level 
have exhibited all of these responses. 

In the prior rulemaking, some 
commenters (Exs, 8-16,194; Tr. 9-218; 

Tr. 3-309) questioned the classification 
of hydrazine in the liver target organ 
section of the preamble, believing that it 
should be placed in the cancer section 
instead. However, as discussed 
elsewhere in this preamble, OSHA does 
not intend this classification scheme to 
have regulatory implications and has 
adopted it only to facilitate generic 
rulemaking. 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 0.1 
ppm, with a skin notation, for hydrazine. 
OSHA preliminarily concludes that this 
limit will substantially reduce the 
significant risks of liver disease, cancer, 
and hematopoietic effects that have 
been demonstrated to occur in animals 
at exposures above the proposed PEL 
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All of these effects clearly constitute 
material health impairments, and OSHA 
believes that the proposed PEL will 
substantially reduce this signiHcant risk. 
In addition, promulgation of this limit 
will make OSHA*s PEL for this 
substance consistent across all 
regulated sectors. 

METHYLCYCLOHEXANOL 
CAS: 25639-42-3; Chemical Formula: 

CfLCeHioOH 
H.S. No. 1269 

In construction and maritime. OSHA 
currently has an 8 “hour TWA limit of 
100 ppm for methylcyclohexanol. There 
is no PEL in agriculture. The Agency is 
proposing an 8 -hour TWA of 50 ppm as 
the PEL for this substance in 
construction, maritime, and agriculture; 
this is the 1987-1988 ACGIH TLV® for 
methylcyclohexanol. NIOSH has no REL 
for this substance but concurs (Ex. 8-47, 
Table Nl) with OSHA's proposed limits 
for methylcyclohexanol. This is the limit 
recently established for this substance 
in general industry. 

Methylcyclohexanol is a colorless, 
viscous liquid with an aromatic odor; in 
industrial use, it takes the form of a 
mixture of isomers in which the meta 
and para forms predominate. 
Methylcyclohexanol finds use as a 
degreasing agent, a solvent for esters 
and ethers, a blending agent for soaps 
and detergent, and a solvent for gums, 
oils, resins, and waxes (ACGIH 1986. p. 
385; Clayton and Clayton 1982. p. 4650). 

It is also an ingredient in soap-based 
spot removers and a chemical 
intermediate for lubricating oil additives 
(HSDB 1985). 

In addition to liver injury, exposure to 
methylcyclohexanol causes eye, nose, 
and mucous membrane irritation and, at 
high concentrations, narcosis (Proctor. 
Hughes, and Fischman 1988. p. 338). The 
oral LDso in rats is 1660 mg/kg (RTECS 
1988). The median lethal dose in rabbits 
by dermal application is 6.8 to 9.4 g/kg 
(Clayton and Clayton 1982. p. 4^1). 
Animals acutely poisoned via dermal 
exposure showed tremors, hypothermia, 
and narcosis (Clayton and Clayton 1982, 
p. 4651). The vapor causes signs of 
irritation in rabbits at concentrations of 
approximately 500 ppm (Grant 1986. p. 
614). Repeated inhalation exposures to 
the vapor caused salivation, eye 
Irritation, and lethargy in rabbits 
exposed to a 500-ppm concentration, but 
exposures to 230 ppm caused no 
observable effects. Fifty 6 -hour 
exposures to a concentration of 120 ppm 
caused microscopic changes in the liver 
and kidney tissue of rabbits that were 
visible at autopsy (Treon. CrutchHeld, 
and Kitzmiller 1943b/Ex. 1-394). 


In humans, headaches and eye and 
respiratory irritation have been reported 
after prolonged exposures to high (not 
further specified) concentrations of 
methylcyclohexanol (Fillipi 1914. as 
cited in ACGIH 1988/Ex. 1 - 3 . p. 385). 
Several workers exposed to a solvent 
that contained methylcyclohexanol at 
unspecified concentrations had a 
significantly reduced number of 
leukocytes and one worker had slight 
lymphocytosis (Clayton and Clayton 
1982. p. 4652). 

Based on this evidence of 
methylcyclohexanofs toxicity in 
humans and animals. OSHA is 
proposing an 8 -hour TWA limit of 50 
ppm for this substance in construction, 
maritime, and agriculture. OSHA 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risks of hepatic 
and renal damage and narcosis that are 
associated with exposures to this 
substance at concentrations above the 
proposed PEL The Agency believes that 
the proposed limit will substantially 
reduce these risks. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
NTTROETHANE 

CAS: 79-24-3; Chemical Formula: 

CH3CH2NO, 

H.S. No. 2118 

The OSHA PEL for nitroethane in 
general industry, construction, and 
maritime is 100 ppm as an 8 -hour TWA. 
There is no limit in agriculture for 
nitroethane. The ACGIH has a TLV*- 
TWA of 100 ppm for this substance. 
NIOSH has no REL but concurs (Ex. 8 - 
47, Table N3A) with the limit being 
proposed. The Agency is proposing an 8 - 
hour TWA limit of 100 ppm for 
nitroethane in agriculture. Promulgation 
of this limit will make the PEL for 
nitroethane consistent across all OSHA- 
regulated sectors. 

Nitroethane is a colorless, oily liquid 
with a faint chloroform-like, fruity odor 
(ACGIH 1986, p. 434; HSDB 1985). 
Nitroethane is used as a solvent, a fuel 
additive, an intermediate in chemical 
synthesis, and in propellant research 
(Hawley’s 1987, p. 828; ACGIH 1988. p. 
434). 

Nitroethane is an irritant of the eyes 
and mucous membranes in both animals 
and humans; in animals, it is a 
hepatotoxin and. at high concentrations, 
a narcotic. The oral LDso in rats is 1100 
mg/kg. and the LCso in mice is 19,500 
mg/m* for 2 hours (RTTCS1987). Death 
occurred in rabbits exposed to 5000 ppm 
nitroethane for a peric^ of 3 hours. 
Rabbits exposed to half of that 
concentration (2500 ppm) for the same 


duration survived. Exposure to 
nitroethane concentrations above 5000 
ppm caused irritation of the eyes and 
mucous membranes, labored breathing, 
pulmonary rales, and. in some rabbits, 
pulmonary edema. Some animals also 
exhibited brief convulsions. Mild to 
severe liver damage and some kidney 
damage was observed at autopsy in 
animals exposed to lethal 
concentrations of nitroethane (Machle. 
Scott, and Treon 1940; AIHA 1978). 
Exposure of monkeys and various 
laboratory animal species to a 500-ppm 
concentration of nitroethane caused no 
observable effects (Mackle. Scott, and 
Treon 1940). 

Toxicity data on humans exposed to 
nitroethane are limited. Nitroethane is 
reported to cause irritation of the eyes 
and mucous membranes (Merck 1983. p. 
857). There are no reports of chronic 
effects in humans but, based on effects 
seen in animals, exposure to high 
concentrations may cause liver damage. 
Prolonged skin contact with nitroethane 
causes irritation and dermatitis (Proctor. 
Hughes, and Fisciiman 1988, p. 372). 

Based on this evidence, OSHA is 
proposing a 100 ppm 8 -hour TWA limit 
to protect workers in agriculture from 
the significant risks of irritation and 
liver damage caused by exposure to 
higher concentrations of nitroethane. 

The Agency preliminarily concludes that 
this limit is necessary to substantially 
reduce a significant risk of material 
health impairment in exposed workers. 
In addition, promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
-regulated sectors. 

NITROGEN TRIFLUORIDE 

CAS: 7783-54-2; Chemical Formula: NF 3 

H.S. No. 2119 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for nitrogen trifluoride is 10 ppm as 
an 8 -h 6 ur TWA. There is no limit for this 
substance in agriculture. The ACGIH 
has an 8 -hour TLV®-TWA of 10 ppm for 
nitrogen trifluoride; NIOSH has no REL 
but concurs with the limit being 
proposed (Ex. 8-47, Table N3A). OSHA 
proposes to establish an 8 -hour TWA 
limit of 10 ppm for this substance in 
agriculture. Promulgation of this limit 
will make the PEL for nitrogen 
trifluoride consistent across all OSHA- 
regulated sectors. 

Nitrogen trifluoride is a colorless gas 
with a moldy odor. This substance is 
used as an oxidizer for high energy 
fuels, in the preparation of 
tetrafluorohydrazine. and in the 
fluorination of fluorocarbon olefins 
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(ACGIH1986, p. 437; Braker and 
Mossman 1980, p. 538). 

Acute exposure to nitrogen trifluoride 
causes methemoglobinemia, and chronic 
exposure causes kidney and liver injury. 
The 1-hour LCwS in rats and monkeys 
are 6700 ppm and 7500 ppm. respectively 
(RTECS1987). Rats exposed to a 10,000- 
ppm concentration of nitrogen trifluoride 
for 60 to 70 minutes died; 
methemoglobin levels had reached 60 to 
70 percent (Dost, Reed, and Wang 1970). 
Acutely poisoned animals showed the 
following signs and symptoms: severe 
respiratory distress, cyanosis, 
incoordination, collapse, and 
convulsions (Torkelson et al. 1962). Dogs 
exposed to a 9600-ppm concentration of 
nitrogen trifluoride for 60 minutes 
showed Heinz body anemia: reduced 
hematocrit, hemoglobin, and red blood 
cell counts: and signs of anoxia (Vemot, 
Haun, MacEwen, and Egan 1973). 

Rabbits given nine intraperitoneal 
injections of nitrogen trifluoride showed 
grossly enlarged spleens, liver damage, 
and myocardial degeneration at autopsy 
(ACGIH 1986, p. 437). Autopsy showed 
mild to moderate liver and kidney 
changes in rats exposed to a 100-ppm 
concentration of nitrogen trifluoride for 
7 hours/day for 4.5 months; no 
hematologic changes were seen in these 
subchronically exposed animals 
(Torkelson et al. 1962). 

There are no reported cases of 
industrial poisoning with nitrogen 
trifluoride. 

Based on this evidence, OSHA 
preliminarily concludes that nitrogen 
trifluoride causes methemoglobinemia 
and may cause liver and kidney injury 
in exposed workers. The Agency 
believes that the proposed limit is 
necessary to reduce the significant risk 
posed to agriculture workers exposed to 
this substance. OSHA believes that 
establishing an 8-hour TWA limit of 10 
ppm is necessary to substantially reduce 
the risk that agricultural workers will 
experience these material health 
impairments. Promulgation of the 
proposed limit will make the PEL for 
nitrogen trifluoride consistent across all 
OSHA-regulated sectors. 
OCT'ACHIXDRONAPHTHALENE 
CAS: 2234-13-1; Chemical Formula: 

CioCli 

H.S. No. 1295 

In construction and maritime, OSHA 
currently has an 8-hour TWA limit of 0.1 
mg/m*. with a skin notation, for 
octachloronaphthalene. There is no PEL 
in agriculture. NIOSH has no REL but 
concurs (Ex. 0-47, Table Nl) that these 
limits are appropriate. The 1987-1988 
ACGIH TLV*s for 

octachloronaphthalene are 0.1 mg/m^ 


and 0.3 mg/m* as 8-hour TWA and 15- 
minute STl^ limits, respectively. In 
construction and maritime, the Agency 
is retaining the 8-hour TWA limit and 
the skin notation and is proposing to 
add a STEL of 0.3 mg/m* for this 
substance. OSHA is also proposing to 
extend both limits to agriculture. 
Promulgation of these limits will make 
OSHA's PELS for this substance 
consistent across all regulated sectors. 

Octachloronaphthalene is a 
nonflammable, pale yellow, waxy solid 
that contains 70 percent chlorine. The 
chlorinated naphthcdenes are highly 
toxic to the liver by several routes of 
administration: ingestion, inhalation, 
and percutaneous absorption (Clayton 
and Clayton 1982, p. 3670). The liver 
damage caused by these substances is 
termed acute yellow atrophy, and there 
is general agreement that the toxicity of 
the naphthalenes increases with the 
compound's degree of chlorination 
(Sikes, Wise, and Bridges 1952, Ex. 1- 
804; Clayton and Clayton 1982, p. 3671). 
In animals, exposure to the 
chloronaphthalenes causes acne-like 
lesions that itch severely (Patty 1963g/ 
Ex. 1-845). and human volunteers 
exposed dermally to the penta- and 
hexachloronaphthalenes also showed 
this response (Proctor, Hughes, and 
Fischman 1988, p. 384). However, human 
volunteers exposed dermally to 
octachloronaphthalene failed to develop 
acne (Proctor, Hughes, and Fischman 
1988, p. 384). Several deaths and many 
nonfatal cases of liver disease have 
been reported in workers occupationally 
exposed to the heated vapors of 
chlorinated naphthalene (specific 
chloronaphthalene compound not 
identified) (AIHA 1966). 

Based on this evidence, OSHA is 
retaining the 8-hour TWA PEL of 0.1 mg/ 
m* and the skin notation and is 
proposing to add a STEL of 0.3 mg/m* 
for octachloronaphthalene in 
construction and maritime; the Agency 
is also proposing to extend both limits to 
agriculture. The Agency preliminarily 
concludes that the TWA and STEL 
limits are necessary to protect workers 
in construction, maritime, and 
agriculture against the signiflcant risks 
of serious liver damage associated with 
exposure to this substance. OSHA 
considers liver damage a material health 
impairment. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

PENTACHLORONAPHTHALENE 
CAS: 1321-64-8; Chemical Formula: 

C 10 H 3 CU 
H.S. No. 2123 


OSHA's permissible exposure limit for 
pentachloronaphthalene in general 
industry, construction, and maritime is 
0.5 mg/m* as an 8-hour TWA; this limit 
also has a skin notation, which indicates 
that percutaneous absorption is a 
signiflcant route of exposure for this 
substance. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA limit of 0.5 mg/m* for 
pentachloronaphthalene. NIOSH has no 
REL but concurs with the limit being 
proposed (Ex. 8-47, Table N3A). OSHA 
is proposing to establish a TWA PEL of 
0.5 mg/m*, with a skin notation, for 
pentachloronaphthalene in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Pentachloronaphthalene is a pale 
yellow solid with an aromatic odor 
similar to that of mothballs. 
Pentachloronaphthalene is used in 
synthetic waxes and electrical 
insulating materials, as a lubricant and 
as a coating for wood, paper, and 
textiles (Hazardous Substance Fact 
Sheet 1986, p. 1; HSDB 1984). The 
chloronaphthalenes are used in 
commercial products as mixtures of 
naphthalenes of varying degrees of 
chlorination: the penta-, hexa-, hepta-, 
and octachloronaphthalenes are 
considered more toxic than the mono- or 
trichloronaphthalenes. 

Pentachloronaphthalene causes 
chloracne and liver damage in humans 
and animals. When this substance was 
applied to rabbit skin, the skin 
underwent epithelial hyperplasia, 
inflammatory and degenerative changes, 
and. Anally, regenerative processes 
(Adams et al. 1941, in Clayton and 
Clayton 1981, p. 3671). Rats fed a 
mixture of penta- and 
hexachloronaphthalene at a rate of 3 g/ 
day for 1 month showed weight loss, 
severe liver injury, and were sick; nine 
out of 10 of the animals died (Drinker et 
al. 1937. in Clayton and Clayton 1981, p. 
3670). Exposure to the vapors of a penta- 
and hexachloronaphthalene mixture at 
an average concentration of 1.16 mg/m* 
caused liver injury in rats; at 8.88 mg/ 
m*. there was poor growth, severe liver 
injury, and death (Irish 1963). 

In humans, exposure to chlorinated 
naphthalenes containing 
pentachloronaphthalene as the major 
constituent has caused numerous cases 
of chloracne and many cases of liver 
damage; several of these cases have 
been fatal (ACGIH 1986, p. 460). Nine 
reports of toxic hepatitis as a result of 
exposure to chlorinated naphthalenes 
were reported by von Oettingen (von 
Oettingen 1955). Pentachlorinated 
naphthalenes were also reported to be 
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the cause of seven cases of toxic 
hepatitis, two of them fatal (Cotter 1944, 
in ACGIH 1966, p. 460). Workers 
handling chlorinated naphthalenes have 
developed chloracne; both long-term 
contact with the material or short-term 
contact with its hot vapors can cause 
chloracne (Irish 1963). Chloracne is 
characterized by papules, large 
comedones and pustules, mainly on the 
face, neck, arms, and legs. Symptoms, 
including headache, vertigo, anorexia, 
and systemic effects, often accompany 
the chloracne-related skin lesions 
(Kleinfeld et al. 1972; Greenberg et al. 
1939). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that pentachloronaphthalene causes 
skin and liver damage in exposed 
individuals. In the absence of a limit for 
this substance, OSHA believes that 
workers in agriculture are at significant 
risk of exp>8riencing these adverse 
effects. OSHA believes that establishing 
a PEL of 0.5 mg/m* as an 8-hour TWA. 
and a skin notation, for 
pentachloronaphthalene is necessary to 
substantially reduce these risks of 
material health impairment In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

PROPYLENE DICHLORIDE 
CAS: 78-67-5; Chemical Formula: 

CHjCHClCH^a 
H.S. No. 1341 

OSHA's limit for propylene dichloride 
in construction and maritime is 75 ppm 
as an 8-hour TWA. The 1987-1988 
ACGIH TLV*8 for propylene dichloride 
are 75 ppm (6-hour TWA) and 110 ppm 
(15-minute STEL). NIOSH has no 
for this substance. In construction and 
maritime. OSHA is retaining an 6-hour 
TWA of 75 ppm and proposing to add a 
STEL of 110 ppm. The Agency is also 
proposing to extend both limits to 
agriculture. These are the limits recently 
established for this substance in general 
industry. 

Propylene dichloride is a colorless, 
flammable, mobile liquid with an odor 
like that of chloroform. Propylene 
dichloride (also called 1,2- 
dichloropropane) is an ingredient of soil 
fumigants, and a solvent for oils, fats, 
dry cleaning and metal degreasing (EPA 
1987). It is also a chemical intermediate, 
a scavenging agent for gasoline, and an 
insecticide for fruits, grains, and 
livestock (ACGIH 1986, p. 501). When 
used in pestiddal applications and as 
directed on the label this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodentidde 
Act (FIFRA). 


The primary hazards assodated with 
exposure to propylene dichloride are 
inhalation-induced toxicity to liver 
tissue, central nervous system 
depression, and skin and eye irritation. 
The oral LDm in rats is 1947 mg/kg, and 
the LCm in the same spedes is 14 g/m* 
for 8 hours (RTECS1990). The dermal 
LD«, in rabbits is 6750 n^/kg (RTECS 
1990). Repeated inhalation exposures to 
1000 ppm have been reported to kill 
dogs (after 24 exposures), guinea pigs 
(after 22 exposures), and rats (in some 
cases after only seven exposures); 
however, some animals survived more 
than 100 seven-hour exposures. 

Necropsy showed severe liver damage; 
the hepatotoxidty of propylene 
dichloride appears to be greater than 
that of carbon tetrachloride and less 
than that of ethylene dichloride (Heppel, 
Neal. Highman, and Porterfield 1946/Ex. 
1-510). Animals of these same spedes 
(rats. dogs, and guinea pigs) survived 
128 to 140 7-hour exposures to 400 ppm 
propylene dichloride for 5 days/week 
without histologic effects, while mice 
died from similar exposures; surviving 
mice displayed hepatomas (Heppel, 
Highman, and Peake 1948/^. 1-605). 
The National Toxicology Program 
recently completed a cardnogenidty 
bioassay in mice and rats (NTP 1986c]. 

In male and female mice, a statistically 
significant and dose-related increase in 
hepatocellular tumors was seen (lARC 
1986. p. 140). The results were 
inconclusive in female rats and negative 
in male rats (lARC 1988, p. 140). Based 
on this evidence, the International 
Agency for Research on Cancer 
conduded that there was limited 
evidence that propylene dichloride is 
carcinogenic in animals (lARC 1986, p. 
140). 

Workers inhaling high levels (not 
further specified] of propylene 
dichloride showed signs of severe liver 
damage, hemolytic anemia, and 
developed acute kidney failure; in these 
three cases, the onset of symptoms was 
delayed for more than 24 hours (Proctor. 
Hughes, and Fischman 1966, p. 424). 
Short-term exposures to 400- or 500-ppm 
concentrations caused no apparent 
effects in workers (Proctor. Hughes, and 
Fischman 1988, p. 424). In repeated or 
prolonged contact with the skin, 
propylene dichloride causes defatting 
and may lead to dermatitis (Proctor. 
Hughes, and Fischman 1988, p. 424). 
Propylene dichloride accidentally 
sprayed into the eye of a worker caused 
transient corneal damage (Grant 1986, p. 
328). 

Because of propylene dichloride’s 
toxicity in humans and animals. OSHA 
is retaining the 8-hour TWA PFi, of 75 
ppm, proposing to add a 15-minute STEL 


of 110 ppm in construction and maritime, 
and proposing to extend both limits to 
agric^ture. The i^ency preliminarily 
concludes that this combined limit will 
protect workers in construction, 
maritime, and agriculture against the 
significant risks of sensory irritation, 
hepatotoxic effects, central nervous 
system depression, and cancer 
potentially associated with exposures to 
this substance. OSHA believes that the 
TWA and STEL will reduce this risk 
substantially. In addition, promulgation 
of these limits will make OSHA’s PELs 
for this substance consistent across all 
regulated sectors. 

1 .1,2,2-TETRACHLOROETHANE 
CAS: 79-34-5: Chemical Formula: 

CHCUCHCU 
H.S. No. 1385 

In construction and maritime, OSHA's 
PEL for 1,1,2,2-tetrachloroethane is 5 
ppm as an 8-hour TWA. with a skin 
notation. The 1987-1988 ACGIH TLV* 
for this substance is 1 ppm as an 8-hour 
TWA, with a skin notation. NIOSH 
considers 1.1.2.2-tetrachloroethane a 
potential hiiman carcinogen but concurs 
(Ex. 8-47, Table N6A) with the limit 
being proposed. OSHA is proposing a 
PEL of 1 ppm as an 8-hour TWA limit, 
with a sl^ notation, for 
tetrachloroethane in construction, 
maritime, and agriculture. This is the 
limit recently established for this 
substance in general industry. 

1.1.2.2- Tetrachlorocthane (also called 
acetylene tetracdiloride) is a colorless, 
nonflammable, heavy, mobile liquid 
with a sweet chloroform-like odor. This 
substance is used as a chemical 
intermediate, a solvent and an 
insecticide (lARC 1979, p. 479). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regiilated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

1 .1.2.2- Tetrachloroethane is toxic both 
by inhalation and skin absorption 
(Proctor, Hughes, and Fischman 1988, p. 
460). In addition to liver damage, 
exposure to this substance causes 
kidney damage and central nervous 
system depression (Clayton and Clayton 
1981, p. 3514). The oral LDm in rats is 800 
mg/kg. and the lowest lethal 
concentration in the same species is 
1000 ppm for 4 hours (RTECS 1990). The 
dermal LD*® in rabbits is 6.4 g/kg 
(Clayton and Clayton 1981. p. 3514). Rats 
survived a 4-honr exposure to a SOO-ppm 
concentration but died when the 
concentration was increased to 1000 
ppm for the same interval (Clayton and 
Clayton 1981. p. 3514). Rabbits exposed 
to a 14.8-ppm concentration for 3 to 4 
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hours daily for 7 to 11 months showed 
mild liver damage (Clayton and Clayton 
1981, p. 3515). In monkeys exposed to 
1000 or 4000 ppm for 2 hours/day for 190 
days, marked vacuolation of the liver 
was seen at autopsy (HSDB 1989). 

1.1.2.2- Tetrachlor6ethane has been 
tested in carcinogenicity bioassays in 
mice and rats. In mice of both sexes, this 
substance caused a signihcant increase 
in the incidence of hepatocellular 
carcinomas; in rats, however, no 
significant increase was seen (lARC 

1987, p. 354). 

Workers acutely overexposed to 

1 .1.2.2- tetrachloroethane on the job have 
died after experiencing nausea, 
vomiting, abdominal pain, jaundice, 
tenderness in the area of the liver, 
delirium, convulsions, and coma 
(Proctor, Hughes, and Fischman 1988, p. 
460). Two men exposed to 116 ppm for 
20 minutes reported dizziness and 
vomited; when the concentration was 
increased to 146 ppm, they became dizzy 
after 10 minutes, experienced mucous 
membrane irritation after 12 minutes, 
and reported fatigue after 20 minutes 
(Proctor, Hughes, and Fischman 1988, p. 
460). Occupational exposures to 1.1,2.2- 
tetrachloroethane at concentrations 
ranging from 20 to 65 ppm caused 
nausea, vomiting, abdominal pain, and 
tremor (Proctor, Hughes, and Fischman 

1988, p. 460). 

Based on this evidence, OSHA 
preliminarily concludes that the exposed 
workers in construction, maritime, and 
agriculture are at risk of experiencing 
the hepatotoxic effects of exposure to 

1.1.2.2- tetrachloroethane. OSHA 
preliminarily finds that the proposed 1 
ppm 8-hour TWA limit and skin notation 
are necessary to substantially reduce 
this significant risk. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
TETRACHLORONAPHTHALENE 
CAS: 1335-68-2; Chemical Formula; 

C,oH*Cl4 
H.S. No.: 2155 

0SHA*8 limit for 

tetrachloronaphthalene in general 
industry, construction, and maritime is 
an 8-hour TWA of 2 mg/m*, with a skin 
notation. There is no limit for this 
substance in agriculture. The ACGIH 
TLV*-TWA for tetrachloronaphthalene 
is 2 mg/m*; NIOSH has no REL but 
concurs (Ex. 8-^7, Table N3A) with the 
limit being proposed. OSH.A is 
proposing an 8-hour TWA PEL of 2 mg/ 
m*. and a skin notation, for 
tetrachloronaphthalene in agriculture; 
adoption of this limit would make the 
PEL for this substance consistent across 
all OSHA-regulated industries. 


Tetrachloronaphthalene is a colorless 
to pale yellow solid with an aromatic 
odor (ACGIH 1986, p. 562). The 
chloronaphthalenes in commercial use 
are synthetic waxes and lubricants that 
are composed of varying mixtures of the 
tri-, tetra-, penta-, or hexa- 
chloronaphthalenes. 

Chloronaphthalenes are used as 
electrical insulators, condenser 
dielectrics, and separators in batteries. 
They also find use in flame- and 
waterproof coatings for wood, paper, 
and textiles and were formerly used in 
pesticides (HSDB 1989). In agriculture, 
chloronaphthalenes have been used as 
lubricants for feed pelleting and other 
farm machinery (Clayton and Clayton 
1981, p. 3671). 

Tetrachloronaphthalene causes liver 
damage in humans and animals. There 
are no acute toxicity data for 
tetrachloronaphthalene alone. Some 
animals in a group of rats fed 0.5 mg/kg/ 
day of a mixture of tetra- and 
pentachloronaphthalene for 2 months 
became sick and others died; at autopsy, 
signs of liver injury were apparent 
(Drinker et al., hi Clayton and Clayton 
1981, p. 3670). Rats exposed for 16 
hours/day by inhalation to a 1.3-mg/m* 
concentration of tri- and 
tetrachloronaphthalene for up to 4.5 
months showed no adverse effects other 
than possible liver enlargement; at a 
concentration of 19.97 mg/m*, however, 
liver damage was seen in these animals 
at autopsy (Drinker et al.. in Clayton 
and Clayton 1981, p. 3670). Thousands of 
farm animals have been killed by 
hyperkeratosis, a disease caused by the 
ingestion of chloronaphthalene- 
containing lubricants that have 
contaminated pelleted feed (Gosselin, 
Smith, and Hodge 1984, p. 11-172). 

Workers exposed to 
chloronaphthalenes by inhalation of the 
vapor or dust have developed toxic 
hepatitis and necrosis of the liven 
several deaths have been attributed to 
the industrial use of the 
chloronaphthalenes (Drinker et al. 1937; 
Greenburg, Mayers, and Smith 1937; 
Mayers and Smith 1942). Workers 
exposed for 4 months to an unknown 
concentration of tetra- and penta¬ 
chloronaphthalene developed 
headaches, fatigue, anorexia, and 
vertigo; the dermatitis and chloracne 
developed by these workers, however, 
appears to have been caused by penta-, 
rather than tetra-, chloronaphthalene 
(Kleinfeld, Messite, and Swencicki 
1972). Tests involving human volunteers 
have shown that the tri- and 
tetrachloronaphthalenes do not cause 
chloracne when in contact with the skin 
(Shelley and Kligman 1957). 


Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that tetrachloronaphthalene is a liver 
toxin that poses a potentially significant 
risk to workers in agriculture. 
Accordingly. OSHA is proposing to 
extend the Agency's 2-mg/m* 8-hour 
TWA PEL and a skin notation to 
workplaces in this sector, this action 
will provide agricultural workers with 
the same protection afforded workers in 
other OSHA-regulated sectors. 

TRICHLORONAPHTHALENE 
CAS; 1321-65-9; Chemical Formula; 

C10H5CI, 

H.S. No. 2163 

OSHA's limit for trichloronaphthalene 
in general industry, construction, and 
maritime is 5 mg/m* as an 8-hour TWA, 
with a skin notation. There is no limit in 
agriculture. The ACGIH TLV*-TWA for 
this substance is 5 mg/m*, with a skin 
notation. NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m*. and a skin notation, for 
trichloronaphthalene in agriculture; this 
action would make OSHA's limit for this 
substance consistent across all OSHA- 
regulated sectors. 

Trichloronaphthalene is a colorless, 
white, or pale yellow solid with an 
aromatic odor (ACGIH 1986, p. 600). The 
chloronaphthalenes in commercial use 
are synthetic waxes and lubricants that 
are composed of varying mixtures of the 
tri- and tetra-, or penta- and hexa-, 
chloronaphthalenes. 

Chloronaphthalenes are used in 
insulation for electric wires, as additives 
for lubricants, as supports for storage 
batteries, and in coatings for foundry 
use. These substances are also used in 
solvents and as immersion liquids in 
microscopy (HSDB 1989). 

Trichloronaphthalene is a liver toxin 
in humans and animals. There are no 
acute toxicity data for 
trichloronaphthalene alone. Some of a 
group of rats fed a mixture of tetra- and 
trichloronaphthalene at a dose of 0.5 
n^s/l^/day for 2 months died, while 
others became sick; at autopsy, all 
animals showed signs of liver damage 
(Drinker et al. 1957). Daily exposure of 
rats to the vapors of a mixture of tetra- 
and trichloronaphthalene at a 
concentration of 1.3 mg/m* for as long 
as 4.5 months produced only slight 
enlargement of the liver, increasing the 
concentration to 10.97 mg/m*, however, 
resulted in liver damage visible at 
autopsy (Drinker et al. 1957). Thousands 
of farm animals died after ingesting 
chloronaphthalene-contaminated feed; 
the feed was contaminated by the 






26168 


Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


lubricants used to oil the feed-pelleting 
machinery (Gosselin, Smith, and Hodge 
1984, p. U-172). 

A worker exposed to a 3-mg/m* 
concentration of trichloronaphthalene 
(mixed with tetrachloronaphthalene) 
developed toxic hepatitis but 
subsequently recovered (Mayers and 
Smith 1942, in ACGIH 1986, p. 600). No 
industrial fatalities have been attributed 
to trichloronaphthalene exposure 
(ACGIH 1906, p. 600). Although the 
specific threshold for 
trichloronaphthalene-induced eye 
irritation is not known, this substance is 
regarded as an eye irritant (Parmeggiani 
1963, p. 466). Tests in human volunteers 
have shown trichloronaphthalene not to 
be acnegenic. although some of the 
chloronaphthalenes do cause chloracne 
(Shelley and Kligman 1957). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that trichloronaphthalene is a liver toxin 
that poses a potentially significant risk 
to workers in agriculture. Accordingly, 
OSHA is proposing to extend the 
Agency’s 5 mg/m* 8-hour TWA PEL, 
and a skin notation, to workplaces in 
this sector; this action will provide 
agricultural woikers with the same 
protection provided to workers in other 
OSHA-regulated sectors. 

1.2,3-TRICHLOROPROPANE 
CAS: 96-18-4; Chemical Formula: 

CH,C1CHCICH,C1 
H.S. No. 1407 

In construction and maritime. OSHA’s 
PEL for 1,2,3-trichloropropane is 50 ppm 
as an 8-hour TWA. There is no PEL in 
agriculture. The 1967-1988 ACGIH TLV** 
is 10-ppm TWA, with a skin notation. 
NIOSH has no REL but concurs (Ex. 8- 
47. Table N6A) with the limit OSHA is 
proposing for construction, maritime, 
and agriculture, which is a 10-ppm 8- 
hour TWA. This is the limit recently 
established for this substance in general 
industry. 

1.2,3-Trichloropropane is a colorless 
to straw-colored, combustible liquid 
with an odor similar to that of 
chloroform. This substance finds use as 
a degreasing agent, a paint and varnish 
remover, and a solvent. It is also used in 
chemical synthesis (HSDB1988). 

In addition to liver toxicity. 1,2,3- 
trichloropropane causes irritation of the 
eyes, skin, and mucous membranes and 
narcosis in experimental animals. The 


oral LD»o in rats is 320 mg/kg; in mice, 
the LCio is 3400 mg/m* for 2 hours 
(RTECS 1990). The dermal LD«> in 
rabbits is 1770 mg/kg (RTECS 1990). 
Acutely poisoned animals surviving for 
1 week to 10 days after exposure died of 
liver damage (Proctor. Hughes, and 
Fischman 1988, p. 491). Instilled into the 
eyes of rabbits, 1,2,3-trichloropropane 
caused severe irritation (RTECS 1990; 
Proctor, Hughes, and Fischman 1988, p. 
491). Appli^ to the skin of rabbits, the 
liquid caused defatting and irritation 
described by the investigators as 
•’intense** (McOmie and Barnes 1949). 
Five of six rats exposed to a 1000-ppm 
concentration of 1,2.3-trichloropropane 
died after four-hour exposures. Rats and 
guinea pigs exposed at 600, 2100, or 5000 
ppm for 30 minutes showed central 
nervous system depression, which 
progressed, at the higher exposure 
levels, to narcosis and convulsions 
(Lewis 1979). Daily 10-minute exposures 
at 2500 ppm for 10 days killed 7 of 10 
mice (McOmie and Barnes 1949). 
Animals exposed once for four hours to 

1.2.3-trichloropropane at concentrations 
of 125, 340, 700, or 2150 ppm showed 
dose-related signs of irritation, which 
included, at 700 or 2150 ppm, labored 
respiration, inactivity, and eye and nose 
irritation; at autopsy, however, no organ 
or other damage was apparent (McOmie 
and Barnes 1949). 

Drew, Patel, and Lin (1978/Ex. 1-313) 
noted changes in rat liver enzymes after 
a single four-hour exposure to 500 ppm, 
and Russian studies indicate that 
morphologic changes and metabolic 
lesions of the liver, kidney, and lungs 
occurred in mice exposed continuously 
to 1.2,3-trichloropropane concentrations 
of 0.007 to 0.3 ppm (Sidorenko, Tsulaya. 
Bonashevskaya, and Shaipak 1979/Ex. 
1-669; Sidorenko, Tsulaya, 
Koreneveskaya. and Bonashevskaya 
1976/Ex. 1-668; Tsulaya, 

Bonashevskaya. Zykova el al 1977/Ex. 
1-450). 

A National Toxicology Program (NTP) 
prechronic study, in which rats were 
gavaged daily with 1,2.3- 
trichloropropane at 8,16, 32, 63.125, or 
250 mg/1^ body weight for 120 days, 
showed good survival in all but the 
highest dose group (NTP 1983a). 
Statistically signihcant changes in the 
liver and kidneys, as well as necrosis 
and irritation of the nasal passages, 
occurred in the 63- and 125-mg/l^ dose 


groups. Decreases in red blood cell 
counts and hematocrits were also seen, 
even in the 16-mg/kg dose group. 1,2,3- 
Trichloropropane did not affect 
testicular weight, sperm count, or 
morphology. The NTT foimd this 
substance to be genetically active in 
three bioassays. Hardin. Bond, Sikov et 
al. (1981/Ex. 1-699) did not find 1,2.3- 
trichloropropane to be fetotoxic or 
teratogenic. 

Human volunteers found exposure to 

1 .2,3-trichloropropane objectionable 
because of eye and upper respiratory 
tract irritation, and many found 50 ppm 
an unacceptable level for a full-shift 
exposure (Silverman, Schulte, and First 
1946/Ex. 1-142). At a 100-ppm 
concentration, all of the volunteers 
noted eye and nose irritation and 
reported that the odor was unpleasant 
(Silverman, Schulte, and First 1946/Ex. 
1-142). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 10 ppm 
for 1,2,3-trichloropropane. The Agency 
preliminarily concludes that a 10-ppm 8- 
hour TWA limit is necessary to protect 
workers in construction, maritime, and 
agriculture against the significant risks 
of liver and kidney damage and eye and 
throat irritation that are potentiaUy 
associated with exposures to this 
substance at levels above the proposed 
PEL. OSHA is aware that a lower PEL 
may be appropriate for 
trichloropropane. However, as 
discussed above, the primary puipose of 
the current rulemaking is to extend the 
protection afforded to workers in some 
sectors to those in all sectors. In a future 
PEL update rulemaking, OSHA will 
carefully consider the need for a lower 
PEL for this substance. 

Introduction 

Kidney damage is the basis for 
proposing to estabbsh or revise the PELs 
for six of the substances in this group. 
These chemicals, their CAS and HS 
numbers, and their current PELs in 
construction and maritime are shown in 
Table C4-2. Their 1987-1988 ACGIH 
TLV*s and NIOSH RELs are also shown. 
The PELs OSHA is proposing for these 
kidney toxins in construction, maritime, 
and agriculture appear in the last 
column of Table C4-2. Promulgation of 
the proposed PEI.fl will make their limits 
consistent across general industry. 








Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


28169 


Table C4-2.— List of Substances For Which Proposed Limits Are Based Primarily on Avoidance of Kidney Toxicity 


as. Noi/che«rtc*l name 


CAS No. 

Currant OSHA 
PEL in 

constnxmon and 
maritime * 

1987-1988 ACGIH TLV» ** 

NIOSHREL* 

542-75-6- 


1 ppm TWA, $kin,,____ 


77-73-6 


5 ppm TWA.. _ _ 


78-10-4 

1(X) ppm TWA-__ 

10 ppm TWA___ 


67-86-3 


0 02 ppm TWA, Skin A2.. 


106-16-1 

100 ppm TWA_ 

50 ppm TWA, 75 ppm STEL_ 

50 ppm TWA_ 

7446-61-1 

0.2 mg/m* TWA.... 

0.2 mg/m* TWA, 0.6 mg/m* 




STEL. 



Proposed OSHA PEL In 
construction, maritime, and 
agriculture * 


1129 1.3-DichlofOpropene.. 
1132 DicydopenCadieoe— 
1166 Ethyl sincate-.. 


1195 HexacWorobutadtena.. 

1203 Hexone (Methyl Isotxityl 
ketone). 

1419 Uranium, solutile com¬ 
pounds. 


1 ppm TWA, Skin. 

5 ppm TWA. 

10 ppm TWA. 

0.02 ppm TWA. 

50 ppm TWA, 75 ppm STEL 

n hr; mn/m# TWUA 


* OSHA*s TWA Nmlts are for 8-hour expoeures; its STELs are (or 15 minutes orWy unless otherwise specKled; and its codings are peaks not to be exceeded for 
arry period of ttme; OSHA'a PELS do not currently apply in Aghcutture. 

** The ACXxlH TLV~TW A is f or an 8-hour exposure; its STELa are 15-minute limits not (o be exceeded more than 4 times per day with a minimum of 60 
mmi/tet between successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. An A2 designation means that the ACGIH 
ciassfrtes the suoeUuwe as a suspected human carcinogen. 

^ NiO^ TWA kmrts are for 10 hour/day. 40 hour/week exposures unless otherwise specified, and its catlings are peaks not to be exceeded for any period of 
time unless a duration it specified in parentNsses. 


Description of the Health Effects 

The precise mechanism by which 
these chemicals damage the kidneys is 
unknown. Typically, these substances 
are selectively toxic to cells in the renal 
tubules, perhaps because impaired 
transport causes the chemical to collect 
in these cells. In addition to its function 
in the excretion of wastes, the kidney 
plays an important role in the regulation 
of total body homeostasis. This organ 
regulates extracellular volume, controls 
electrolyte and acid-base balance, and 
forms several hormones that control 
systemic metabolism. Depending on 
their particular site of action, 
nephrotoxicants can interfere with 
hydration, the proper excretion of the 
body *8 wastes, electrolytic balance, 
metabolism, or the maintenance of 
correct acid-base balances. Like the 
hepatotoxic effects previously 
described, the least severe lesions 
caused by nephrotoxic compounds are 
graded and reversible. The earliest 
changes are usually alterations in the 
activities of specific enzymes in the 
tubular cells. These changes may be 
accompanied by minor morphological 
alterations of the cells that are visible 
only with an electron microscopie. 

Higher doses or more sustained 
exposures are required to cause cellular 
necrosis that is visible with light 
microscopy. Because of the reserve 
capacity of the kidneys, a significant 
degree of tubular cell necrosis must 
occur before it is reflected by 
measurable alterations in kidney 
function. Thus, indicators of impaired 
renal function that can be measured in 
humans, such as proteinuria, glucosuria, 
and increased BUN, are relatively 
insensitive indicators of early kidney 
damage. Other indicators of significant 
kidney damage include increased kidney 
weight, swelling of the tubular 
epithelium, fatty degeneration of tubular 


epithelium, and the presence of tubular 
casts in the urine. 

Dose-Response Characteristics 

Kidney damage, like liver damage, is 
progressive: only at the earlier stages 
are nephrotoxic effects reversible. With 
continued exposure, the damage 
becomes more extensive, until it reaches 
the point at which it cannot be repaired. 
The toxicity of the kidney-damaging 
chemicals included in this group also 
increases as dose increases. For most 
nephrotoxins. there appears to be a no¬ 
observed-effect level. Workplace 
exposures to concentrations of these 
substances at levels at or below the 
proposed limits are unlikely to cause 
observable kidney effects in most 
workers. OSHA has preliminarily 
determined that the nephrotoxic risks 
being protected against are significant at 
the current PELs or in the absence of a 
PEL and believes that kidney damage 
constitutes a material health impairment 
within the meaning of the Act. The PELs 
being proposed are those already 
established in general industry or other 
sectors, and promulgation will thus 
make the PELs for these substances 
consistent across all regulated sectors. 

1 .3-DICHLOROPROPENE 
CAS: 542-75-fi; Chemical Formula: 

CHC1=CH—CH,a 
H.S. No. 1129 

In construction, maritime, and 
agriculture. OSHA has no PEL for 1,3- 
dichloropropene. NIOSH has no REL but 
concurs (Ex. 8-47, Table N 6 A) with the 
proposed limit. The 1987-1980 ACGIH 
TLV* for this substance is 1 ppm as an 
8 -hour TWA, with a skin notation. The 
Agency is proposing an 8 -hour TWA 
limit of 1 ppm, with a skin notation, for 
this dichloropropene in construction, 
maritime, and agriculture. Promulgation 
of this PEL will make the limit for this 


substance consistent across all 
regulated sectors. 

This compound occurs in two forms: 
as the cis- and the trans-isomer. It is a 
colorless to straw-colored liquid that is 
used in organic synthesis, as a soil 
fumigant, and as a pesticide on a variety 
of crops (HSDB 1989). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA imder the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

In male and female rats, the acute oral 
LD 508 for a 92>percent mixture of the cis- 
and trans-isomers of 1,3- 
dichloropropene were 713 and 470 mg/ 
kg. respectively: post-mortem 
examination showed liver and kidney 
damage and evidence of possible lung 
injury (Torkelson and Oyen 1977/Ex. 1 - 
532). The dermal LD50 in rabbits for a 92- 
percent undiluted mixture was 504 mg/ 
kg, but a 10 -percent solution 
administered by gavage at a dose of 125 
or 250 mg/kg was lethal to some of the 
animals (Toricelson and Oyen 1977/Ex. 
1-532). Contact with the liquid was 
irritating to the eyes and skin of rabbits 
(Torkelson and Oyen 1977/Ex. 1-532). 

Inhalation exposures to 1,3- 
dichloropropene vapor concentrations 
above 2700 ppm produced eye and nasal 
irritation and severe lung, nasal, kidney, 
and liver damage in rats (Torkelson and 
Oyen 1977/Ex. 1-632). Exposure to 1000 
ppm caused eye and nasd irritation, 
lacrimation, and, if prolonged, 
unconsciousness: rats exposed to 1000 
ppm for two hours died, but those 
exposed for one hour survived 
(Torkelson and Oyen 1977/Ex. 1-632). 
Guinea pigs exposed to 400 ppm for a 
single 7-hour period died, while rats 
exposed similarly survived but had 
obvious lung congestion (Torkelson and 
Oyen 1977/Ex. 1-532). Rats, rabbits, 
guinea pigs, and dogs were exposed 7 
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hours/day. 5 days/week for 6 months to 
1-ppm or 3-ppm concentrations of 1.3< 
dichloropropene (Torkelson and Oyen 
1977/Ex. 1-532). No adverse effects were 
observed in any of the animals exposed 
at 1 ppm. Of the animals exposed at 3 
ppm. only male rats showed adverse 
effects; these animals had reversible 
cloudy swelling of the renal tubular 
epithelium (Torkelson and Oyen 1977/ 
Ex. 1-632). 

In humans, acute exposures to 1,3- 
dichloropropene cause skin, eye. and 
respiratory irritation (Torkelson and 
Oyen 1977/Ex. 1-532). There are no data 
on the effects in humans of chronic 
exposure to this substance. 

OSHA is proposing an 8-hour TWA 
limit of 1 ppm. with a skin notation, for 
l»3-dichloropropene in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in construction, 
agriculture, and maritime against the 
significant risks of eye and mucous 
membrane irritation and lung, kidney, 
and liver damage that are associated 
with exposure to this substance. A skin 
notation is proposed to protect against 
1.3-dichloropropene's ability to cause 
systemic toxicity when absorbed 
through the skin. Promulgation of this 
limit will make OSHA’S PEL for this 
substance consistent across all 
regulated sectors. 
DICYCLOPENTADIENE 
CAS: 77-73-6; Chemical Formula: CioHit 
H.S. No. 1132 

OSHA has no limit for 
dicyclopentadiene (DCPD) in 
construction, maritime, or agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the proposed limit. 
The 1987-1988 ACGIH TLV* for 
dicyclopentadiene is 5-ppra as an 8-hour 
TWA. In construction, maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA PEL of 5 ppm. This is the 
limit recently established for this 
substance in general industry. 

At room temperature. DCPD is a solid 
that has a disagreeable odor. This 
substance is used in the production of 
chlorinated hydrocarbon pesticides, to 
stabilize organophosphorus pesticides, 
and to produce elastomers, paints, 
varnishes, and flame retardants 
(Clayton and Clayton 1981. p. 3242; 
ACGEH 1986, p. 194). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

The health effects associated with 
exposure to DCPD include severe eye 
and moderate skin irritation (RTECS 
1990), as well as renal damage and 


possible pulmonary damage. By the oral 
and intraperitoneal routes, DCPD is 
extremely toxic, with an oral LDso value 
of 353 mg/kg and an intraperitoneal LDso 
value of 200 mg/kg in rats (RTECS 1990); 
fatalities occurred among rats within 60 
minutes of exposure to the saturated 
vapor (Kinkead, Pozzani. Geary, and 
Carpenter 197l/Ex. 1-606). The LCso in 
rats is 359 ppm for 4 hours, and the 
dermal LDm in rabbits is 5080 mg/kg 
(RTECS 1990). Kinkead and associates 
(1971/Ex. 1-606) report that rats exposed 
repeatedly for 10 days survived 
concentrations of 72 or 146 ppm but had 
convulsions and succumbed at the 332- 
ppm level; autopsy revealed lung 
hemorrhage and blood in,the intestines; 
in the females, hemorrhage of the 
thymus also occurred (Kinkead, Pozzani. 
Geary, and Carpenter 1971/Ex. 1-606). 
Chronic exposures of 7 hours/day for 89 
days produced kidney damage and some 
pulmonary effects in rats exposed to 
concentrations of 35 or 74 ppm; the no¬ 
effect level for these endpoints in rats 
was determined to be below 19.7 ppm. 
Dogs exposed to dicyclopentadiene 
concentrations of 9. 23, or 32 ppm on the 
same regimen exhibited only minimal 
effects (Kinkead. Pozzani. Geary, and 
Carpenter 197l/Ex. 1-606). 

Human sensory response tests 
resulted in findings of mild eye and 
throat irritation within 7 minutes* 
exposure to DCPD vapor at a 
concentration of 1 ppm and of olfactory 
fatigue within 24 minutes; a 3(>-minute 
exposure to a 5.5-ppm concentration 
produced no olfactory fatigue (ACGIH 
1986/Ex. 1-3, p. 194). Subjective 
complaints of headache during the first 
two months of occupational exposure 
disappeared during the following 3 
mont^ of exposure, suggesting that 
humans develop a tolerance for this 
substance (ACGIH 1986/Ex. 1-3, p. IM). 

Based on this evidence in animals and 
humans. OSHA is proposing an 8-hour 
TWA PEL of 5 ppm for 
dicyclopentadiene. *rhe Agency 
preliminarily concludes that this limit 
will protect workers in construction, 
maritime, and agriculture against the 
significant risks of kidney injury, 
pulmonary effects, and irritation that are 
associated with occupational exposure 
to DCPD at the levels permitted in the 
absence of an OSHA limit in these 
sectors. OSHA believes that the 
proposed PEL is necessary to 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
ETHYL SnJCATE 
CAS: 78-10-4; Chemical Formula: 

Si(0&H5)4 


H.S. No. 1166 

OSHA s permissible exposure limit for 
ethyl silicate in construction and 
maritime is 100 ppm as an 8-hour TWA. 
there is no PEL in agriculture. NIOSH 
has no REL for ethyl silicate but concurs 
(Ex. 8-47, Table Nl) with the selection of 
the proposed limit The 1987-1988 
ACGIH TLV* for this substance was an 
8-hour TWA of 10 ppm. OSHA is 
proposing a 10 ppm 8-hour TWA PEL for 
ethyl silicate in construction, maritime, 
and agriculture. This is the limit recently 
established for this substance in general 
industry. 

Ethyl silicate is a colorless liquid with 
a faint odor. It is used as an adherent in 
controlled-release pesticides, as a 
weatherproofing agent on mortar and 
cement and in paints and other coatings. 
It is also used as a chemical 
intermediate (ACGIH 1986, p. 264; HSDB 
1986). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

In addition to kidney damage, ethyl 
silicate causes both irritation and 
S 3 ' 8 temic toxicity. The oral LD50 in rats is 
6270 mg/kg. and the lowest lethal 
concentration in rats is 1000 ppm for 4 
hours (RTECS 1990). The dermal LDm in 
rabbits is 5878 mg/kg (RTECS 1990). In 
guinea pigs and rats, a 60-minute 
exposure of 2000 ppm was reported as 
the maximal duration/concentration 
that did not cause serious disturbances; 
500 ppm was the maximal no-effect 
exposure level for an exposure of 
several hours' duration (Smyth and 
Seaton 1940b/Ex. 1-376). Thirty-day 
exposures to 400 ppm ethyl silicate for 7 
hours/day caused significant mortality 
in rats and damage to the limgs. liver, 
and kidney in the surviving animals. 
Exposures of rats, guinea pigs, and mice 
to 88. 50, or 23 ppm for 90 days (7 hours/ 
day, 5 days/week) resulted only in 
decreased kidney weights in mice 
exposed at the 88-ppm level (Pozzani 
and Carpenter 1951/Ex. 1-166). In 
another study, Kasper. McCord, and 
Fredrick (1937/Ex. 1-1155) showed that 
animals exposed to 164 ppm ethyl 
silicate for 17 8-hour days showed less 
weight gain than did controls. Rowe and 
associates (1948/Ex. 1-359) reported that 
three 7-hour exposures to a 1000-ppm 
concentration were fatal to 4 of 10 rats; 
similar exposures to 500 ppm caused 
pronounced kidney changes and slight 
lung irritation. Four to 10 similar 
exposures at 250 ppm caused slow 
weight loss and some lung and renal 
changes; at 125 ppm. slight to moderate 
kidney damage was observed (Rowe, 
Spencer, and Bass 1948/Ex. 1-359). 
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Smyth and Seaton (1940b/Ex. 1-376) 
reported that exposure to a 
concentration of 1200 ppm causes 
lacrimation in humans and that 250 ppm 
causes eye and nose irritation. Very 
brief exposures to high concentrations of 
ethyl silicate cause severe irritation in 
humans. At a 3000-ppm concentration, 
the irritation caused even by brief 
exposures is reported to be intolerable. 
At a 1200>ppm concentration, exposure 
causes a stinging sensation and tearing; 
at 700 ppm. Eoild stinging of the eyes 
occurred Even at a concentration of 250 
ppm, slight irritation of the eyes was 
reported (Proctor, Hughes, and 
Fischman 1988, p. 258). 

In construction, maritime, and 
agriculture, OSHA is proposing a PEL 
for ethyl silicate of 10 ppm as an 8>hour 
TWA. The Agency preliminarily 
concludes that this limit is necessary to 
protect workers in construction, 
maritime, and agriculture from the 
significant risk of renal damage that is 
associated with exposures to this 
substance at concentrations above the 
proposed PEL OSHA considers these 
effects material impairments of health 
and believes that the proposed PEL will 
reduce this significant risk. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
HEXACHLOROBUTADIENE 
CAS: 87-68-3; Chemical Formula; 

cci,=ca—ca=ccu 

H.S. No. 1195 

In construction, maritime, and 
agriculture, OSHA has no exposure limit 
for hexachlorobutadiene (HCBD). 

NIOSH has no REL for 
hexachlorobutadiene but concurs (Ex. 8- 
47, Table N6A) with the limit being 
proposed The ACGIH has a TLV*- 
TWA of 0.02 ppm, and a skin notation, 
for this substance, which it also 
classifies as a suspected human 
carcinogen (A2). OSHA is proposing an 
8 -hour TWA P^ of 0,02 ppm for HCBD 
in construction, maritime, and 
a^culture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all regulated sectors. 

Hexachlorobutadiene is a heavy, clear 
liquid. This substance is used as a 
chemical intermediate in the production 
of lubricants and of rubber compounds. 

It also finds use in the recovery of 
chlorine-containing gas in chlorine 
plants and as a gyroscope fluid (lARC 
1979, p. 180). 

In addition to kidney injury, exposure 
to hexachlorobutadiene causes 
respiratory and other irritation, as well 
as cancer. The LDms reported for mice, 
rats, and guinea pigs are 110, 90, and 90 
mg/kg, respectively (RTECS1990), and 


the dermal LDm in rabbits is 1211 mg/kg 
(RTECS 1990). Rats survived exposures 
to a 161-ppm concentration for 0.88 hour 
or to 34 ppm for 3.3 hours: most guinea 
pigs and cats similarly exposed died 
(Kociba. Schwetz, Keyes et al. 1977/Ex. 
1-494). Another inhalation study in rats 
showed eye and nose irritation, 
respiratory difficulty, and damage to 
kidney tissue and the adrenal cortex 
after two 4-hour exposures at 250 ppm; 
twelve 6-hour exposures to 100 ppm 
caused eye and nose irritation, 
respiratory difficulty, weight loss, 
anemia in the female animals, and 
kidney and adrenal damage; fifteen 6- 
hour exposures to 25 ppm caused 
retarded weight gain in females, 
respiratory difficulty, and kidney 
damage; fifteen 6-hour exposures to a 
10 -ppm concentration caused retarded 
weight gain in females but no systemic 
injury; and fifteen 6-hour exposures at 5 
ppm resulted in no adverse effects 
(Gage 1970/Ex. 1-318). 

Reproductive studies in male and 
female rats demonstrated multiple 
toxicological effects, including Iddney 
damage in both sexes and increased 
liver weight in males, at the high-dose 
level of 20 mg/kg/day. Dietary 
administration of 20. 2, or 0.2 mg/kg 
daily had no effect on conception 
percentages, gestational survival, 
neonatal survival, neonatal sex ratios, 
neonatal morphology, or neonatal body 
weights (except for the high-dose 
neonates) (Schwetz, Smith, Humiston et 
al. 1977/]^. 1-368). Results of lifetime 
dietary studies suggest that the no-effect 
level for hexachlorobutadiene in rats is 
0.2 mg/kg/day, that a clear dose- 
response relationship exists for HCBD- 
induced toxicity affecting primarily the 
kidney, and that carcinogenic effects 
(i.e., renal neoplasms) result from 
ingestion of 20 mg/kg/day (Kociba. 
Schwetz, Keyes et al 1977/Ex. 1^94). 
These authors also reported that HCBD- 
induced neoplasms occurred in these 
animals only at HCBD doses higher than 
those causing discernible renal injury. 
The International Agency for Research 
on Cancer (lARC) has concluded that 
there is limited evidence that 
hexachlorobutadiene is carcinogenic in 
animals (LARC 1979, p. 189). NIOSH also 
(Ex. 8-47, Table N6A) considers 
hexachlorobutadiene a potential human 
carcinogen. 

Based on this evidence. OSHA is 
proposing an 8-hour TWA limit of 0.02 
ppm for hexachlorobutadiene in 
construction, maritime, and agriculture. 
Assuming a 10-m’ per day breathing 
volume per S-hour workshift and a 70-kg 
body weight for humans, the proposed 
limit would correspond to a daily 
hexachlorobutadiene intake of 


approximately 0.03 mg/kg. which is 
about 10 times below the observed no- 
effect level in rats fed 
hexachlorobutadiene. The Agency 
preliminarily concludes that this 0.02- 
ppm limit will protect workers in 
construction, maritime, and agriculture 
from the significant risks of kidney 
damage; eye, skin, and pulmonary 
irritation; and renal neoplasms that are 
potentially associated with exposure to 
HCBD at levels above the proposed 
limit OSHA considers these effects 
material impairments of health and 
believes that the proposed PEL is 
necessary to substantially reduce this 
risk. In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

HEXONE (METIiYL ISOBUTYL 

KETONE) 

CAS: 108-10-1; Chemical Formula: 

CHsCOCHaCHfCHjla 
H.S. No. 1203 

In construction and maritime. OSHA's 
8 -hour TWA limit for hexone (methyl 
isobutyl ketone, or MIBK) is 100 ppm. 
The ACGIH has established a TLV®- 
TWA of 50 ppm and a TLV®-STEL of 75 
ppm for this substance. NIOSH has a 
T^A REL of 50 ppm for MIBK but 
concurs (Ex. 8-47. Table Nl) that the 
limits OSHA is proposing are 
appropriate. OSHA is proposing a 50- 
ppm 8-hour TWA limit and a 75-ppm 
STEL for hexone in construction, 
maritime, and agriculture. These are the 
limits recently established for this 
substance in general industry. 

Hexone is a clear liquid with a 
characteristic ketone odor. This 
substance is used as a nitrocellulose and 
cellulose ether solvent and a solvent for 
paints, varnishes, protective coatings, 
fats, waxes, oils, gums, and resins 
(ACGIH 1986. p. 402; HSDB 1986). It also 
finds use in drycleaning preparations 
and in the synthesis of methyl isobutyl 
carbinol (HSDB 1986). 

In addition to renal toxicity, hexone 
causes irritation of the eyes, mucous 
membranes, and skin and, at high 
concentrations, is a narcotic in animals 
(Proctor. Hughes, and Fischman 1988, p. 
337). The oral LE^ in rats is 2080 mg/kg, 
and the LCm in the same species is 8000 
ppm for 4 hours (RTECS 1990). A 4-hour 
exposure to 4000 ppm MIBK Idlled all 
exposed rats, but a similar exposure to 
2000 ppm was not fatal to these animals 
(Smyth, Carpenter, and Weil 1951/Ex. 1- 
439). Guinea pigs exposed to a MIBK 
concentration of 10,000 ppm 
immediately showed signs of irritation 
(Specht, Miller, Valaer, and Sayers 
1940/Ex. 1-1179). 






26172 


Federal Register / Vol. 57, No. 114 / Friday, June 12. 1992 / Proposed Rules 


MacEwen, Vemot. and Haun (1971/ 
Ex. 1-194) exposed rats, mice, dogs, and 
monkeys to 100 or 200 ppm MIBK for 
two weeks and noted no signs of 
intoxication: however, rats exposed to 
100 ppm had heavier kidneys and higher 
kidney-to-body-weight ratios at autopsy, 
and. at 200 ppm. the livers of exposed 
animals were heavier as well. 
Postmortem examination revealed 
nephrosis of the proximal tubules. The 
same authors (MacEwen. Vemot. and 
Haun 1971/Ex. 1-194), exposed rhesus 
monkeys, dogs, and rats continuously 
for 90 days to MIBK concentrations of 
100 ppm. These authors observed no 
signiHcant changes in clinical chemistry 
or blood test results, although the rats 
had heavier kidneys and livers, 
reversible hyaline droplet degeneration 
of the proximal tubules of the kidneys, 
and some necrosis of the tubules at 
autopsy. 

Silverman. Schulte, and First (1946/ 

Ex. 1-142) determined that the maximum 
dose of MIBK tolerable to human 
volunteers for eight hours was 100 ppm: 
at 200 ppm, these subjects found the 
odor of MIBK objectionable and the 
vapor irritating. Linari and co-workers 
(1964/Ex. 1-1159) reported that more 
than half of all workers exposed to 500 
ppm of MIBK for 20 to 30 minutes daily, 
and perhaps to 80 ppm for the remainder 
of the shift, experienced weakness, loss 
of appetite, headache, burning eyes, 
nausea, vomiting, and sore throat; 
several of these workers also reported 
insomnia, somnolence, heartburn, and 
intestinal pain. Some workers had 
enlarged livers and others had colitis. 
Clinical test results on these workers 
were normal (Linari, Perrelli, and Varese 
1964/Ex. 1-1159). 

In a follow-up study on this same 
group of centrifuge operation workers. 
Armeli and co-workers (1968/Ex. 1- 
1028) determined that reduction of MIBK 
levels (during the 15 to 30 minutes of 
centrifuge operation) to 100 to 105 ppm. 
and (for the remainder of the shift) to 50 
ppm had also signiHcantly reduced the 
symptomatology reported earlier by 
these workers. However, liver 
enlargement persisted in two workers, 
and a few workers continued to report 
gastrointestinal and nervous system 
effects (Armeli, Linari. and Martorano 
1968/Ex. 1-1028). 

Elkins (1959f/Ex. 1-734) noted that 
exposure to 100 ppm during boot- 
waterproofing operations caused 
workers to develop headache and 
nausea: another similarly exposed group 
experienced only irritation at 100 ppm. 
Human volunteers developed head¬ 
aches. eye Irritation, sore throat, and 
nausea and experienced weakness 


when they were exposed for an 
unspecified time to a hexone 
concentration of 80 to 500 ppm (Proctor. 
Hughes, and Fischman 1988. p. 337). 
Hexone causes defatting of the skin on 
repeated or prolonged contact (AIHA 
1966). 

OSHA is proposing an 8-hour TWA 
limit of 50 ppm and a 15-minute STEL of 
75 ppm for hexone in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that these limits 
will protect workers in construction, 
maritime, and agriculture from the 
significant risks of headache, nausea, 
and irritation, as well as the potential 
kidney and liver effects that are 
associated with exposures to hexone. 
OSHA considers these effects material 
impairments of health and believes that 
the proposed PELs are necessary to 
substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

URANIUM (SOLUBLE COMPOUNDS) 
CAS: Varies; Chemical Formula: Varies 

In construction and maritime, OSHA’s 
PEL for the soluble compounds of 
uranium is an 8-hour TWA of 0.2 mg/m*, 
measured as uranium. There is no Pl^ in 
agriculture. The ACGIH TLV^s for the 
soluble uranium compounds are 0.2 mg/ 
m* as an 8-hour TWA and 0.6 mg/m* as 
a 15-minute STEL. NIOSH has no REL 
but concurred (Ex. 8-47, Table Nl) with 
the proposed limit when it was 
established recently in general industry. 
In construction, maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA of 0.05 mg/m*. 

The soluble compounds of uranium 
most common in industrial use are 
uranium hexafluoride, uranyl acetate, 
uranyl chloride, uranyl fluoride, uranyl 
nitrate, and uranyl sulfate. The physical 
and chemical properties and uses of 
these compounds vary with the 
particular substance. 

Exposure of animals to the soluble 
compounds of uranium may cause both 
chemical poisoning and radiation injury 
(Clayton and Clayton 1981, p. 1996). The 
soluble uranium compounds are 
chemically more toxic than the insoluble 
compounds, but both the soluble and 
insoluble compounds have the same 
potential to cause radiation injury 
(Clayton and Clayton 1981, p. 2000; 
Klaassen, Amdur, and Doull 1986, p. 

695). The most significant damage 
occurs to the kidneys and lungs, but the 
eyes and central nervous system also 
may be adversely affected. Data suggest 
that exposure to uranium also causes 
carcinogenic and mutagenic effects. The 
intraperitoneal LDm for uranyl nitrate is 


400 mg/kg in mice (Sax and Lewis 1989. 
p. 3446). Exposure to the dusts and mists 
of the soluble uranium compounds is 
fatal to almost all animals exposed by 
inhalation to 20 mg/m* daily for 1 
month: death is caused by acute renal 
failure and pulmonary Insufficiency. 
Exposure levels of 0.2 mg/m* are 
occasionally fatal, while levels of 0.05 
mg/m*produce no detectable effects 
(Clayton and Clayton 1981. p. 2001; 
Proctor. Hughes, and Fischman 1988. p. 

501) . Rats, monkeys, and dogs exposed 
to an airborne concentration of 5 mg/m* 
soluble uranium compounds for 6 hours/ 
day, 5 days/week for 5 years showed no 
evidence of acute uranium toxicity, 
although autopsy 6.5 years after 
cessation of exp>osure revealed an 
increase in the incidence of pulmonary 
neoplasms in the dogs and monkeys 
(AIHA 1978). Dogs fed 0.2 mg/kg uranyl 
nitrate for 1 year tolerated the exposure 
but exhibited growth deficits and 
abnormal urinary protein and glucose 
levels indicative of renal damage 
(Clayton and Clayton 1981, p. 2001). 
Male rats fed 0.1 percent uranyl nitrate 
and female rats fed 0.5 percent uranyl 
nitrate for 2 years showed no adverse 
growth effects: exposure to 0.05 percent 
for 2 years caused no effects (Clayton 
and Clayton 1981, p. 2001). Rabbits 
exposed to soluble uranium salts 
developed neurological symptoms and 
pathological changes in the cerebral and 
cerebellar cortices: exposed dogs 
developed epithelial degeneration of the 
choroid plexi (HSDB1986). All soluble 
uranium compounds are lethal when 
applied in a single dose to rabbits* skin: 
some are also lethal when placed in the 
conjunctival sac (Clayton and Clayton 
1981, p. 2000). Most soluble uranium 
compounds also damage the eye itself 
on contact (Grant 1986, p. 965). Exposure 
to 0.18 mg/ml uranyl nitrate produced 
chromatid and chromosomal damage in 
Chinese hamster cells in vitro (HSDB 
1986). 

As in animals, exposure of humans to 
the soluble compounds of uranium may 
cause both chemical poisoning and 
radiation injury. Acute exposure to the 
dusts of the soluble compounds irritates 
the mucous membranes, eyes, and 
respiratory tract, and acute 
overexposure via any route of 
administration causes kidney damage 
(Proctor, Hughes, and Fischman 1988. p. 

502) . Several acute exposures have been 
documented. Two deaths occurred after 
exposure to gaseous uranium 
hexafluoride: One worker died 10 
minutes after a 5-minute exposure, and 
the other died 70 minutes after a brief 
exposure. Both cases were complicated 
by exposure to steam, which caused 
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third-degree bums and liberated 
hydrofluoric acid (Clayton and Clayton 
1981. pp. 2008-2009). In another incident, 
exposure to gaseous uranium 
hexafluoride (and its hydrolysis 
products, including hydrofluoric acid) 
caused chemical conjunctivitis with 
comeal necrosis, cough, and shortness 
of breath, accompanied by increased 
density of bronchovascular markings 
and hilar shadows on chest X-ray. 
laryngeal hemorrhages, and 
albuminuria, microhematuria, an 
elevated blood urea nitrogen level, and 
increased urinary solids (which are 
indicative of kidney injury and renal 
insufficiency). With treatment, recovery 
was complete (Clayton and Clayton 
1981. p. 2009). Uranium miners in the 
United States, Czechoslovakia, and 
Canada have an excess incidence of 
deaths from respiratory cancer and 
pulmonary insufficiency, which are 
presumed to be caused by radiation 
injury from radon gas. a byproduct of 
uranium decay (Rom 1983, p. 688). A 
study of the risk of respiratory deaths 
among uranium miners in the U.S. 
showed the following dose-response: 
miners exposed for 5 to 9.9 years had a 
2 -fold increase in risk; miners exposed 
for 10 to 24.9 years had a 3.6-fold 
increase in risk; and those exposed for 
greater than 24.9 years had a 3.75-fold 
increase in risk. Smoking was shown 
both to increase the risk of death from 
respiratory disease and to shorten the 
neoplastic latency period (Clayton and 
Clayton 1981, pp. 2010-2011). In contact 
with the skin, uranyl nitrate causes 
bums (Klaassen, Amdur, and Doull 1986, 
p. 828). Uranium miners have elevations 


of all types of chromosome aberrations; 
an increase in chromosomal aberrations 
in cultured lymphocytes is correlated 
with exposure to radon daughters (Rom 
1983, p. 689). Uranyl nitrate is mutagenic 
to lymphocytes at 100 \l%I\ (RTECS 
1989). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to the soluble compounds 
of uranium is associated with kidney 
and liver damage and. perhaps, of 
cancer. The Agency believes that the 
proposed PEL of 0.05 mg/m* is necessary 
to protect workers in construction, 
maritime, and agriculture from the 
significant risk of incurring these 
exposure-related effects, which OSHA 
considers material impairments of 
health within the meaning of the Act. In 
addition, promulgation of this limit will 
make OSHA*s PEL for these substances 
consistent across all regulated sectors. 

Preliminary Conclusion for Both Liver 
and Kidney Toxins 

The health effects associated with 
occupational exposures to the hepato- 
and nephrotoxins shown in Tables C4-1 
and C4^2 can be acute or chronic, 
reversible or irreversible, temporarily 
disabling or threatening to life. Workers 
in construction, maritime, and 
agriculture who experience chemically 
induced hepatotoxic or nephrotoxic 
effects may have enlarged livers, high 
blood pressure, hormonal imbalances, 
and/or organ necrosis. In addition, 
exposure to these substances is 
associated with a host of other adverse 
health effects, ranging from pulmonary 
irritation to cancer, and OSHA 
preliminarily concludes that the 


proposed limits are necessary to 
substantially reduce the risk of these 
effects as well. In addition, 
promulgation of these limits will make 
OSHA’s PELS for these substances 
consistent across all regulated sectors. 

5. Substances for Which Proposed 
Limits are Based on Avoidance of 
Ocular Effects 

Introduction, Seven of the chemicals 
for which OSHA is proposing limits 
have the potential to cause serious 
ocular effects among workers in a 
variety of occupational settings. Some of 
the chemicals in this group are also 
sensory irritants and have other target 
organ effects; these substances have 
been placed in this section of the 
proposal because their limits are based 
primarily on their ability to cause 
permanent damage to the cornea, lens, 
or optic nerve of the eyes of exposed 
workers. 

Table C5-1 lists these ocular toxins, 
along with their CAS numbers, an 
OSHA-assigned HS number that is used 
tq facilitate Indexing of the rulemaking 
docket, their 1987-1988 ACGIH TLV»s. 
and their NIOSH RELs (if any). In 
addition. Table C5-1 shows OSHA’s 
current PELs for these substances in 
construction and maritime. (OSHA 
currently has no PELs in agriculture.) 

The right-hand column in Table C5-1 
shows the PEL recently promulgated for 
each substance in the Agency's final Air 
Contaminants standard for general 
industry; these are the limits being 
proposed for these substances today in 
construction, maritime, and agricultural 
workplaces. 


Table C5-1.—Substances for Which Proposed Limits are Based on Avoidance of Ocular Effects 


H.S. No./chemical name 


Currerrt OSHA 
PEL in 

construction and 
maritime 



Proposed OSHA PEL in 

CAS No.- 

1987-1988 ACGIH TLV ‘ 

NIOSH REL/V 

construction, maritime, and 
agriculture 

1172 N-Ethylmorphotine.. 

100-74-3 

20 ppm TWA, 

Skin. 

5 ppm TWA, Skin. 


5 ppm TWA, Skin. 




1209 Hydrogen sulfide.. 

7783-06-4 

10 ppm TWA. 

10 ppm TWA, 15 ppm STEL.. 

10 ppm Ceiling 

10 ppm TWA. 15 ppm STEL 

2094 HydroquirKXie.... 




(10 min). 


123-31-9 

2 mg/m* TWA. 

? mg/m* TWA. 

2 mg/m* Ceiling 
(15 min). 

2 mg/m* TWA. 

1252 Methyl alcohol. 



67-56-1 

200 ppm TWA- 

200 ppm TWA, 250 ppm STEL, 
Skin. 

200 ppm TWA, 

800 ppm 

200 ppm TWA, 250 ppm STEL 
Skin. 

1266 Methyl silicate. 




Ceiling (15 min). 


681-84-5 

5 ppm Ceiling. 

1 ppm TWA-.-. 

1 ppm TWA. 

10 ppm TWA, 15 ppm STEL 

0.1 ppm TWA. 

12M Naphthatone... 

91-20-3 

10 ppm TWA.. 

10 ppm TWA, 15 ppm STEL. 


2138 Ouinone (p-Benzoquinone). 

106-51-4 

0.5 ppm TWA_ 

0.1 ppm TWA__ 

.... 


•ps^’s TWA limits are for S-hour exposures, its STELs are for 15 minutes unless otherwise specified, and its ceiHnos are peaks not to be exceeded for any 
period of time. ■ / 


cited]. 


OSHA's PELS do not currently apply in Agriculture Cor in longshoring except in circumstances where the General Duty clause (Sec. 5(a)(1) of the Act) is 


ACGIH TLV^TWA is for an 6-hour exposure; its STELs are 15-minute limits not to be exceeded more than 4 times per day with a minimum of 60 
successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. 

NIOSH TWA llmita are for 10 hour/day. 40 hour/week exposures unless otherwise specified, arxl its ceilings are peaks not to be exceeded for any period of 

time unless a duration is specified in parentheses. w k- y h- 
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For N-ethylmorpholine, OSHA's 
current PEL in construction, shipyards, 
and marine terminals is 20 ppm. with a 
skin notation; the Agency is proposing 
to reduce the 8-hour TWA PEL to 5 ppm 
and to retain the skin designation for 
this substance. For three of these 
substances—hydrogen sulfide, methyl 
alcohol, and naphthalene—OSHA is 
proposing to add short-term exposure 
limits to existing 8-hour TWA PELs, and 
for another substance, methyl silicate. 
OSHA is proposing to revise the current 
5 ppm ceiling limit to a 1 ppm 8-hour 
TV\'A PEL. For hydroquinone. OSHA is 
retaining the PEL that currently exists in 
construction and maritime and 
proposing to extend it to agriculture, and 
for guinone, the Agency is proposing to 
reduce the limit to 0.1 ppm. 

Description of the health effects. 
Damage to the eye caused by exposure 
to the chemicals in this group can occur 
in the form of comeal, lens, retinal, 
ganglion cell layer, or optic nerve 
effects. Depending on the severity of the 
exposure, individual susceptibility, and 
the particular chemical and 
circumstances involved, this damage 
may be transient, temporarily disabling, 
or permanently blinding. 

Corneal effects. The cornea and 
conjunctiva are the outer surfaces of the 
eye and are thus directly exposed to 
external insults. Since the cornea must 
maintain transparency to remain 
functional, scar formation after injury to 
the cornea can destroy visual function 
completely. Recent evidence suggests 
that the transparency of the cornea is 
maintained by thin inner and outer 
boundary layers and that the death of 
these layers leads to loss of 
transparency (Potts 1986/Ex. 1-174). The 
comeal epithelium (outer layer) 
sometimes regenerates, depending on 
the depth of the bum or insult and the 
nature of the toxicant 

The vapors of some chemicals, 
including methyl silicate, produce 
painful comeal epithelial injuries that 
are associated with a delay in the onset 
of symptoms. These substances can 
continue to cause pain and loss of 
comeal epithelial cells for several hours 
after exposure. Typically, there is no 
discomfort during the actual exposure to 
the vapor, but several hours later, the 
eyes begin to bum, vision blurs, and 
conjunctival hyperemia, tearing, 
photophobia, and squinting occur (Grant 
1986/Ex. 1-975). Possible mechanisms of 
action are enzyme inhibition, denaturing 
of other proteins, alteration of the DNA, 
and interference with the mitotic 
process: after a period of exposure, the 
affected cells die. Although the damaged 
epithelium sometimes regenerates after 


this type of injury, the damage can also 
involve the comeal stroma and 
endothelium, leading to scarring, 
vascularization, opacity, and loss of 
vision. The poor warning properties 
characteristic of these substances (i.e., 
their failure to cause immediate 
irritation and pain) make the 
establishment of protective exposure 
limits particularly important. 

Exposure to the vapors of some of the 
substances in this group produces 
painless edema of the comeal 
epithelium, which can be accompanied 
by the delayed onset of visual haloes. A 
chemical that produces these effects is 
N-ethylmorpholine, a catalyst used to 
manufacture urethane foam. Painless 
edema generally occurs in workers who 
have been exposed for several hours to 
airborne concentrations that do not 
produce discomfort during the exposure 
itself. The visual effect produced by 
such exposures consists of the 
appearance of colored haloes around 
lights, an effect that is caused by the 
diffraction of light through the swollen 
epithelial cells of the eye. Visual haloes 
are severely distracting and restrict 
activity, substantially, and the 
mechanism underlying this effect is not 
well understood (Grant 1986/Ex. 1-975). 

Lens effects. The lens is a transparent, 
avascular tissue surrounded by a thin, 
collagenous capsule. The major portion 
of the lens is composed of long, thin 
fibers that form closely packed, onion¬ 
like layers. Transparency is dependent 
on several factors: a highly ordered 
cellular arrangement; fiber size, shape, 
and uniformity: molecular structure; and 
regularity of fiber packing (Potts 1986/ 
Ex. 1-174). Interference with lens 
metabolism, with transport across cell 
boundaries, or with the integrity of the 
lens capsule itself can cause a loss of 
lens transparency and lead to decreased 
visual acuity (Potts 1986/Ex. 1-174). All 
such changes in lens transparency are 
referred to as cataracts. 

Retinal effects. The retina is a 
compact neural structure that is 
responsible for converting the ocular 
light image to neural impulses. Because 
the retina is an internal structure, it is 
not generally affected by exposure to 
dust, splashes of liquids, or vapors. 
However, exposure to certain internally 
absorbed substances, such as methyl 
alcohol, may cause changes or lesions in 
the retina, including retinal edema or 
hemorrhage. Exposure to a few of the 
substances in this group can cause acute 
narrowing of the retinal arteries 
themselves, which can lead, in turn, to 
damage of the optic nerve and loss of 
vision. 


Effects on ganglion cell layer and 
optic nerve. Below the retinal surface 
layer lies the ganglion cell layer, which 
is composed of the cell bodies of 
neurons that extend to the midbrain via 
the optic nerve. Ganglion cells may be 
damaged directly when a chemical acts 
on the cell bodies themselves or 
secondarily when a toxin destroys the 
optic nerv^e. Depending on the severity 
of the exposure, loss of visual acuity or 
vision may ensue. 

Dose-Response Relationships and 
Ocular Effects 

For most of the chemicals shown in 
Table C5-1, limits have been proposed 
on the basis of research in animals, 
health surveys, and case reports of 
injuries occurring in occupationally 
exposed populations. These studies 
indicate that exposures to 
concentrations of these substances at 
levels above the no-observed-effect 
level cause pain and may damage the 
eyes of exposed workers. For some of 
these substances, the available human 
data are limited, and evidence from 
animal studies or knowledge of a 
chemicaFs structural analogy to another 
chemical known to have ocular effects 
provides the basis for the proposed 
exposure limit. Animal models are 
generally good predictors of ocular 
effects in humans because the eyes of 
rodents, especially those of guinea pigs 
and rabbits, closely resemble human 
eyes. Thus, animal studies on the effects 
of chemical exposure on the eye can be 
relied on to predict accurately how the 
chemicals that produce these effects in 
animals will behave in workers exposed 
in industrial situations. For the seven 
chemicals in this group of ocular toxins, 
the available toxicologic data and 
OSHA’s preliminary findings are 
described below. 
N-ETHYLMORPHOUNE 
CAS: 100-74-3; Chemical Formula: 

CgHuNO 
H.S. No. 1172 

In construction, shipyards, marine 
terminals, and long-shoring, the current 
OSHA PEL for N-ethylmorpholine is 20 
ppm as an 8-hour TWA, with a skin 
notation. OSHA has no PEL for this 
substance in agriculture, and NIOSH has 
no REL OSHA is retaining the skin 
notation and proposing an 8-hour TWA 
PEL of 5 ppm for this substance in 
construction, maritime, and agriculture. 
The proposed PEL and skin notation are 
consistent with the current ACGIH 
TLV* for N-ethylmorpholine; in the prior 
rulemaking. NIOSH concurred (Ex, 8-47. 
Table Nl) that this limit and notation 
were appropriate. Promulgation of this 
PEL for N-ethylmorpholine would make 
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the PEL for this substance consistent 
across all OSHA-regulated sectors. 

N-Ethylmorpholine is a colorless, 
flammable liquid with an ammonia-like 
odon it is used as a catalyst in urethane 
manufacture, an intermediate in the 
production of dyestuffs, 
pharmaceuticals, rubber accelerators, 
and emulsifiers, and as a solvent in 
many applications (HSDB 1990). 

N-Ethylmorpholine’s acute toxicity in 
animals is relatively low; the oral LDw 
in rats is 1780 mg/1^, and the LCw in 
mice is 18,000 mg/m ’ for 2 hours 
(RTECS1990). However, the vapors of 
this substance have high toxicity for the 
eye (Smyth, Carpenter, Weil, and 
Pozzani 1954). When N-ethylmorphoIine 
was instilled into rabbit eyes, it caused 
the cornea to become hazy within 5 
minutes and the epithelium covering the 
eye to slough off (Smyth, Carpenter, 
Weil, and Pozzani 1954). The injury to 
rabbits* eyes caused by N- 
ethylmorpholine was graded 7 on an 
ascending severity scale of 1 to 10 
(Smyth. Carpenter, Weil, and Pozzani 
1954). 

Overexposure to fairly low 
concentrations of the vapors from this 
substance causes corneal edema, blue- 
gray vision, and colored haloes, as well 
as irritation of the eyes, skin, mucous 
membranes, and upper respiratory tract. 
Typically, vision becomes misty and 
hdoes appear a few hours after workers 
have been exposed to N- 
ethylmorpholine vapors for a period of 
hours. Distortion of vision can occur 
even at levels considerably lower than 
those that cause irritation 
(Mastromatteo 1965/Ex. 1-146). 

Reversible corneal edema has been 
observed in workers exposed to 40 ppm 
or more of N-ethylmorpholine for 
several hours (Demehl 1966). Workers 
routinely exposed to 3- to 4-ppm 
concentrations but never to 
concentrations above 11 ppm 
complained of haloes and foggy vision 
as well as drowsiness (ACGIH 1986/Ex. 
1-3, p. 263). The irritant effects of N- 
ethylmorpholine were also seen in a 
controlled-exposure experiment 
involving volunteer subjects. Ten 
volunteers exposed for 2.5 minutes to a 
concentration of 100 ppm experienced 
irritation of the eyes, nose, and throat; 
those exposed for 2.5 minutes to a 50- 
ppm concentration experienced slight 
irritation; and no irritation was reported 
after exposure for 2.5 minutes to 25 ppm 
(ACGIH 1986/Ex. 1-3, p. 263). 

OSHA*s current 20-ppm PEL for N- 
ethylmorpholine in construction and 
maritime is not adequate to protect 
exposed workers against the occurrence 
of comeal edema and other adverse 
visual effects. Because comeal edema is 


both painless as it is developing and 
does not manifest symptoms for several 
hours after exposure, workers are likely 
to be unaware of the danger of 
exposure. This lack of warning 
properties is particularly hazardous 
because the effects on visual function of 
repeated exposure of the eyes to 
substances that cause comeal edema 
are not known. 

Based on this evidence, OSHA 
preliminarily finds that the proposed 
PEL of 5 ppm as an 8-hour TWA is 
necessary to protect workers in 
construction, maritime, and agriculture 
from N-ethylmorpholine*s injurious 
effects on ^e eyes. In addition, the 
Agency is retaining the skin notation 
because this substance can be absorbed 
through the skin in systemically toxic 
amounts (Genium MSDS 1986, No. 589). 
OSHA believes that the proposed PEL is 
necessary to reduce the significant risk 
of material health impairments, which 
are manifested as comeal edema, visual 
distortion, and other adverse visual 
effects, that are associated with 
occupational exposure to this substance. 
In addition, promulgation of this limit 
will make OSHA*s PEL for this 
substance consistent across all 
regulated sectors. 

HYDROGEN SULFIDE 

CAS: 7783-06-4; Chemical Formula: HaS 

H.S. No. 1209 

OSHA’s current limit for hydrogen 
sulfide in construction and maritime is 
10 ppm as an 8-hour TWA; there is no 
PEL for this substance in agriculture. 

The ACGIH TLV*8 for hydrogen sulfide 
are 10 ppm as an 8-hour TWA and 15 
ppm as a 15 minute STEL; NIOSH has a 
10-ppm, 10-minute REL for this 
substance. OSHA is retaining the 8-hour 
TWA of 10 ppm in construction and 
maritime and proposing to add a STEL 
of 15 ppm in these two sectors; the 
Agency is also proposing to extend both 
the 8-hour TWA and the STEL to 
agriculture. Promulgation of these PELs 
will make OSHA’s limits for hydrogen 
sulfide consistent across all regulated 
sectors. 

Hydrogen sulfide is a colorless, 
flammable gas with the odor of rotten 
eggs. It is widely used as a chemical 
intermediate, an analytical reagent, and 
in the manufacture of heavy water in the 
utilities sector. In agriculture, it is used 
as a disinfectant (HSDB 1985). It is also 
generated inadvertently by the 
fermentation of animal manure. Many 
farm workers have been exposed to this 
substance while working in the vicinity 
of liquid manure storage pits and have 
been asphyxiated as a consequence 
(Osbem and Crapo 1981). Hydrogen 
sulfide also is encountered in natural oil 


and gas deposits and in sewers, 
caissons, tunnels, and other construction 
sites (Grant 1986, p. 495). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Hydrogen sulfide's effects on 
experimental animals are similar to 
those seen in exposed workers: 
conjunctivitis, pulmonary irritation, 
acute poisoning, and death by chemical 
asphyxiation (Klaassen, Amdur, and 
Doull 1986, p. 242; Grant 1986, p. 496). 
The LCso in mice is 673 ppm for 1 hour 
(RTECS 1990). A number of experiments 
have demonstrated that exposure to 
hydrogen sulfide concentrations of 50 to 
100 ppm for several hours (or sometimes 
longer) causes damage to the corneal 
epithelium of dogs, cats, rabbits, and 
guinea pigs; animals are believed to be 
somewhat less sensitive than humans to 
hydrogen sulfide's ooJar effects but 
may be more sensitive to its pulmonary 
effects (Grant 1986, p. 496). 

When inhaled at concentrations 
exceeding 500 ppm, exposure to 
hydrogen sulfide has caused respiratory 
paralysis and death. Acutely poisoned 
individuals who recover may experience 
headaches, fatigue, dizziness, and 
nystagmus; eventually, however, 
recovery is usually complete (Milby 
1962; NRG 1979). The 1988 ACGIH 
Documentation (Ex. 1-3, p. 318) cites 
several reports (Brieger 1964; 

Kranenburg and Kessener 1935; Masure 
1950, in Carson 1963; Elkins 1950a/Ex. 1- 
953) of the occurrence of adverse ocular 
effects, including conjunctivitis, caused 
by exposure to 20 ppm or less of 
hydrogen sulfide. A study by Poda and 
Aiken (1966/Ex. 1-115) reports that the 
adoption of a voluntary limit of 10 ppm 
in two heavy-water plants eliminated 
exposure problems at those facilities. 

An early study by Flury and Zemik 
(1931f) reports that the conjunctivitis 
caused by the exposure of volunteers to 
10 to 15 ppm of hydrogen sulfide for six 
hours endured for several days; 
however, this substance is not known to 
have caused irreversible eye damage. 

In the earlier Air Contaminants 
rulemaking, OSHA received several 
comments related to the health effects 
and proposed limits for hydrogen sulfide 
(Exs. 3-1163, 3-216. 8-37, 8-47,129; Tr. 

XI, pp. 114, 225). One commenter, the 
Edison Electric Institute (EEI) (Tr. XI. p. 
225), described the exposures of utility 
workers to hydrogen sulfide, and 
another, the Montana Sulphur and 
Chemical Corporation (Ex. 3-216), stated 
that, in its opinion, the evidence for the 
proposed limits was not "compelling.** 
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Because Montana Sulphur and Chemical 
itself had never, in its \ong experience of 
manufacturing and handling this 
•‘notoriously toxic“ substance, had a 
case of eye irritation that required 
medical treatment, it urged OSH A (Ex. 
a-216) to promulgate a STEL for 
hydrogen sulHde in the range of 25 to 30 
ppm rather than at the proposed level of 
15 ppm. 

In response to this commenter, OSHA 
noted (54 FR 2494) that the proposed 
STEL of 15 ppm was based on the best 
available evidence (i.e.. a report that 
workers exposed to this substance at 
this level had not experienced eye 
irritation, while workers exposed to 
higher levels had experienced such 
effects), as well as reports in the 
industrial hygiene literature that levels 
below 20 ppm cause eye Irritation 
(Brieger 1964; Kranenburg and Kessener 
1935; Masure 1950, in Carson 1963; 

Elkins 1950a/ Ex.1-953). For example, 
the author of the best-l^own general 
source on the toxicology of the eye 
(Grant 1986) states that “where the 
concentration [of hydrogen sulfide] is 
regularly kept below 10 ppm in air. it is 
rare to have any Irritation of the eyes’* 

(p. 496). OSHA believes that the 
proposed STEL will ensure that 
concentrations are maintained close to 
the 8-hour TWA and that excursions 
above irritant levels are thus minimized. 

Based on this evidence. OSHA 
preliminarily finds that the current 10- 
ppm 8-hour TWA limit alone does not 
adequately protect workers in 
construction and maritime against the 
adverse ocular effects associated with 
exposure to concentrations of hydrogen 
sulRde above 10 ppm. Furthermore, 
agricultural workers are not presently 
protected by any limit OSHA believes 
that the eye irritation and conjunctivitis 
associated with such exposures 
represent a significant risk of material 
health impairment to workers in 
construction, maritime, and agriculture 
because these workers may experience 
pain and other ocular effects and be 
forced to seek medical treatment after 
such exposures. OSHA is accordingly 
retaining the 8-hour TWA limit of 10 
ppm for hydrogen sulfide in construction 
and maritime and is proposing to 
establish a short-term limit of 15 ppm in 
these two sectors. The Agency is also 
proposing to extend both limits to 
agriculture. The Agency preliminarily 
fmds that these limits are necessary to 
provide protection from the significant 
risk of exposure-related ocular effects, 
including conjunctivitis, comeal edema, 
and distortion of vision, associated with 
occupational exposure to hydrogen 
sulfide. In addition, promulgation of 


these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 

HYDROQUINONE 

CAS: 123-31-9; Chemical Formula: 

C6H4(0H)2 
H.S. No. 2094 

OSHA's current limit for 
hydroquinone in general industry, 
construction, and maritime is 2 mg/m* 
as an 8-hour TWA. The Agency has no 
PEL for hydroquinone in agriculture. The 
ACGIH TTV^-TWA for this substance is 
2 mg/m*. and the NIOSH REL is 2 mg/m* 
as a 15-minute ceiling. OSHA is 
proposing a PEL for hydroquinone of 2 
mg/ra* as an 8-hour TWA in agricxilture. 
Promulgation of this limit will make the 
PEL for hydroquinone consistent across 
all OSHA-regulated sectors. 

Hydroquinone is a white, crystalline 
solid that is used primarily in 
photographic developers. It is also used 
as an antioxidant or stabilizer in 
polymers, oils, fuels, and paints, and as 
a dye intermediate. Hydroquinone 
derivatives are reported to be effective 
antimitotic and tumor-inhibiting agents 
(ACGIH 1988, p. 319; Clayton and 
Clayton 1981, p. 2589). 

Exposure to hydroquinone causes skin 
and eye irritation, skin depigmentation, 
respiratory symptoms, and ocular 
damage. The oral LDm in rats is 320 mg/ 
kg; the dermal LDso in an unspecified 
species of mammal is 5970 mg/kg 
(RTECS1990). Before death, acutely 
poisoned animals exhibit an increase in 
motor activity, an increase in the 
formation of methemoglobin. 
hypersensitivity to external stimuli, 
labored breathing, hyperactive reflexes 
and cyanosis. These initial signs of 
poisoning are followed by clonic 
convulsions, exhaustion, loss of reflexes, 
lowered body temperature, paralysis, 
coma, and death (Clayton and Clayton 
1981, p. 2590). Pigment accumulation in 
the conjunctiva and cornea has been 
induced in rabbit eyes after 2 to 4 
months of daily application of powdered 
hydroquinone to Ae eyes. Scarring and 
gray opacifleation were also noted in 
this study (Grant 1986, p. 499). 

Industrial exposure to hydroquinone 
occurs during the manufacture and use 
of this substance and involves not only 
the dust of hydroquinone but its vapor. 
Acute exposure both to quinone and 
hydroquinone causes conjunctival 
irritation. In a study of workers 
manufacturing hydroquinone. eye 
injuries developed gradually over a 
period of years in workers exposed for 
fewer than 5 years. Although quinone 
was probably the main cause of these 
injuries, hydroquinone was considered a 
contributory cause. No systemic effects 


were associated with these exposures 
(Anderson and Oglesby 1958; Sterner. 
Oglesby, and Anderson 1947). Skin 
irritation, allergic sensitization, 
depigmentation, and dermatitis have 
reportedly occurred following repeated 
sl^n contact with creams containing 5 
percent or more hydroquinone (NIOSH 
1978). 

A group of 24 workers in a Swedish 
movie film laboratory who used 
hydroquinone-containing and other 
color ^m developing agents developed 
occupational dermatitis. Patch testing 
confirmed that hydroquinone was the 
allergenic agent in one of these workers 
(Liden, Brehmer-Andersson 1988). 
Another photography laboratory worker 
developed vitiligo (depigmentation of 
the skin) caused by hyefroquinone. This 
worker had been dipping x-ray films 
into hydroquinone with his bare hands 
for 10 years before he developed this 
condition (Das and Tandon 1988). 

Chronic exposure to quinone vapor 
and hydroquinone dust causes a 
brownish discoloration of the 
conjunctiva and cornea, small opacities 
of the cornea, and structural changes of 
the cornea that result in the loss of 
visual acuity. The structural corneal 
damage consisted of changes in the 
curvature of the lens; such curvature can 
lead to progressive loss of visual acuity 
and blindness (Anderson and Oglesby 
1958; Sterner, Oglesby, and Anderson 
1947). Exposure to hydroquinone dust 
concentrations as hi]^ as 20 to 30 mg/m* 
produced no systemic effects, and 
volunteers showed no signs of toxicity 
after ingesting 300 to 500 mg 
hydroquinone daily for up to 5 months 
(Carlson and Brewer 1953; Sterner. 
Oglesby, and Anderson 1947). In 
addition to ocular and skin effects, 
exposure to hydroquinone causes 
respiratory symptoms. Thirty-three 
workers exposed to hydroquinone. 
trimethyl hydroquinone. and retinene- 
hydroquinone. in a chemical plant 
showed a higher prevalence of 
respiratory symptoms than unexposed 
workers from the same plant, and the 
exposed group also showed significantly 
lower pulmonary function values. 
Because these workers had si^ificantly 
higher levels of immunoglobulin G and 
elevated levels of immunoglobulin E 
compared to in-plant controls, the 
authors concluded that exposure to 
hydroquinone causes ventilatory 
impairment, perhaps by an 
immunological mechanism (Choudat, 
Neukirch, Brochard. Barrat. Marsac, 
Conso. and Philbert 1988). 

Based on this evidence, OSHA is 
proposing a 2 mg/m* 8-hour TWA limit 
to protect workers in agriculture from 
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the significant risk of skin and 
respiratory irritation* skin 
depigmentation, and ocular damage 
associated with exposure to 
hydroquinone. OSHA considers these 
effects material impairments of health 
and preliminarily concludes that this 
limit is necessary to substantially 
reduce the significant risk of these 
impairments in exposed agricultural 
workers. In addition* promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

METHYL ALCOHOL 

CAS: 67-56-1; Chemical Formula: 

CHsOH 
RS. No. 1252 

OSHA's current 8-hour TWA limit for 
methyl alcohol in construction and 
maritime is 200 ppm as an 8-hour TWA. 
There is no PEL for this substance in 
agriculture. The ACGIH TLVs® for 
methyl alcohol are an 8-hour TWA of 
200 ppm. a STEL of 250 ppm. and a skin 
notation. The NIOSH REL for methyl 
alcohol is 200 ppm as 8 TWA and 800 
ppm as a STEU however, after 
reviewing the health evidence for 
methyl alcohol* NIOSH concurred (Ex. 
8-47, Table Nl) with the PEL OSHA is 
proposing. OSHA is retaining the 8-hour 
TW'A PEL of 200 ppm in construction 
and maritime, proposing to add a STEL 
of 250 ppm for this substance in these 
two sectors, and additionally proposing 
both limits in agriculture. In addition* 
OSHA is proposing to add a skin 
notation to the limit for methyl alcohol. 

Methyl alcohol is a mobile, highly 
polar* flammable liquid that is widely 
used as an industrial solvent in enamels, 
paints, stains* varnish removers, 
cleaners, and antifreezes (Clayton and 
Clayton 1982* p. 4529). 

Methyl alcohol has severe ocular 
effects in animals* both when in contact 
with the eye itself and when ingested. 
The oral Llho in rats is 5628 mg/kg. and 
the LDio in the same species is 64,000 
ppm for 4 hours (RTECS 1990). The 
dermal LDso in rabbits is 15.800 mg/kg 
(RTECS 1990). Three of six rabbits 
developed a moderate degree of comeal 
opacity when undiluted methyl alcohol 
was instilled into their eyes* and all six 
animals developed conjunctivitis as a 
result of eye contact with the liquid 
(Clayton and Clayton 1982* p. 4531). 

Dogs killed by the inhalation of acute 
doses of methyl alcohol (37,000 ppm for 
8 hours) showed* at autopsy, h^'peremia 
of the choroid and edema of the ocular 
tissue, as well as early signs of retinal 
degeneration (Tyson and Schoenberg 
1914). Methyl alcohol has also been 
shown to have embryotoxic* 
developmental* and reproductive effects 


in animals of several species. In 
monkeys, the lowest lethal 
concentration by inhalation is 1000 ppm 
and the lowest lethal dermal dose is 393 
mg/kg (RTECS 1990). 

Workers exposed to methyl alcohol at 
concentrations between 200 and 375 
ppm experience severe recurrent 
headaches and. at higher levels, the 
visual capacity of exposed individuals is 
diminished. The lowest reported lethal 
concentration in humans is 868 mg/kg 
(RTECS 1990). The metabolites believed 
to be chiefly responsible for methyl 
alcohors toxic effects are formic acid 
and formaldehyde, which cause acidosis 
(Rom 1983. p. 523). If the poisoning is 
severe* impairment of vision and death 
may occur these effects have occurred 
after severe ingestion* inhalation, and 
dermal absorption (NIOSH 1976; Henson 
1960). Chronic exposure to airborne 
concentrations of methyl alcohol of 1200 
to 8300 ppm can cause impaired vision 
(NIOSH 1976). Splashed into the eyes, 
methyl alcohol causes reversible corneal 
Injury; In prolonged contact with the 
skin* it causes defatting, scaling, and 
dermatitis (NIOSH 1976). 

In the prior rulemaking, several 
commenters submitted information to 
the record on methyl alcohol (Exs. 150, 
194, 3-661, 3-902* and 3-896). Both the 
Eastman Kodak Company (&. 8-661) 
and the Chevron Corporation (Ex. 3-896) 
objected to the STEL of 250 ppm 
because they beUeve that no STEL is 
warranted for methyl alcohol. However, 
OSHA rejected the reasoning of these 
commenters (see 54 FR 2495), noting 
that* in addition to those studies 
specifically cited in the preamble, many 
other studies report that exposure to 
methyl alcohol at levels that cause 
headaches is possible even when the 8- 
hour limit oi 200 ppm is being observed. 

Based on this evidence, OSHA 
preliminarily finds that the proposed 
250-ppm STEL is necessary because the 
current 8-hour PEL of 200 ppm alone 
cannot protect workers in construction, 
maritime, and agriculture from exposure 
to short-term peaks at levels that cause 
eye irritation and severe, recurrent 
headaches. OSHA is proposing to add a 
skin notation to the PEL for methyl 
alcohol because a dermal dose of only 
393 mg/kg has caused death in monkeys; 
this dose is well below the dermal LDm 
of 1000 mg/kg adopted by OSHA as the 
cutoff for skin designations (see Section 
C.15 of this preamble) (RTECS 1990). 

The Agency preliminarily concludes that 
the proposed 8-hour TWA and 15- 
minute STEL win together reduce the 
significant risk of headaches and 
blurred vision presented by short-term 
occupational exposures to methyl 
alcohol at concentrations above these 


levels. In addition, the proposed skin 
notation will reduce the likelihood that 
exposed workers in construction, 
maritime, and agriculture will 
experience the systemic toxicity caused 
by absorption of this substance through 
the skin that has been demonstrated to 
occur in experimental animals. The 
Agency preliminarily finds that the 
headaches, blurred vision, other ocular 
effects, and systemic toxicity associated 
with exposure to methyl alcohol 
constitute material impairments of 
health. In addition* promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

METHYL SnJCATE 

CAS: 681-64-5; Chemical Formula: 

(CH,0)4Si 
H.S. No. 1260 

OSHA currently has a ceiling limit of 
5 ppm for methyl silicate in construction 
and maritime; there is no PEL for this 
substance in agriculture. The ACGIH 
TLV^ for this substance is 1 ppm as an 
8-hour TWA. OSHA is proposing an 8- 
hour TWA PEL of Ippm for workplaces 
in construction, maritime, and 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) that this 
limit, which was recently established in 
general industry, is appropriate. 

Methyl silicate is a colorless liquid or 
a crystalline solid. It is used as an 
intermediate and to coat television 
tubes. 

The toxic action of methyl silicate has 
been compared to that of mustard gas, 
both in terms of severity and the 
delayed onset of signs and symptoms 
(Grant 1988, p. 627). When a single drop 
of methyl silicate was placed into the 
eye of a rabbit, the resulting injury was 
graded 9 out of a possible 10 on an 
ascending scale of severity (Grant 1986, 
p. 627). The comeal epithelium of the 
eye of the rabbit became permanently 
opacified (Grant 1986, p. 627). -Rabbits 
exposed to 1000 ppm of methyl silicate 
in dry air experienced delayed eye 
bums (ACGIH 1986/Ex. 1-3, p. 409). 
Exposure of these animals to a methyl 
silicate concentration of approximately 
15,000 ppm for five minutes caused eye 
bums, but exposure to this level for four 
minutes caused no appreciable effect. 
Guinea pigs showed maximum no-effect 
levels of 135 ppm for 15 minutes, 90 ppm 
for one hour, and 20 ppm for 8 one-hour 
periods. The latency period for ocular 
changes was 16 hours for serious effects 
and up to three days for niild 
involvement (ACGIH 1986/Ex. 1-3, p. 
409). 

It is estimated that exposing humans 
to methyl silicate at concentrations of 
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200 to 300 ppm for 15 minutes will 
produce ocular lesions and that 
exposure to 1000 ppm for this period will 
produce injury requiring hospitalization 
(ACGIH 1986/Ex. 1-3. p. 409). There is 
one report of blindness caused by a 
splash of this substance into the eyes 
(Grant 1986, p. 628). 

Based on this evidence. OSHA 
preliminarily concludes that the 
proposed 8-hour TWA limit of 1 ppm is 
necessary to protect workers in 
construction, maritime, and agriculture 
from the ocular ejects associated with 
exposure to this substance. The basis for 
OSHA’s reasoning is that evidence has 
shown that (1) exposures of 200-300 
ppm for 15 minutes produce only mild 
eye effects in humans (ACGIH 1988/Ex. 
1-3, p. 409) and (2) that exposure to a 
concentration of 90 ppm for 1 hour, or to 
20 ppm for 8 one-hour periods, produces 
no damage to the eyes of guinea pigs. 

The proposed 8-hour TWA PEL of 1 
ppm, which is more than a factor of 20 
below the !owest-obser\’ed-effect level, 
will ensure that workers in construction, 
maritime, and agriculture are protected 
from the significant risks of such 
material health impairments. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

NAPHTHALENE 

CAS: 91-20-3; Chemical Formula: CioHa 
H.S. No. 1282 

0SHA*8 current exposure limit for 
naphthalene in construction and 
maritime is 10 ppm as an 8-hour TWA. 
The proposal retains this TWA, 
proposes to add a short-term limit of 15 
ppm, and additionally proposes to 
extend both the TWA and the STEL to 
agriculture. These limits agree with the 
ACGDTs TLV*s. There is no limit in 
agriculture. NIOSH has no REU 
however, in the prior rulemaking, 

NIOSH (Ex. 8-47, Table Nl) concurred 
with the PELS selected by OSHA for this 
substance, which are those recently 
established in general industry. 

Naphthalene is a white, crystalline 
substance that imparts the characteristic 
*‘moth-bair* odor to commercial 
mothball products (HSDB1985). 
Naphthalene is an important chemical 
intermediate that is also used in dyes, 
explosives, lubricants, tanning agents, 
and pesticides (HSDB 1985). 

In animals, naphthalene causes 
hemolysis (destruction of the red blood 
cells), tumors of the blood, and 
developmental effects (RTECS1990), as 
well as ocular toxicity (Grant 1986). 
Cataracts and severe eye irritation have 
been induced in experimental animals 
by administration of this substance 


(Grant 1986). The oral LDm in rats is 490 
mg/kg (RTECS 1990). 

In humans, the inhalation of 
naphthalene vapor causes eye irritation, 
headache and nausea (Proctor. Hughes, 
and Fischman 1988, p. 358). The lethal 
dose in humans has been reported as 50 
mg/kg (NIOSH 1977i/Ex. 1-1182). In 
contact with the eye. naphthalene 
causes conjunctivitis, corneal injury, 
chorio-retinitis, scotoma, and decreased 
visual acuity (Proctor. Hughes, and 
Fischman 1988, p. 358). Eight of 21 
workers exposed to unspecified levels of 
naphthalene for 5 years developed 
opacities of the lens of the eye (Grant 
1986). Ingestion of large amounts of 
naphthalene causes severe hemolytic 
anemia and hemoglobinuria (Stokinger 
and Mountain 1963/Ex. 1-765). Exposure 
to a 15-ppm concenlration of the vapor 
is reported to cause marked eye 
irritation (Grant 1986). 

In the prior rulemaking, the American 
Iron and Steel Institute commented that, 
in its opinion, no STEL was warranted 
for naphthalene. OSHA responded (54 
FR 2496) to this comment by pointing to 
the study by Robbins (1951/Ex. 1-799). 
which clearly shows that excursions as 
high as 15 ppm cause severe eye 
irritation and concluded that the 
proposed STEL was thus both necessary 
and appropriate. 

Accordingly. OSHA is retaining the 8- 
hour TWA of 10 ppm in construction 
and maritime, proposing to add a 15- 
minute STEL of 15 ppm in these sectors, 
and proposing to extend both PELs to 
agriculture. Tlie Agency preliminarily 
concludes that these limits will protect 
workers in construction, maritime, and 
agriculture fiom the significant risks of 
eye irritation and cataracts, which 
constitute material health impairments 
that are potentially associated with 
exposure to levels above the current 
limit. In addition, promulgation of these 
limits will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

QUINONE 

CAS: 106-51-4: Chemical Formula: 

C.H4O, 

H.S. No. 2138 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for quinone is 0.5 ppm as an 8-hour 
TWA. There is no limit for this 
substance in agriculture. The ACGIH 
has a current TLV®-TWA limit of 6.1 
ppm for this substance. NIOSH has no 
REL but concurs (EX. 8-47. Table N3A) 
with the limit being proposed. OSHA is 
proposing to establish a PEL of 0.1 ppm 
for quinone in agriculture. Promulgation 
of this limit will make the PEL for this 


substance consistent across all OSHA- 
regulated sectors. 

Quinone is a yellow crystalline solid 
with a penetrating, chlorine-like odor. 
This substance is used as an 
intermediate in the manufacture of 
fungicides, hydroquinone. and dyes, in 
photography, and as an oxidizing agent 
and analytical reagent (ACGIH 1986. p. 
509: Hawley's 1987. p. 991). 

Quinone causes severe eye and skin 
irritation in humans: in animals it causes 
lung and kidney damage and 
convulsions. The oral LD^ in rats is 130 
mg/kg (RTECS 1990). Large oral or 
subcutaneous doses of quinone cause 
local irritation, convulsions, respiratory 
difficulty, a decrease in blood pressure, 
and death due to paralysis of the 
medullary centers (Clayton and Clayton 
1981, p. 2593). A major cause of death in 
acutely poisoned animals is asphyxia 
due to pulmonary damage and quinone’s 
effects on hemoglobin (Deichman and 
Keplinger 1963. in Clayton and Clayton 
1981, p. 2593). Signs of kidney injury 
have also been observed in severely 
poisoned animals (Deichman and 
Keplinger 1963. Clayton and Clayton 
1981, p. 2593). Quinone has been tested 
for carcinogenicity in mice by skin 
application and inhalation and in rats 
by subcutaneous injection. The 
International Agency for Research on 
Cancer (lARC) has concluded, however, 
that the evidence in animals is 
insufficient to evaluate quinone's 
carcinogenicity (lARC 1977, Vol. 15, p. 
260). 

Quinone causes ocular and cutaneous 
lesions in humans: however, no cases of 
systemic poisoning have been reported. 
In contact with the skin, quinone causes 
discoloration, severe irritation, 
erythema, swelling, and papules and 
vesicles: prolonged contact can cause 
necrosis of the skin (Clayton and 
Clayton 1981, p. 2594). Eye irritation 
becomes noticeable on exposure to 
concentrations above 0.1 ppm: acute 
exposures cause conjunctival irritation, 
corneal edema, ulceration, and scarring 
(AIHA Hygienic Guide Series 1978). 
Exposure to quinone vapor produced 
characteristic chronic injuries in 
workers in a hydroquinone 
manufacturing facility. The effects of 
exposure developed gradually: no 
serious effects occurred in Individuals 
exposed to the vapor for less than 5 
years. Signs and symptoms in those 
exposed for longer than 5 years included 
pigmentary changes of the conjunctiva 
and cornea, comeal opacities, and loss 
of visual acuity (Sterner, Oglesby, and 
Anderson 1947). Although the 
pigmentary changes induced by quinone 
are reversible, the other ocular effects 
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caused by exposure to this substance 
sometimes progress even after exposure 
has ceased (Proctor, Hughes, and 
Fischman 1988, p. 431). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that exposure to quinone causes severe 
skin and eye injury, as well os 
pulmonary damage. The Agency 
believes that, In the absence of a limit, 
workers in agriculture are at risk of 
experiencing quinone’s adverse effects 
and that establishing an 8>hour TWA of 
0.1 ppm for quinone in agriculture is 
necessary to reduce these risks of 
material health impairment. 

Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Preliminary Conclusiops, OSHA 
believes that adoption of the limits being 
proposed for this group of chemicals, 
which have the potential to cause 
adverse ocular effects ranging from 
transient discomfort to permanent 
blindness, will substantially reduce the 
risk of visual impairment associated 
with exposure to these substances. The 
toxicological bases for the proposed 
limits Include evidence derived from 
occupationally exposed workers and .. 
results obtained in animal models tt\at 


have been shown to be excellent 
predictors of human responses. The 
risks being protected against have 
serious consequences, both in terms of 
the health and functional capacity of the 
exposed workers themselves and the 
safety and well-being of these workers 
and their co-workers. 

The available health evidence for the 
substances described in this section 
forms a reasonable basis for proposing 
the revision or addition of these limits. 
At the lime of the final rule, OSHA will 
promulgate new or revised limits for 
these substances if the Agency 
determines that these limits will reduce 
significant risk. Promulgation of the 
proposed limits will also make OSHA’s 
limits for these substances consistent 
across all regulated sectors. 

6. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Respiratory Effects 

Introduction. For workplaces in 
construction, maritime, and agriculture, 
limits are being proposed for a total of 
44 substances or materials for which 
exposure has been shown to cause 
adverse respiratory effects. The 
substances in this group cause acute 
pulmonary edema, alveolar damage, or 


chronic respiratory damage through the 
general mechanisms of cellular damage 
or fibrosis. At sufficient doses, these 
effects can be permanent, disabling, and 
life-threatening. 

Some of the materials in this group are 
composites of naturally occurring 
minerals: for these substances, the 
Agency is proposing limits based on the 
most hazardous component For several 
materials (coal dust crystalline tiipoli, 
silica, and graphite), OSHA is proposing 
that the TWA be measured as the 
respirable quartz fraction of the dust 
because it is exposure to this fraction 
that presents the greatest risk to 
exposed workers in these sectors. 

Table Cd-1 lists the substances in this 
group, along with their current PELs in 
construction and maritime and their 
CAS and HS numbers. The 1987-1988 
TLV^s, NIOSH RELs, and limits being 
proposed for these substances in 
construction, maritime, and agriculture 
are also shown on Table C6-1. With the 
exception of limits for asphalt fumes, 
fibrous glass, and mineral wool, the 
limits being proposed are those in effect 
in general industry. For these three 
substances. OSHA is proposing PELs in 
general industry as well as in 
construction, maritime, and agriculture. 


Table C6-1.—Substances for Which Proposed Limits Are Based on Avoidance of Respiratory Effects 


H.S. No./chemicai name 


CASNo. 


CufTent OSHA 
PEL In 

constniction and 
maritime* 


1967-1988 ACGIH TLV* ' 


NiOSH REL* 


Propose OSHA PEL in 
constnjction, maritime, and 
agrk^ltura* 


1017 Aluminum (pyro powders).. 
1028 Asphalt fumes-....- 


1034 Bismuth teliuhde (Se< 
doped). 

2027 Cartx>n black____ 


1080 Chlorine dioxide.. 

2038 Chromium (It) compounds 
(as Cr). 

2038A Chromium (III) compounds 
(asCr). 

1093 Chromium metal (as Cr)_ 

1096 Coal dust. < 5% quartz. 

1097 Coal dust > 5% quartz.. 


2041 Cotton dust. 


1161 Ethyl acrylate. 

1177 Ferrovanadium dust.. 

1178 F4XOUS glass__ 


1190 Gram dust (oat wheat 
barley). 

1191 Graphite, natural, respirable 
<1% quartz. 

1213 Indium & compounds............. 

1215 Iron oxide (dust and fumaa). 


7429-90-5 

8052-42-4 


1304-62-1 

1333-66-4 


10049-04-4 

7440-47-3 

7440-47-3 

7440-47-3 

Norie 

None 

None 


140-68-5 

12604-58-8 

None 

None 

7702-42-5 

7440-74-6 

1309-37-1 


5 mg/m* TWA.. 
5 mg/m* TWA.. 


3.5 mg/m* TWA.. 


0.1 ppm TWA_ 

0.5 mg/m* TWA.... 

0.5 mg/m* TWA.... 

1 mg/m* TWA....- 
2.4 mg/m* TWA... 
10 mg/m*/% 
SOt^2. 

1 mg/m* TWA_ 


25 ppm TWA, 
Skin. 

1 mg/m* TWA. 3 
mg/m* STEL 


5 mg/m* TWA.. 

3.5 mg/m* TWA.. 


5 mg/m* Ceiling 
(IS rnin) (Total 
particulate). 


0.1 ppm TWA, 0.3 ppm STEL.. 
0.5 mg/m* TWA... 

0.5 mg/m* TWA... 

0.5 mg/m* TWA.. 

2 mg/m* TWA... 

0.1 mg/m* TWA..... 

0.2 mg/m* TWA.... 


5 ppm TWA. 25 ppm STEL, Skin. 

1 mg/m* TWA... 

10 mg/m* TWA..-.- 


3.5 mg/m* TWA. 
If PAHS are 
present 0.1 
mg/m* TWA. 


57774 mg/m* TWA. 
5 mg/m* TWA. 


5 mg/m* TWA, 
3.5 mg/m* TWA. 


0.1 ppm TWA. 0.3 ppm STEL 
0.5 mg/m* TWA. 


200 ^g/m* TWA 
knt'free cotton 
dust 


15 mppcf TWA.. 


0.1 mg/m* TWA.. 
10 mg/m* TWA. 


10 mg/m* TWA _ 

2.5 mg/m* TWA... 

0.1 mg/m* TWA 
5 mg/m* TWA.-... 


1 mg/m* TWA. 3 
mg/m* STEL 
5 mg/m* TWA 
total Hbrous 
glass. 


0.5 mg/m* TWA 

1 mg/m* TWA 

2 mg/m* TWA 
0.1 mg/m* TWA 

0.5 mg/m* TWA 


5 ppm TWA 25 TWA. 
1 mg/m* TWA 
1 f/cc TWA. 

10 mg/m* TWA 

2.5 mg/m* TWA 

0.1 mg/m* TWA 
10 mg/m* TWA. 
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Table C6-1.— Substances for Which Proposed Limits Are Based on Avoidance of Respiratory Effects— Continued 


H.S. No./chemical name 


CAS No. 


Current OSHA 
PEL in 

construction and 
maritime* •• *** 


1987-1988 ACGIH TLV* * 


NIOSH REL* 


Proposed OSHA PEL in 
construction, maritime, and 
agricultufe* 


1272 Methylene bi8(4>Cydohex- 
ylisocyanate). 

1276 Mica, respirable dust con- 
taining < 1% quartz. 

1277 Mineral wool fiber__ 

1283 Nickel (soluble compounds) 


1289 Nitrogen dioxide.. 

13(X) Oxygen difhxKide_......... 

1301 Ozone- 

1303 Paraquat respirable dust— 

1352 Silica, amorphous, diatoma- 
ceous earth. 

1353 Silica, amorphous, precipi¬ 
tate and gel. 

1354 SOica. crystalline cristobaitte. 

2142 Silica, crystalline quartz 
(total dust). 

1355 SHica, crystalline quartz, 
respirable. 

1356 Silica, crystalline tridymite 
(as respirable quartz dust). 

1357 Silica, crystallme tripoU (as 
respirable quartz dust). 

1358 Silica, fused..... 

1363 Soapstor>e. total dust. 

1363A Soap8tor>e. respirable dust 

1375 Sulfur dioxide... 

1378 Sulfur tetrafkionde.. 

1381 Talc (containing no asbes¬ 
tos). 

1395 Tin oxide.. 

1409 Trimellftic anhydride.. 

1430A Wood dust hard...... 

1403B Wood dust soft_ 

1430C Wood dust (Western Red 
Cedar). 

2169 Yttrium_.....-- 


5124-30-1 

12001-26-2 


None 

7440-02-0 


10102-44-0 

7783-41-7 

10028-15-6 

4685-14-7 

61790-53-2 

112926-00-8 

14464-46-1 

14808-60-7 

14808-60-7 

15468-32-3 

1317-95-9 

60676-86-0 

None 

Norie 

7446-09-5 

7783-60-0 

14807-96-6 

21651-19-4 

552-30-7 

None 

None 

None 

7440-65-5 


20 mppcf TWA.. 
1 mg/m* TWA.. 


5 ppm Ceiling— 

0.05 ppm TWA.... 

0.1 ppm TWA. 

06 mg/m» TWA, 
Skin. 

20 mppcf__ 

250/% SiO,+5 
(as mppcO. 


250/% SiO,-h5 
(as mppcf). 

250/% SiO,-h5 
(as mppcf). 

250/%SiO,-h5 
(as mppcO. 

250/% SIO,+5 
(as mppcO. 

20 mppcrf TWA... 


0.01 ppm Ceiling-- 

3 mg/m* TWA__ 


10 mg/m* TWA... 
0.1 mg/m* TWA... 


3 ppm TWA, 5 ppm STEI_ 


0.05 ppm Ceiling_____ 

0.1 ppm TWA, 0.3 ppm STEI_ 

0.1 mg/m* TWA__ 

10 mg/m* TWA._ 

10 mg/m* TWA.. 

0.05 mg/m* TWA.. 

0.3 mg/m» TWA. 


0.015 mg/m* 
TWA + 
(Inorganic 
compounds). 
1 ppm Ceiling 
(15-min). 


0.1 mg/m* TWA... 


0.05 mg/m* TWA_ 


0.1 mg/m* TWA. 


5 ppm TWA_ 

^ rnppcf TW 


1 mg/m* TWA.. 


0.1 mg/m* TWA (respirable dust) 

6 mg/m* TWA.. 

3 mg/m* TWA... 

2 ppm TWA. 5 ppm STEL. 

0.1 ppm Ceiling.-.. 

2 mg/m* TWA (respirable dust)... 

2 mg/m* TWA.. 

0.005 ppm TWA___ 

1 mg/m* TWA. 

5 mg/m* TWA. 10 mg/m* STEL. 


1 mg/m* TWA. 3 mg/m* STEL..., 


50 fig/m* TWA..... 

50 pg/m*TWA 
(respirable free 
silica). 

50 fig/m* TWA_ 

50 *ig/m* TWA..... 
50 pg/m* TWA. 


0.5 ppm TWA.. 


0.01 ppm Ceiling. 

3 mg/m* TWA. 

1 f/cc TWA. 

0.1 mg/m* TWA. 

1 ppm STEL 

0.05 ppm Ceiling. 

0.1 ppm TWA. 0.3 ppm STEL 
0.1 mg/m* TWA. Skin. 

6 mg/m* TWA. 

6 mg/m* TWA. 

0.05 mg/m* TWA 

0.3 mg/m* TWA 


0.1 mg/m* TWA 

0.05 mg/m* TWA. 

0.1 mg/m* TWA 

0.1 mg/m* TWA 

6 mg/m* TWA 
3 mg/m* TWA. 

2 ppm TWA 5 ppm STEL. 

0.1 ppm Ceiling. 

2 mg/m* TWA. 

2 mg/m* TWA 
0.005 ppm TWA 
5 mg/m* TWA 10 mg/m* STEL 
5 mg/m* TWA. 10 mg/m* STEL 
2.5 mg/m* TWA 

1 mg/m* TWA. 


• OSHA's PELS do not currently apply in agriculture; OSHA’s TWA limits are for 6hour exposures; its STELs are for 15 minutes unless otherwise specified; and 
its ceilirigs are peaks not to be exceeded for any period of time._ 

•• me ACGIH TLV*-TWA is for sn 6hour exposure; its STELs are 15-minute limits not to be exceeded more than 4 times in any working day, with a 
minimum of 60 minutes between successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. 

*** NIOSH TWA limits are for 10 hour/day. 40 hour/week exposures unless otnenvise specified, and its ceilings are peaks not to be exceeded for any period of 
time unless a duration is specified in parentheses. 

-t- NIOSH considers this substance a potential occupational carcinogen. 


Description of the Health Effects, The 
respiratory system is a major route of 
occupational exposure for toxic 
substances. Because of the vital nature 
of pulmonary function, respiratory 
toxicants present a serious health 
hazard both from acute and chronic 
exposures. Acute respiratory disease 
can be life threatening. 

Chronic pulmonary disease can result 
from long-term exposure to respiratory 
toxicants and is potentially crippling 
because it greatly reduces the quality of 
life and the productivity of its victims. In 
addition, the onset of respiratory 
disease can be insidious, because it may 
be indicated only by the gradual 


development of a few nonspecific signs 
(Petersdorf et al. 1983). 

The difficulties of detecting 
irreversible respiratory effects 
complicate the prevention of pulmonary 
disease. Pulmonary function can be 
evaluated with a variety of tests, 
including measurements of the vital 
capacity and of resting and forced 
expiratory volumes. However, certain 
conditions, including emphysema and 
fibrosis, are difficult to diagnose even 
with such tests. In addition, these same 
diseases often continue to progress even 
after the affected individual has 
recognized the problem and obtained 
medical assistance: also, respiratory 
effects may worsen even after exposure 


has ceased, which makes prevention 
even more vital. In addition to the threat 
posed to the general occupational 
population by respiratory toxins, certain 
subpopulations, such as persons with 
impaired lung function caused by 
asthma, bronchitis, emphysema, or 
pulmonary fibrosis, are at special risk 
from the adverse effects of exposure to 
these substances. Tobacco smoking can 
cause or aggravate all of the respiratory 
conditions discussed above and can 
interact additively or synergistically 
with respiratory toxins to increase their 
adverse effects on the pulmonary 
system. For example, tobacco smoking 
acts additively with coal dust to 
diminish pulmonary function. Because 
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tobacco smoke contains nitrogen oxides, 
cadmium, and ammonia, occupationally 
exposed workers who smoke have an 
additional source of exposure to these 
respiratory toxins. 

Two general categories of lung 
injuries are relevant to the group of 
substances under consideration: 

• Damage to cells lining the airways, 
which results in necrosis (localized 
areas of dead cells), increased 
permeability, and edema. 

• Production of fibrosis, which may 
become massive and greatly reduce lung 
capacity. 

Cellular damage resulting in edema 
and emphysema. A number of 
substances cause damage to cells lining 
the airways. This can result in Increased 
permeability of cell membranes and 
subsequent edema, hemorrhage, and 
localized necrosis (areas of dead cells). 
Chronic inhalation of certain chemicals 
causes destruction of the alveolar septa 
and results in emphysema. Cellular 
damage may be either localized or 
diffuse, depending on the distribution of 
the toxicant in the lung. 

Edema is the release of fluid into the 
lumen (open spaces of the airways) or 
alveoli, ^rious edema can take several 
hours to develop so that, in some cases, 
life-threatening or even fatal exposures 
can take place without the individual's 
being aware at the time of exposure of 
the extent of the damage. Ozone, 
nitrogen dioxide, and paraquat all cause 
localized cellular damage leading to 
edema (Klaassen. Amdur, Doull et al. 
1986/Ex. 1-99). 

Fatalities from pulmonary edema have 
resulted from exposures to 
concentrations of nitrogen dioxide of 
about 200 ppm (Sax 1984). Paraquat is 
unusual in that it can cause delayed 
pulmonary damage following exposure, 
even when exposure occurs via routes 
other than inhalation (Klaassen. Amdur, 
Doull et al. 1986/Ex. 1-99). 


Necrotic changes can reduce the 
functional surface area of the lung. One 
type of lesion often noted in persons 
exposed to respiratory toxins is benign 
granulomas, which are localized masses 
formed when the immune system 
attempts to sequester a foreign object 
Depending on the extent of the damage, 
these masses may reduce the functional 
capacity of the lung. Exposure to 
selenium-doped bismuth telluride has 
been associated with the production of 
benign granulomas without fibrosis 
(Wagner, Madden. Zimber, and 
Stokinger 1974, as cited in ACGIH 1986/ 
Ex. 1-3. p. 59). 

Emphysema is caused by a gradual 
destruction of the cells of ^e alveolar 
septa, which causes a loss of elasticity 
in the lung. A slight degree of 
emphysema is present in much of the 
adult population and does not cause any 
functional impairment As the disease 
progresses, however, serious and life- 
threatening reductions in functional 
capacity can occur. Once the disease 
has advanced to the point of serious 
functional Impairment it is. for the most 
part irreversible (Petersdorf et al. 1983). 
There is evidence that a number of the 
substances in this group cause 
emphysema, including sulfur 
tetrafluoride (ACGIH 1986/ Ex. 1-3), 
ozone, and nitrogen dioxide (Klaassen, 
Amdur. Doull et al. 1986/Ex. 1-99). 

Fibrotic changes. Pulmonary fibrosis 
was one of the earliest recognized forms 
of occupational disease. Fibrosis should 
be distinguished from pneumoconiosis, 
although these terms are often used 
interchangeably. Pneumoconiosis is a 
more general term indicating the 
presence of a foreign substance in the 
lungs, as determined by radiographic (X- 
ray) analysis. This definition 
encompasses a variety of conditions and 
does not by itself necessarily indicate 
functional damage (Petersdorf et al. 
1983). In contrast, fibrosis is a seriously 


debilitating disease. One type of fibrosis 
is interstitial fibrosis, which is a kind of 
pneumoconiosis characterized by 
deposition of fibrous tissue in the 
interstitial spaces between the alveolar 
membrane and the pulmonary capillary 
membrane. Interstitial fibrosis greatly 
reduces the diffusing capacity of the 
lung and thus causes oxygen deprivation 
in the body (Guyton 1981/Ex. 1-1002). 
Like emphysema, fibrosis is largely 
irreversible; it sometimes progresses 
even in the absence of further exposure 
(Petersdorf et al. 1983). 

Silicosis is a form of interstitial 
fibrosis that is caused by exposure to 
respirable silica particles (Klaassen, 
Amdur, Doull et al. 1986/1^. 1-09). 
Exposure to coal dust causes a 
pneumoconiosis with fibrosis that can 
be severely debilitating (Petersdorf et al. 
1983). In addition, exposure to graphite, 
mica, and grain dust have all been 
associated with fibrosis in workers 
(ACGIH 1986/Ex. 1-3). 

Dose-Response Relationships and 
Respiratory Effects. For most of the 
substances in this group, the proposed 
permissible exposure limits have been 
based on health surveys and case 
reports of occupationally exposed 
populations. In some cases, animal 
studies have provided the evidence of a 
substance's toxicity. As is the case for 
most of the substances for which OSHA 
is proposing new, reduced, or revised 
limits, the dose-response curve for 
respiratory irritants tends to be S- 
shaped. Table C6-2 presents dose- 
response data on the adverse pulmonary 
effects of representative chemicals in 
this group, the populations exposed, and 
the endpoints observed. The substances 
on Table C6-1, and describe the nature 
of the risks faced by worers exposed to 
them in construction, maritime, and 
agricultural workplaces. 


Table C6-2.— Summary of Dose-Response Evidence for Adverse Respiratory Effects Caused by Selected 

Respiratory Toxins 





Dose-response data 

H.S. No./chemIcal name 

CAS No. 

Current PEL In 
construction 

Proposed PEL 

In construction, 
maritime, and 
agriculture 

Dose/duration 





arxl maritime 

associated with 
observed effect 

Species 

Comments 

1034 Bismuth telluride (Se- 

1304-62-1 


5 mg/m» TWA 

15 mg/m* 1 

Dogs. Rats. 

Granulomatous lesions In lungs seen after 

Doped). 



year 

Rabbits 

6 months of exposura 

1096 Coal Dust < 5% 

None 

2.4 mg/m* 

2 mg/m* TWA 

4 mg/m* 35 

Humans 

Calcuiated estimate of 10 percent probabili¬ 

quartz. 

1097 Coal Dust > 5% 


TWA 


years 


ty of developing pneumoconiosis with fi¬ 
brosis after 35 years of exposure to coal 
dust 

None 

10 mg/m* 

0.1 mg/m* 



(Quartz content not Identified.) 

quartz. 


% SiO,-».2 

TWA 



1190 Gram Oust (oat 

None 


10 mg/m* 

> 10 mg/m* 

Humans 

Chronic bronchitis, shortness of breath, re¬ 

wheat barley) symptoms.. 



TWA 


duced pulmonary function. Increased inci¬ 
dence of respiratory symptoms. 
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Table C6-2.—Summary of Dose-Response Evidence for Adverse Respiratory Effects Caused by Selected 

Respiratory Toxins— Continued 


KS Na/chemlcal name 

CASNa 

Current PEL in 
construction 
and maritime 

Dose^esport 

Proposed PEL 
in construction, 
maritime, and 
agriculture 

Dose/durabon 
associated with 
observed effect 

Species 





< 10 mg/m* 

Humans 






Humans 

1191 Graphite, natural, res- 

7782-42-5 

15 mppcf TWA 

2.5 mg/m» 

N/A 

Humana 

pirable. 



TWA 



1213 lodhjm 4 compounda.,. 

7440-74-6 

0.1 mg/m* 

01 mg/m* 

24-97 mg/m* 

Rats 



TWA 

TWA 



1276 Mica _ 

12001-2S-2 

20 mppcf TWA 

3 mg/m* TWA 

N/A 

Humans 

1289 Niirogen (fioxidt_ 

10102-44-0 

5 ppm Ceiling 

1 ppm STEL 

N/A 

Humans 





0.4-2.7 ppm 

Humans 





chrorbe 


1300 Oxygen difiuohde.. 

7783-41-7 

0 05 ppm TWA 

0.05 ppm 

0.5 ppm two 7- 

Laboratory 




Ceikng 

hr exposures 

Animals 

1301 Ozone_ 

1002S-1S-6 

0.1 ppm TWA 

0.1 ppm TWA 

1.5 ppm 3 hrs/ 

Humans 




0.3 ppm STEL 

day 






1 ppm 1 day 

Mice 

1303 Paraqual. reapirable 

4685-14*7 

05 mg/m* 

0.1 mg/m* 

N/A 

Huntar)s 

dust 


TWA,SWn 

TWASkm 



1354 SiUca, crystalBne cria- 

14464-46-1 

Vk value for 

0.05 mg/m* 

0.5 mg/m* (as 

Dogs 

tobaMte. 


quartz 

TWA 

total dust) 






2.5 years 


1355 Silicai, crystalLne 

14806-60-7 

10 mg/m* 

Oil mg/m* 

0.1 mg/m*- 

Humans 

quartz, respbable. 


% SiO.-»-2 

TWA 

chroruc 


1356 SOca. crystaJRne Mdy- 

15468-32-3 

Mi value for 

0.05 mg/m* 

N/A 

Rats 

mit#. 


quartz 

TWA 



1357 Silica, crystalline tnp- 

1317-95-9 

10 mg/m* 

0.1 nf)g/m*- 

N/A 

Lab. Animals 

oH 


%SiOi-i-2 

TWA 



1375 Sulfur dkBdtft 

7446-09-5 

5 ppm TWA 

2 ppm TWA 5 

1 ppm 

Humans 




ppm STEL 



137» Sum. _ 

7783-60-0 


0.1 ppm Ceiling 

4ppm 

Rats 4 hrs/ 






day/ 10 days 

1409 TrlmMlic nYiyBId,._ 

552-30-7 


0.005 ppm 


Rats 




TWA 




Comments 


Increased incidence of respiratory symp. 
toms. 

Fibrosis and mottftog; pneumoconiosis. 

Anthracosihcosis. similar to tbai teen in 
coal miners. 

Widespread alveolar edema following expo¬ 
sure to IriiOt. 

Signs and symptoms resembling siUcosIs 
and pneumoconioeit in 8 of 57 wortiers. 

Fatal pulmonary edema. 

Change in pulmonary vital capacity. 

Lethal to a wide variety of laboratory spe- 
csea. causing pulmonary edema and hem¬ 
orrhage after several hours of exposure. 

Significant reduction in pulmonary vital ca¬ 
pacity. 

Damage to alveolar tissue. 

68 accidental deaths from pulmonary in^ 
reported through t972. 

Cellular infiltration of lung and fibrotic nod- 
ulea in pulmonary lymph nodes. 

Accelerated lose of pubnonary Amction 
beyond effects of aging alone. 

Most active form of free silica when admin- 
istered by intratracheal ir^ectkxi. 

Progressive rxxlular fibrosis. 

Accelerated loss of pulmooary fUrKitioa 

Emphysema, marked clinical signs of respi¬ 
ratory impairment 

Intra-alveolar hemorrhage. (No exposure 
duration Indicated.) 


• OSHA’a TWA kmits are for 8-hour expoeuree; its STELs ere for 15 m^Hites unless otherwise specified; and its ceilings are peaks not to be exceeded for any 
period of time. 

N/A - Not available. 


ALUMESfUM (PYRO POWDERS) 

CAS: 7429-00-5; Chemical Formula: Al 
H.& No. 1017 

OSHA has no permissible exposure 
limit for ahuninum pyro powders in the 
construction, maritime, and agriculture 
industries. The ACGIH has an 8-hour 
TLV*-TWA of 5 mg/m»; NIOSH has no 
R£L for these powders. The Agency is 
proposing an 8-hour TWA PEL of 5 mg/ 
m’ for aluminum pyro powders in the 
construction, maritime, and agriculture 
industries; NIOSH 8-47, Table Nl) 
concurred with this limit when the 
Agency recently established it in general 
industry. Promulgation of this limit will 
make OSHA's PEL for these substances 
consistent across all OSHA-regulated 
sectors. 

Ahuninum in its elemental form is a 
white, malleable, ductile meted. Powder 
and flake aluminum are flammable and 
can form explosive mixtures in air. 
Aluminum pyro powders are used in 
fireworks and aluminum paint (Proctor, 
Hughes, and Flsdiman 1988, p. 66). 


In addition to respiratory effects, 
aluminum pyro powders can cause 
gastrointestinal effects and eye 
irritation. Exposure to aluminum 
compounds can also affect the 
absorption of other substances such as 
calcium and iron compounds (Spencer et 
al. 1969,1977). Particles of aluminum can 
cause necrosis of the cornea when 
deposited in the eye; in both rabbit and 
human eyes, aluminum particles have 
been shown to cause some local 
necrotic imprints in the fundus at the 
site of the absorbed particles (Fontana 
1938; Jess 1924; Sanin 1947; Knave 1969). 
Aluminum pyro powders are more 
acutely toxic than the metal dusts of 
aluminum (Stokinger 19dla/Ex. 1-1133). 
Several British studies have examined 
the effects of exposure to this finely 
flaked aluminum on workers employed 
in paint and pyrotechnics plants. Their 
findings revealed that pulmonary 
fibrosis may result from exposure to 
pyro powders, although epidemiologic 
evidence indicates that additives used 
to prevent oxidation and agglomeration 


may have contributed to the incidence 
and nature of the disease (Edling 1961/ 
Ex. 1-733; Jordan 1961/Ex. 1-559; 
MitchelL Kenning, Molyneux, and Lane 
1961/Ex. 1-564). 

OSHA believes that an 8-hour TWA 
permissible exposure limit of 5 mg/m’ 
for aluminum pyro powders will prevent 
the significant risk of lung changes in 
workers exposed to such powders in 
construction, maritime, or agricultural 
operations. In the recent general- 
industry rulemaking, the Agency 
determined that these lung changes 
constitute material impairments of 
health. Accordingly, OSHA believes that 
the proposed PEL is necessary to reduce 
the risk of these health impairments in 
workers in these sectors. In addition, 
promulgation of this limit will make 
OSHA’s PEL for aluminum pyro 
powders consistent across all regulated 
sectors. 

ASPHALT FUMES 

CAS: 8052-42-4: Chemical formula; 

None 
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H.S. No. 1028 

There is no current OSHA PEL for 
asphalt fumes. In the Air Contaminants 
rulemaking, a PEL of 5 mg/m® (8 hour 
TWA) for asphalt fumes measured as 
total particulate was propKJsed. Many 
comments were received by the Agency 
and the complexity of the issues at that 
time caused OSHA to delay rulemaking 
on this substance. The AFL/CIO, In the 
case of AFL/CIO vs. OSHA #8^7185 
(11th Cir.) challenged OSHA’s failure to 
issue an asphalt standard. OSHA stated 
to the Court that it intended to set an 
exposure limit for asphalt fumes for all 
sectors as part of the construction 
rulemaking. 

In this rulemaking OSHA is also 
proposing a PEL of 5 mg/m® total 
particulate for general industry, 
maritime, construction and agriculture. 
However, subsequent to the 1988 
proposal, an extensive body of new 
scientific data has become available. 
This data and criticisms of it are 
presented and extensively analyzed 
below. Consequently, commenters 
should respond to the various studies 
and the regulatory alternatives which 
would be appropriate based on Enal 
conclusions as to these studies. The 
economic aspects of the various 
alternatives are presented in the 
Regulatory Impact Analysis. 

Asphalt, also called bitumen, is a 
mixture of hydrocarbons that is 
produced by the evaporation of the 
lighter hydrocarbons from petroleum 
distillation and subsequent partial 
oxidation of the residue. Occupational 
exposure to asphalt fumes can occur 
durmg its manufacture or as a result of 
the secondary heatijng of asphalt in 
processes such as road building and 
repair, roofing and the coating of 
construction materials (Thayer et al. 
1981). 

OSHA is addressing the risk to those 
who are exposed to asphalt fumes in the 
course of their employment (e.g., roofers 
and pavers). OSHA has not studied the 
issue and does not have current 
information that exposures to the 
general population are sufficiently high 
to warrant concern. It is the fume 
released from the asphalt which is of 
concern, and it is the physical proximity 
of the workers to these fumes fliat 
makes occupational exposure 
hazardous. OSHA has requested 
submission of any additional exposure 
monitoring data including environmental 
data for airborne asphalt fume levels 
that occur some distance from the 
worksite. Further. OSHA is maintaining 
dialogue with the Environmental 
Protection Agency on this issue. 


Among the issues raised in the earlier 
rulemaking regarding asphalt fumes 
were: 

1. Whether asphalt fumes are similar 
to coal tar fumes; 

2. Which is the appropriate method of 
measurement of asphalt fumes, the 
benzene>8oluble fraction or total 
particulate; 

3. Irritant and other respirator effects 
of asphalt fumes; 

4. Whether asphalt fumes are 
carcinogenic; 

5. What is the proper PEL for asphalt 
fumes; and. 

6. Whether the PEL determined on the 
basis of the health data is 
technologically and economically 
feasible. 

OSHA requests comment on all these 
issues and all other issues which may be 
relevant to occupational regulation of 
asphalt fume. In the following 
discussion. OSHA discusses the studies 
and presents the views of various 
organizations. Final decisions will be 
reached only after consideration of all 
comments. 

On the first issue, OSHA’s preliminary 
view is that there are significant 
differences between petroleum-derived 
asphalt fumes and coal tar pitch volatile; 
In 1983, the Agency published a Federal 
Register notice making clear that the 
term *'coal tar pitch volatile** (CTPV) 
and 0SHA*8 CTPV standard do not 
apply to petroleum asphalt. It should be 
noted here that in the 1983 rulemaking in 
which asphalt fume was specifically 
excluded from the standard for coal tar 
pitch volatile, 48 FR 2768 January 21, 
1983, NIOSH supported the continued 
inclusion of asphalt in the regulation of 
CTPV, noting the differences between 
the two substances but recognizing the 
need for worker protection against high 
concentrations of PAHs. OSHA notes 
that coal tar pitch volatile is more 
irritating than asphalt fume, however 
the two substances look the same, have 
the same consistency, contain some 
common components such as polycyclic 
aromatic hydrocarbons (PAHs). and 
have often been used in the same 
applications. OSHA requests comment 
on all aspects of this issue. 

As for the second point, OSHA’s 
proposed PEL is measured as **total 
particulate.** Another view is that the 
benzene-soluble fraction is the more 
specific and thus more appropriate 
means of measuring asphalt fume and 
includes this method of determining 
exposure in the current proposed PEL. 
The Asphalt Institute (AI) has pointed to 
several studies which indicate 
anomalies in measurements using that 
technique. It has been suggested that the 


anomalies are the result of the use of 
plastic filters and that use of glass fiber 
filters will solve this problem. OSHA 
requests comment on all aspects this 
issue. 

It should be noted that there are a 
number of different types or fractions of 
asphalt Some commenters have 
suggested that the type or fraction may 
be relevant in analyzing these studies. 

Respiratory Effects. A very recent 
study (Norseth, Waage and Dale, 1991, 
Am J Ind Med, Vol. 20, No. 6. Acute 
Effects and Exposure to Organic 
Compounds in Road Maintenance 
Workers Exposed to Asphalt) attempted 
to quantify the levels at which a variety 
of types of Irritant and other acute 
effects were reported as a result of 
exposure to asphalt fumes. The authors 
attempt to correlate the reporting of 
acute symptoms and exposure to 
organic compounds in a cohort of road 
maintenance workers. Subjective 
symptoms and exposure to organic 
compounds and asphalt fumes were 
recorded for 254 workers using warm 
asphalt for road repair and construction, 
and for a comparison group of 247 
maintenance workers who did not work 
with asphalt. Mean exposure to asphalt 
fume was 0.358 mg/m® (carbon 
disulfide-soluble fraction). No 
correlation between symptoms and total 
amount of volatile compounds was 
found; however, a significant positive 
correlation was demonstrated with both 
increasing concentration of asphalt 
fumes and increasing asphalt 
temperature. Abnormal fatigue, reduced 
appetite, laryngeal/ pharyngeal 
iiritation and cough, and eye irritation 
were found more often in asphalt 
workers than in the reference group 
without asphalt exposure. No 
differences were found for headache, 
dizziness, nausea, abdominal pain, 
disturbed sleep, skin reactions, or a 
smell of sweetness. The authors 
conclude that asphalt temperature 
should be kept below 150 degrees C (302 
degrees F). fume concentration below 
0.4 mg/m®, and the use of harder asphalt 
types which also require higher 
temperatures should be avoided. 

As this study is very recent it has not 
yet been subjected to extensive review 
and conunent. But on its face, an 
argument could be made that an 
exposure limit of lower than 0.5 mg/m* 
may be necessary to prevent acute 
health effects, OSHA requests 
comments on all aspects of the study 
and the appropriate regulatory response. 

A few older reports of respiratory 
effects of asphalt fumes exist in the 
literature, although information on 
exposure levels and the possibility of 
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concomitant exi>o8ure with coal tar 
pitch volatiles is sketchy. Zeglio (1950. 
as cited in NIOSH, Criteria for a 
Recommended 

Standard * * * Occupational Exposure 
to Asphalt Fumes. 1977] published 
observations on 22 workers who 
insulated electrical cables and telegraph 
and telephone lines. The workers were 
exposed to fumes from tanks containing 
biUimen heated to 120 degrees 
(presumed to be Celsius). Although the 
concentration of the fuines was not 
measured. Zeglio stated that the 
atmosphere had an acrid odor that was 
irritating to the nose and throat and that 
stimulated coughing. 

Workers exposed in the plant 
complained of coughing with 
expectoration, a burning sensation in 
the throat and chest, and frequent 
hoarseness. Headache and nasal 
mucous discharge were also frequently 
mentioned by the workers. Physical 
examination of these 22 workers 
revealed 10 cases of rhinitis, 13 cases of 
otopharyngitis, 4 cases of laryngitis, and 
19 cases of bronchitis. Roentgenographic 
examination revealed an increased 
vascularization in the larger bronchial 
areas, particularly evident in the 
mediobasal zones in all the workers 
with bronchitis. 

Baylor and Weaver (1968) conducted 
a health survey of asphalt workers from 
7 asphalt companies (462 workers) and a 
control group from 25 oil refineries (379 
workers). Physical examinations 
emphasized the skin and respiratory 
tract and included chest 
roentgenograms. Prevalence of 
respiratory disease other than cancer 
were reported in 31 of 360 asphalt 
workers (6.6%) and in 24 of 379 contnJs 
(6.3%). Comparison of these rates with 
National Center for Health Statistics 
data yields relative risks which are not 
significantly different. Baylor and 
Weaver concluded that 

• petroleum asphalt cannot 
rationally be considered a hazardous 
substance." They did, however, point 
out that individual predisposition might 
cause some workers to be 8ub)ect to 
health problems with contact with 
asphalt. 

There are a number of studies which 
consider the issue of the carcinogenicity 
of asphalt in animals and which 
consider the prevalence of cancer or the 
cancer mortality among road paving 
workers. The following discusses those 
studies. 

Carcinogenicity Data: Animal Studies, 
The following discusses the 
toxicological literature, both negative 
and positive studies, which consider the 
carcinogenic potential of asphalt fume in 
animals as evidenced by its ability to 


induce tumors in mice in skin painting 
assays. These studies include the 
following: Hueper and Payne (1960); 
Simmers (1965,1966); Wallcove et al, 
(1972): Bingham et al (1980); Thayer et 
al, (1981); Emmett et al, (1981); 
Malaiyandi et al, (1982); lARC (1985); 
Belinky et al, (1986); Niemeier et al 
(1989): and Sivak et al. (1989). 

Several studies have reported findings 
on the carcinogenicity of asphalt by skin 
painting. A number of studies have 
sought to correlate the ability of a 
complex mixture to produce skin cancer 
in rodents with its ability to initiate lung 
tumors in humans. For example. Nesnow 
(1989) found very high correlation 
between the human lung cancer risk 
estimates and mouse skin tumor 
initiation activity of three known 
carcinogens: coke oven emission, 
roofing tar emission, and cigarette 
smoke condensate. 

In a preliminary study sponsored by 
NIOSH, Thayer et al (1981) reported 
positive tumorigenic activity when 
condensate from two different types of 
roofing asphalt volatile and condensate 
from two types of coal tar pitch fumes 
generated at both 232 *0 and 316 *C 
were tested for tximorigenicity. In this 
study, groups of 03-1 and C3H/HeI 
mice were treated with one of the four 
types of asphalt condensates or one of 
the four types of coal tar pitch 
condensates. Results indicated that both 
mouse strains developed skin tumors 
(papillomas and carcinomas) with the 
CD-I mouse being less sensitive to the 
tumorigenic activity of asphalt fumes 
than the CSH/HeJ strain. When 
comparing the tumorigenic response to 
fumes generated at the two 
temperatures, the asphalt volatile 
generated at the higher temperature 
produced a greater tumorigenic 
response. Although Thayer et aL (1981) 
reported a statistically significant 
increase in the incidence of skin tumors, 
it is difficult to estimate quantitatively 
the cancer risk from these data because 
of the lower reliability of the estimate of 
qi (the slope of the dose-response curve) 
determined from data providing one 
dose level and a 100% tumorigenic 
response. 

In a paper more fully describing the 
results of the NIOSH-sponsored study, 
Niemeier et al. (1988) noted that the 
carcinogenicity of the asphalt volatile 
observed in the mouse skin painting 
experiments previously mentioned in 
Thayer et al. (1981), could not be 
entirely accounted for by the 
concentration of known carcinogens, 
such as polycyclic aromatic 
hydrocarbons (PAH) or benzo(a)pyrene 
(BaP), which is the case for CTPV. 
Approximately ten-fold more asphalt 


fume was required to obtain the same 
biological effect as CTPV. The amounts 
of total PAH or benzo(a)pyrene (BaP) 
foimd in asphalt fume are 30- to 40-fold 
less than those amounts found to be 
effective in eliciting the same response 
with condensed coal tar pitch fumes. 
This observation led Niemeier et al. 
(1988) to hypothesize that the asphalt 
preparation contained other components 
which might augment the activity of the 
very low concentrations of measured 
PAH found in the asphalt study. 

In an attempt to further characterize 
the components of the asphalt fumes 
responsible for the carcinogenic activity, 
Sivak et al. (1989) heated roofing asphalt 
to 316* C. The fumes generated were 
fractionated by preparative high 
performance liquid chromatography 
(HPLC) and analyzed by gas 
chromatography/mass spectroscopy 
(GC/MS). The five fractions collected 
(labeled A through E) were used in skin 
application bioassay in male CSH/HeJ 
and Senear mice (30 animals per test 
group). Fractions were applied in 
proportion to their amount in neat 
asphalt fume. 

Fraction C which contained alkylated 
phenylethanones and alkylated 
dihydrofuranones had the greatest 
tumor incidence. Fraction C produced 
tumors in 17 of 30 C3H mice while 
fraction B which contained olefins, 
alkylated aryl thiophenes and alkylated 
phenanthrenea produced tumors in 10 of 
30 C3H mice. The other fractions 
exhibited no tumorigenic activity. 
Neither synergism, co-carcinogenicity, 
nor tumor-promoting activities was 
observed among the fractions at the 
concentrations tested. 

In a 1988 submission to the Air 
Contaminants rulemaking docket H020. 
Exxon reviewed the literature and 
concluded: 'To date, skin painting 
studies in mice have proven to be the 
most reliable predictors of the potential 
carcinogenicity of petroleum-derived 
materials since these tests reflect the 
integrated biological response to the 
presence of tumor initiators, promoters 
and co-carcinogens" (Exhibit 3-681). 

The position of the Asphalt Institute, 
as stated in their "Report to OSHA and 
NIOSH, Status of Asphalt industry 
Steering Committee Research Program 
On the Health Effects of Asphalt Fumes 
and Recommendation for a Worker 
Health Standard" (1990) is as follows: 
"The bioassay studies do confirm that 
some asphalts contain small amounts of 
carcinogenic species which, if 
volatilized or otherwise made 
bioavailable to test animals, may cause 
skin cancers. But the bioassays do not 
identify the active species. Nor do they 
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demonstrate that, under conditions of 
real world use of all, most, or even any 
asphalt products, those known 
constituents are present in fumes in 
sufficient quantities to yield 
tumorigenicity in a skin-painting 
bioassay’*. 

Short-term Tests 

The fractions generated in the NIOSH 
study were used in a modified Ames test 
of mutagenicity (in which the ability of a 
test substance to induce revertant in a 
gene of the TA98 strain of Salmonella 
typhymurium is determined). This 
measure of mutagenicity correlated well 
with the observed mouse skin 
carcinogenicity (r = 0.94). (Asphalt 
Institute submission.) 

In a recent study. NIOSH reported 
that fractionated asphalt fume 
condensate inhibited inter-cellular 
communication. Most inhibitors of 
intracellular communication have been 
observed to have tumor promoting 
activity. It is hypothesized that the 
promoting agent serves to isolate an 
initiated cell from the growth-regulating 
signals (communications] of surrounding 
cells leading to the development of 
tumors. 

In this study NIOSH researchers 
tested the same fume fractions used in 
the skin painting study (Sivak) in a 
metabolic cooperation assay. When 
wild type Chinese hamster lung 
fibroblasts are grown in the presence of 
6-thioguanine (6-TG). they are killed by 
its phosphorydated metabolite. Resistant 
cells do not produce the toxic metabolite 
and therefore survive exposure to 6-TG. 
However, in a mixed cell culture 
containing both sensitive and resistant 
cell type, there is transfer of the 6-TG 
metabolite via gap functions from the 
sensitive to the resistant cells and both 
tj'pes are killed. In the V79 metabolic 
cooperation assay, co-cultivated 6-TG 
sensitive and 6-TG resistant cells were 
exposed to condensate of asphalt fume 
fractions prior to the addition of 6-TG to 
the medium. If the test substance 
inhibited intracellular communication, 
only those resistant cells which did not 
receive the toxic 6-TG metabolite from 
the sensitive cells via gap junctions 
would survive. The parent mixture of 
asphalt fume condensate fractions and 
all of the fractions, except fraction A, 
inhibited intercellular communication in 
a concentration dependent fashion 
(dose-response). Fraction A inhibited 
metabolic cooperation only at the 
maximum concentration tested. 

Fractions D and E, which contained 
alkylated ketones, alkylated napthols 
and phenols, were most potent fractions 
in this assay. The authors hypothesized 
that “If the similarity between cigarette 


smoke and asphalt fume condensates 
goes beyond inhibition of metabolic 
cooperation in V79 cells, the 
carcinogenicity of the asphalt fume 
condensate may be due in part to the 
presence of tumor promoters acting 
through inhibition of intracellular 
communication." 

In a study by Monarca et al. (1987). 
extracts of bitumen fume demonstrated 
no mutagenic activity in the Ames test, 
although the benzo(a)pyrene IB(a)P] 
concentration predicted that the 
samples would be positive. This 
observation led these workers to 
hypothesize that there was inhibition of 
mutagenicity due to other sample 
components. This research group further 
reported results of biological monitoring 
of the workers exposed to the asphalt 
fumes analyzed in their earlier work 
(Pasquini et al., 1989). The worker 
exposures were between 0.6 and 0.8 mg/ 
m® (total particulate) and were 
approximately 0.2 mg/m® measured as 
benzene soluble fraction. Urine samples 
from asphalt fume-exposed and non- 
exposed workers were collected and 
tested for mutagenicity in the Ames 
assay. 

Microsomal enzyme activation was 
required for all observed mutagenic 
activity and was detected only with the 
TA 98 bacterial strain. Neither of the 
two additional potential indicators 
measured, thioether and D-glucaric acid, 
was significantly different in the 
exposed and non-exposed groups. 

Nine of 11 (82%) non-smokers exposed 
to asphalt fume had mutagenic urine, 
while 5 of 18 (28%) of asphalt non- 
exposed, non-smokers were positive. 

The urine of all smokers, whether or not 
exposed to asphalt fume, was positive. 

These researchers noted an apparent 
inconsistency in that environmental 
samples of asphalt fume were non- 
mutagenic in their assay, w^hile many of 
those exposed to asphalt produced 
mutagenic urine. They offered several 
explanations: Escape of active 
components from the fume samples, 
difficulties inherent to Ames testing of 
complex mixtures, and, as mentioned 
earlier, the potential for inhibition of 
mutagenic activity by other components. 
They further stated: 

• * * urinary mutagenicity is considered 
more meaningful for evaluating human 
exposure to unknown complex mixtures than 
cimbient monitoring, because it is a 
nonspecific indicator and can estimate the 
uptake of the mutagens in the body. 

In other words, some metabolism that 
takes place in the body and converts the 
exposure to a mutagen is not duplicated 
in bacterial systems used for the Ames 
test. Therefore, a mutagenic effect will 


not be observed in the latter test system, 
particularly if the toxic chemical 
requires a multi-step metabolic process 
for it to become an active mutagen. 

Several classes of carcinogens, 
including polycyclic aromatic 
hydrocarbons (PAH), are hypothesized 
to mediate their activity through their 
metabolic activation to reactive species 
that subsequently covalently bind to 
DNA of the cells of the target organ. 
Shocket et al. (1988a) studied the 
covalent binding of aromatic compounds 
to DNA in mouse skin following topical 
application of coal-tar. creosote or 
bitumen. The level of adducts 
(covalently linked species) observed in 
mouse skin 24 hours after treatment are 
as follows: 


Agent 

Oose/mouse 

(skin) 

fmol 

adduct/ug 
DNA 

Coal tar................. 

30 mg..... 

0.38 

Coal tar«__ 

6 mg. 

0 14 

Creosote__ 

25 _ 

0.40 

Creosote... 

5 ... 

0.19 

Bitumen... 

15 mg . .. 

0.09 

Bitumen.. 

3 mg.... 

0.00 




Adducts were also detected in lung 
DNA of treated animals. As with coal- 
tar and creosote, higher levels of * 
accumulation of DNA adducts were 
observed in skin than in lung following 
multiple applications. 

Schocket et al. (1988b) also looked at 
the formation of DNA-adducts in human 
fetal and adult skin cell cultures 
following treatment with coal-tar, 
creosote, and bitumen (as a paint 
formulation containing tetrahydrofuran). 
These results are as follows: 


Treatment 

fmol adduct/^ig DNA 

Human 
adult skin 

Human fetal 
skin 

Control.... 

0.097 

0.063 

Coal tar (30 fig) 

0354 

0.355 

Creosote (25 fiJ)_ 

0.313 

0.197 

Bitumen (3 _ 

0.000 

0.156 

Bitumen (15 ^g)_ 

0.216 

0.185 


All fetal adduct levels, including those 
of the bitumen treated, contained 
statistically significant amounts of 
adducts. The adult cell cultures treated 
with 3 pg of bitumen paint solutions 
failed to produce any adducts. This 
leads to the point presented by the 
authors of the possible implications >f 
the ability of fetal tissue to activate the 
carcinogenic activity of PAHs In utero. 
These data indicate that bitumen is a 
less potent inducer of DNA adducts in 
mouse skin cells, (the site of induction in 
the in vivo skin painting studies) than it 
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is in the human skin cells, relative to 
coal tar and creosote. Another point that 
Schocket et al. (1988b) mentions is that 
bitumens have low levels of activity 
when compared to the coal-tar and 
creosote, but that there appears to be 
potential to produce malignant tumors. 
The authors concluded that bitumen 
was similar to coal-tar and creosote in 
forming DNA adducts in the target cells 
and recommended that "it would seem 
prudent to regard preparations of 
bitumen as representing a hazard to 
man comparable to that of the other two 
agents" (Schocket et al. 1988b]. 

The ACGIH TLV for asphalt fume is a 
TWA of 5 mg/m* measured as total 
particulate to reduce the possible risk of 
carcinogenicity (ACGIH. 1986). 

However, ACGIH did not specifically 
designate asphalt fumes a carcinogen. In 
1977, NIOSH recommended a 15-minute 
ceiling value of 5 mg/m* measured as 
total particulate based upon the 
prevention of irritation to the eyes and 
respiratory tract of workers, and to 
minimize the possibility of a 
carcinogenic response from 
occupational exposure to asphalt fumes 
(NIOSH. 1977). 

In a 1987 publication, lARC concluded 
that there is sufficient evidence for the 
carcinogenicity of extracts of steam- 
refined bitumens and air-refined 
bitumens in experimental animals; that 
there is limited evidence for the 
carcinogenicity of undiluted steam- 
refined bitumens and for cracking- 
residue bitumens in experimental 
animals; that there is inadequate 
evidence for the carcinogenicity of 
undiluted air-refined bitumens in 
experimental animals; and that there is 
inadequate evidence the bitumens alone 
are carcinogenic to humans. (lARC 1987) 
lARC's assessment of asphalt, however, 
was made prior to the publication of the 
above mentioned epidemiologic and 
DNA-adduct studies. 

In its Report to OSHA and NIOSH 
(1990), the Al states: "Quite apart from 
the unresolved questions about the 
representativeness of the fume 
condensates tested by NIOSH. asphalt 
fumes have been shown to be 
tumorigenic only in skin-painting 
studies. Inhalation bioassays have not 
shown similar effects. By their very 
nature, skin-painting studies do not 
generate the dose-response data needed 
to estimate carcinogenic potency. And 
still further biological uncertainties are 
introduced by extrapolating the results 
of dermal exposures in mice to 
inhalation exposures in workers". The 
Al concludes: "The data support a PEL 
of 5 mg/m* for asphalt fumes to protect 
workers against eye and respiratory 


tract irritation, but do not support a 
finding of significant cancer risk". 

Epidemiologic Studies 

In a recent epidemiologic study of 
asphalt exposed workers. Hansen (1989) 
compared the mortality experience 
between a cohort of 679 mastic asphalt 
workers with that of all Danish men. 
These workers* jobs require them to fill 
buckets with asphalt (at approximately 
250 *0). carry the bucket to the area of 
application where they tip out the 
asphalt and level it by drawing out the 
mixture with long wooden trowels. 

Much of this work is done by the worker 
while kneeling. The process is used both 
in flooring and paving operations with 
the flooring operations having the higher 
exposure levels. 

The 679 male mastic asphalt workers 
were identified from several sources as 
having performed mastic asphalt work 
between 1959 and 1980. Subjects were 
followed through January 1985. 
Information on death and emigration 
was obtained through the Danish 
National Register. By the end of follow¬ 
up, 149 had died, 6 emigrated resulting in 
a total of 6,692 person-years of follow¬ 
up. Incident cancer cases were 
ascertained through the Danish Cancer 
Registry. Data on individual exposure 
history was generally not available. Age 
grouping was taken as proxy for time 
from first exposure, allowing an 
estimation of latency. 

The SMR for all malignant neoplasms 
was 195 (Cl, 153-244). Other cancer sites 
having significantly elevated mortality 
rates are as follows: 


Site 

SMR 

95% 

confidence 

interval 

Mouth. 

1,111 

(135-4,014) 

Esophagus- 

698 

(144-2,039) 

Rectum.....™.... 

318 

(128-656) 

Lung.—....... 

344 

(227-501) 


Two samples taken to measure 
exposure levels to asphalt fume during 
road paving, in which approximately */a 
of the cohort was engaged, were 4.3 and 
3.4 mg/m* with a mean of 4 mg/m*. 
Thirty five samples taken during fiooring 
operations, in which the remaining ‘/a 
the cohort worked, had an average 
exposure of 20 mg/m*. These estimates 
of exposure are based on 1976 
measurements by the Danish National 
Institute of Health, and the author of this 
study has informed OSHA that it is 
likely an overestimate of exposure since 
the amount of mastic applied per worker 
increased during the study period, prior 
to the 1976 sampling. Dr. Hansen further 
informed OSHA that the workers 


receive approximately 90% 
compensation during the period of the 
year in which they cannot perform 
mastic asphalt work. After adjustment 
for the seasonal nature of the work, 
Hansen estimated that the average 
exposure of mastic workers in the 
cohort was equivalent to a continuous 
exposure of 5 mg/m*, the current Danish 
PEL. 

Because coal tar pitch was added to 
the mastic asphalt mixture during World 
War II due to shortages of asphalt, it 
was necessary to determine the number 
of workers who were potentially 
exposed to both asphalt fumes and coal- 
tar. In order to do this, the cohort was 
further divided into three subcohorts. 
The three subcohorts divided the 
workers according to the time of birth as 
follows: Group I (N = 194), bom 1893- 
1919; Group II (N=129). bom 1929-1929; 
and. Group III (N=356), bom 1939-1960. 
Group I was the most likely to have 
exposure to coal-tar during World War 
II; Group II may have had some coal-tar 
exposure in World War D. and Group III 
could not have had wartime exposure. 
The lung cancer SMRs for all three 
groups (302, 392. and 857 respectively) 
were significantly elevated, further 
supporting the role of asphalt in this 
tumor excess. The results also suggested 
that the increased lung cancer risk 
manifested itself earlier (at younger 
ages) in the subsequent birth cohorts, 
but numbers of cancers in this youngest 
group were too small to reach statistical 
significance. Hansen also adjusted the 
respiratory and digestive cancer SMRs 
for estimated confounding effects of 
urbanization and smoking habit. This 
adjustment resulted in somewhat lower 
SMRs of 214 and 206 for respiratory and 
digestive cancers respectively, but still 
demonstrated statistically significant 
excess risk. 

In this incidence study, urinary system 
cancer, which includes bladder cancer, 
known to be smoking-related, showed 
no statistically significant increase 
(SMR=133). In a subsequent mortality 
study of this cohort, Hansen (1990) 
reported that an SMR of 100 for 
cardiovascular disease deaths-a cause 
of death also known to be associated 
with smoking. Thus, two major causes of 
death related to cigarette smoking were 
not elevated among the cohort members. 
These observations suggest that 
cigarette smoking is unlikely to have 
accounted for the excess lung cancer 
observed in the study. 

In a subsequent mortality study of this 
cohort. Hansen (1990) reported that a 
1976 survey of mastic workers (110 
members of the study cohort) indicated 
that 22% were non-smokers. 36% 
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consumed less than 14 grams of tobacco 
per day. and 43% consumed 15 or more 
grams per day. while a 1982 Danish 
population-based si^ey gave these 
percentages as 39. 24 and 30% 
respectively. She used the limg cancer 
death rates among non-smokers, 
medium smokers, and heavy smokers 
from the Doll and Peto study (1976) to 
estimate that these differences in 
smoking would bring about an 18% 
excess of lung cancer deaths and 21% 
excess of the bronchitis deaths In her 
cohort of workers. This adjustment of 
the SMR for lung cancer lowered the 
estimate from 290 to 248. 

Similarly, because most of the cohort 
was from urban areas of Denmark and 
the comparison population contained 
both urban and rural groups, adjustment 
for urbanization was also undertaken. 
The correction which was based on 
Danish census data, lowered the 
estimate of the SMR for lung cancer 
from 290 to 264. Independent adjustment 
for both, a procedures which over¬ 
adjusts because smoking and 
urbanization are related, still resulted in 
a statistically significant SMR of 224. 

Hansen (1989a) also undertook a 
separate epidemiologic study comparing 
mortality between 1,320 workers 
employed in the Danish asphalt industry 
with that of 43.024 workers from service 
trades, agriculture, forestry and specific 
light industries. She found a significantly 
increased mortality for all mali^ant 
neoplasms among asphalt workers aged 
45 or more when 5 years of latency was 
taken into account (SMR 159. 95% 
confidence interval. 108-228) compared 
with other unskilled workers. There 
were increases for respiratory, bladder 
and digestive cancers, but these 
increases were not statistically 
significant. No attempt was made to 
assess exposure levels—the only criteria 
for a subject to be in either exposure 
category were his occupation and being 
employed on the date of the census, 
which is likely to have diluted any 
differences. For instance, the 
comparison group might have included 
asphalt-exposed workers who were not 
employed In asphalt work on that date. 
Similarly, the “exposed** group might 
have Included workers with low 
cumulative asphalt exposures. 

Epidemiologic studies by Hammond et 
al, (1976) Menck and Henderson (1976), 
and Milham (1982) reported increased 
standardized mortality ratios or 
proportionate mortality ratios for lung 
cancer among roofers and slaters. It is 
difficult to establish a clear association 
between asphalt exposure and lung 
cancer in these studies because most 
workers had combined exposures to 


asphalt and coal tar. and smoking 
histories of the workers were not 
known. 

A study by Baylor and Weaver (1968) 
reported no significant differences in a 
cross-sectional survey on the health of 
462 asphalt workers compared with the 
health of 379 refinery workers. These 
workers had asphalt exposures for al 
least 5 years and were then given a 
physical examination, which included a 
medical and occupational history. No 
significant differences were noted 
between the 2 groups of workers 
regarding: respiratory diseases, skin 
cancer, non-carcinogenic skin disease, 
hypertension, ulcer, heart disease, or 
other cancers. *rhi8 is not an appropriate 
study for demonstrating whether or not 
there is an excess risk of cancer for a 
number of reasons. Without mortality 
data and longer follow-up. few 
conclusions regarding the risk of asphalt 
exposure can be drawn from these 
studies. Since refinery workers are also 
exposed to PAHs, etc., they are 
therefore not a true control group for 
asphalt fume exposures. 

Based on preliminary reports of 
excess leukemia among highway 
maintenance workers in a small 
Minnesota community. Bender et al 
(1989) assembled a cohort of Minnesota 
highway maintenance workers and 
determined their cause-specific 
mortality and compared this rate with 
that of the entire Minnesota population. 
This study had a large number of 
subjects (4.849) and deaths (1,530), and 
lengthy and nearly complete follow-up 
(99.8%). The authors did not. however, 
present any exposure information. The 
results indicated a statistically 
significant SMR of 425 for leukemia 
mortality among those %vith 30 to 39 
years of work and, as mentioned earlier, 
a significant SMR of 292 for urologic 
cancer among those having 40 to 49 
years of latency. Lung cancer SMRs and 
other cancer SMRs were not 
significantly elevated. 

In its “Briefing Paper On the 
Regulation of Asphalt Fumes*’ the 
Asphalt Institute described this study by 
Bender as “(T)he best study of U.S. 
asphalt workers.** and stated that it 
found no increased mortality at any 
relevant cancer site. In a letter to OSHA 
staff Dr. Parker, a secondary author of 
the Minnesota Highway Maintenance 
Worker Study, stated that this study 
“does not support a contention, either 
pro or con, with regard to the potential 
carcinogenicity of asphalts. Although 
the primary workers we evaluated 
performed highway maintenance work, 
these workers were not primarily 
Involved in road construction** (where 


they would be most likely to be exposed 
to asphalt fumes). 

Parker et al (1989) reported the results 
of a study on the same cohort in which 
non-cancer causes of death were 
analyzed. The SMR for renal failure 
among long-term rural workers was 
significantly elevated (SMR=676) as 
was the SMR for transportation-related 
injuries (SMR=280). The lack of 
information on the exposures of this 
cohort render it of little value in 
determining the level of risk from 
exposure to asphalt and does not allow 
the determination of risk levels among 
more highly exposed subgroups. 

Quant/toi/ve Risk Assessment 

The best available human data for 
quantifying the lung cancer risk 
associated with paving workers is found 
in the Hansen study of Danish mastic 
asphalt workers (Hansen 1989b). This 
study has the best exposure data along 
with estimates of relative risk of cancer 
in humans to evaluate a dose-response 
relationship. If some cohorts of workers 
in this study did not have substantial 
exposure to coal tar pitch volatiles, 
(CTPV) a known carcinogen, then this 
study provides quantitative evidence of 
cancer risk from asphalt The issue of 
CTPV exposure is controversial and 
discussed below. 

Hansen derived the mean exposure 
level of asphalt fume in her study 
cohort. 5.4 mg/m*. as follows: two thirds 
of the cohort was engaged in road 
paving operations, having a mean 
exposure level of 4 mg/m*; one third 
was involved in flooring operations, 
having a mean exposure to asphalt fume 
of 20 mg/m*; and, that exposure 
occurred only during seven months of 
the year. This leads to: 

((V*X20mg/m*)-|-(*/jX4 mg/m*)lx^/ 

11=5.4 mg/m*. 

OSHA assumed that exposure began 
at 22.5 years of age and continued at a 
constant level for 45 years. These 
assumptions are reasonable because 
Hansen stated in the report of this study 
that new mastic workers are always 
young, typically in their early twenties, 
and that the turnover in this job is 
moderate. Dose was estimated in units 
of milligrams per cubic meter-years (mg/ 
m*-yr) and the expected cancer 
incidence was calculated from age-, 
period-, and site-specific incidence rates 
for Danish men during the period 1958- 
1982. 

A relative risk model was used to 
quantify the risk from occupational 
exposure to asphalt fume. The relative 
risk model is based on the assumption 
that the increase in the relative risk of 
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lung cancer death due to asphalt fume 
exposure is the product of an 
individual's background risk at time t. 
ho(t). and the risk attributable to asphalt 
fume exposure. lu(t). The risk attributed 
to asphalt fume exposure is given by 

lUt)«/3X. 

where X represents cumulative dose up 
to time t. An individual’s total risk of 
lung cancer death at time t. h(t], is given 
by 

h(t)«ho(t)-h(h,(t)h,{t)) 

-hJt)-f.(lUt))3X). 

This model can also be written as a 
linear model where 


-=1+/3X. 

ho(t) 

Here. 1 is the intercept (i.e. the relative 
risk assuming no exposure), and is the 
slope of the dose>response line 
representing the change in relative risk 
per unit dose. 

If we consider each individual to be 
an independent Bernoulli trial and sum 
over all individuals in the jth exposure 
group, we obtain the expected number 
of lung cancer deaths for the period of 
observation, E(Oj). which is given by 

E(0,)=E,-»-(E^X,). 

where Ej is the expected number of 
cases assuming no asphalt exposure, 

(i.e. background), and Xj is the median 
dose for exposure group j. Assuming 
that the observed number of deaths is 
distributed as a Poisson random 
variable with expectation given above, 
we obtain the likelihood of observed 
results 

LIK=n + (EjPXj )] 

tE3 + (E^PX^)] /Oj 

The mcucimum likelihood estimate of the 
unknown parameter is obtained by 
maximizing the log likelihood with 
respect to The variance of is given 
by the inverse of the observed 
information. We solve for the parameter 

using a Newton-Raphson algorithm. 
Estimates of and its variance derived 
from the Hansen data using the relative 
risk model are given in Table 1. 

The relative risk model rests on the 
assumption that the ratio of the risk of 


lung cancer death for asphalt-exposed 
individuals to the risk of lung cancer 
death for individuals with no asphalt 
exposure depends only on dose and is 
constant across age groups. In other 
words, for any given cumulative dose, 
the risk of death for a twenty-five year 
old exposed individual relative to a non- 
exposed twenty-five year old individual 
is the same as the risk of death for a 
fifty year old exposed individual relative 
to a non-exposed individual of the same 

age- 

OSHA recognizes the importance of 
this assumption in estimating true 
occupational risk. Thus. OSHA 
specifically requests comments 
concerning the significance of 
assumptions and their applicability for 
estimating risks from exposure to 
inhaled asphalt fume. 

After fitting the model to the data, it is 
reasonable to ask whether or not the fit 
is good. The standard approach for 
measuring goodness-of-fit is to perform 
a Chi-Square test, in this case 
calculating the deviation of the number 
of lung cancers predicted for each 
exposure group from the number of lung 
cancers observed in each group. The 
number of lung cancers predicted for the 
jth exposure group, Oj, is given by 

0,=E,-k(E*^X,). 

where Ej is the expected number of lung 
cancers for the jth exposure group, Xj is 
the median continuous dose expressed 
in mg/m*-years for the jth exposure 
group , and is the estimated parameter 
for the relative risk model (given in 
Table 1). The numbers of lung cancers 
predicted by the model for each 
exposure group are presented in Table 3. 
The goodness-of-fit Chi-Square is 14.0 
on 18 degrees of freedom, therefore. 
OSHA concludes that the model 
provides a reasonable fit to the 
observed data. 

Gail describes an approach for 
estimating the excess risk of cancer 
death due to constant exposure to 
environmental carcinogens in the 
presence of competing risks (From 
Cadmium docket #, Ex. 8-651). This 
method is easily adapted to estimate the 
excess risk of lung cancer death due to 
occupational exposure to asphalt. 

Occupational dose was first converted 
to continuous dose on the assumption 
that exposure occurs 8 hours per day, 5 
days per week and 48 weeks per year. 


The lung cancer death rates, which were 
given for five-year age intervals, were 
assumed to be constant throughout each 
interval. 

Let di=the cumulative dose received 
at the midpoint of the ith age interval. 
Thus, for example, if an individual is 
exposed at a constant level X from age 
20 on, then at age 24, d 24 would equal 
4.5X. From age 65 on, cumulative 
exposure would be 45X. Let q,(i)=the 
probability of death fi'om all causes at 
age I, and let qL(i) = the probability of 
lung cancer death at age i. 

Using the relative risk model and the 
MLE of /3 derived from this model 
above, the lifetime excess risk of lung 
cancer due to 45 years of occupational 
exposure to asphalt fume is given by 

j 

7 53 f" 

i-20 

j-20 

Table 3 presents estimates of excess 
deaths derived from the Hansen data 
using the method described here. In 
addition, 95% upper confidence limits 
and 5% lower confidence limits were 
constructed for each of the MLEs. This 
was done by replacing ^ by /3±1.645 
SE(/3) and using the formulas above. 

Using data for the entire cohort, and 
assuming no substantial contribution to 
the lung cancer risk from CTPV. 
exposure to 0.2 mg/m* of asphalt fume 
for the occupational lifetime is 
associated with an estimated excess 
cancer death rate of one per 1,000 
workers. This rate is based on the 
maximum likelihood estimate. The 95- 
percent upper bound estimate or risk 
corresponding to this dose is about one 
and a half excess lung cancer deaths per 
1,000 workers. By comparison, the 
maximum likelihood estimate of risk for 
lifetime exposure to 0.5 mg/m* or 1.0 
mg/m* are 2.5 and 5 excess deaths per 
1,000 workers respectively. The estimate 
at a lifetime exposure of 5 mg/m* is 25 
deaths per 1,000 workers. 

A similar assessment of risk was 
performed using data representing only 
that portion of the cohort which was 
bom between 1930 and 1960. Dr. Hansen 
believes that these workers did not have 
any exposure to CTPV, and the Asphalt 
Institute believes they had some 








Federal Register / Vol. 57, No. 114 / Friday, June 12. 1992 / Proposed Rules 


26189 


exposure. The resulting risk estimates 
were higher than those of the entire 
cohort of mastic workers. However, the 
numbers of deaths in this cohort were 
quite small and accordingly, the risk 
estimates have wide confidence 
intervals. Therefore the combined cohort 
may be more useful for estimates of risk. 

In extensive submissions to OSHA, 
the Asphalt Institute (AI) presented its 
research program ahd the results of 
research to date. Included was a report 
by A. Kriech and J. Kurek in which they 
described the chemical analyses of core 
samples of Copenhagen roadways, 
purported to have been paved with 
mastic asphalt by the cohort of workers 
studied by Dr. Hansen. AI requested 
that the Danish Road Laboratory locate 
pavements and take core samples from 
roadways applied approximately every 
five years. In this report, core samples 
were identified by year of application 
and street name. AI concluded from the 
quantification of polynuclear aromatic 
hydrocarbons present in the core 

samples, that.this study has . 

produced persuasive evidence that the 
workers studied by Dr. Hansen were 
exposed to significant concentrations of 
coal tar fumes. 

Dr. Hansen, who performed the study, 
has informed OSHA that in interviews 
with mastic asphalt workers and other 
plant personnel, she was told that 
following World War II. coal tar use 
was avoided. For example, an engineer 
who formulated asphalt at one of the 
studied facilities related to Dr. Hansen 
that coal tar was not used at his 
company in either the lower (Pulver) 
layer or the mastic layer after 1949. He 
further stated that migration of coal tar 
from lower layerfs) into mastic asphalt 
would make the mastic asphalt less 
suitable by altering its properties 


making it soft when warm and brittle 
when cold. 

Further, Dr. Hansen has informed 
OSHA that the core sampling and 
analyses will be repeated under 
controlled circumstances by an 
independent institution. OSHA 
anticipates that these data will become 
available to the Agency during this 
rulemaking. The evidence presented by 
Dr. Hansen is not certain l^cause some 
of it relies heavily on human 
recollection. 

The evidence for concomitant 
exposure presented by AI is also not 
certain. The accuracy of the records is 
undetermined. Information regarding the 
nature of any repairs of the sampled 
roadways subsequent to application of 
the mastic asphalt, which might have 
included coal tar, was not induded in 
the report. The potential migration of the 
measured chemical components of the 
core samples was not discussed. In 
addition, it is unclear to what degree the 
PAH measurements made by AI 
discriminate between asphalt and coal 
tar. Moreover, it is not clear that the AI 
core samples were taken from the roads 
which were paved by the studies 
workers, who paved specifically with 
mastic asphalt. 

If ATs suppositions are accurate and 
part of the increased risk of lung cancer 
in the Danish mastic asphalt worker 
cohort was due to concomitant exposure 
to coal tar pitch volatile (CTPV), the risk 
estimates due to asphalt exposure 
would be less certain. If Dr. Hansen's 
views are the better supported, then 
more confidence is given to the risk 
estimates. 

OSHA is proposing a PEL for asphalt 
fumes of 5 mg/m’ total particulate as an 
8-hr. TWA for general industry, 
construc tion, maritime and agriculture. 
That was the level which OSHA 


proposed for general industry in 1988, 
and is the ACGIH recommendation. 
NIOSH's original recommendation was 
5 mg/m’ as a 15-min. STEL One of 
OSHA’s procedures for the Air 
Contaminants rulemaking was to make 
use of ACGIH and NIOSH 
recommendations for its proposals, but 
base its Hnal decisions, of course, on all 
evidence, comments, and views. 

Subsequent to OSHA's original 
proposal and the recommendations of 
NIOSH and ACGIH, new studies have 
become available. However, at this time 
only one commenter, the Asphalt 
Institute, has provided comment on 
these new studies (Docket office. Docket 
#H-020A). The Norseth study is so 
recent that OSHA has not received a 
single comment on it as yet. 

In light of the number of signiHcant 
new studies and the varying conclusions 
that can be drawn from them, arguments 
can be made to support PELs of 5 mg/ 
m’, 1 mg/m’. 0.5 mg/m’and 0.2 mg/m’. 
The selection of a PEL depends on one's 
conclusions as to the level at which 
irritation and other respiratory effects 
occur, the relevance and persuasiveness 
of the carcinogenicity evidence, and the 
relevance of the risk assessment. The 
Regulatory Impact Analysis presents 
exposure data and other information as 
to feasibility of all of these levels. 

OSHA requests comments on all the 
evidence, studies and analyses, its 
proposal of 5 mg/m’ total particulate as 
an 8-hr. TWA, the other exposure limits 
mentioned, the appropriate method of 
measurement and all other relevant 
issues. Comment is also requested on 
whether dii^erent fractions of asphalt 
may have different health effects, and 
whether it may be appropriate to take 
this into consideration in final 
regulatory decisions. 


Table C6-3.— Observed and Expected Cases of Lung Cancer by Age and Subcohort Among Danish Mastic Asphalt 

Worker Cohort 


Age (years) 

)0Do88 

Subcohort 

1 

II 

Ill 

o, 

E| 

o, 

Ei 

0, 

E, 

30-34_ _ 

54 



0 

0.00 

0 

0.01 

-39_ 

81 



0 

0.00 

0 

0.03 

-44_ 

106 

0 

0.00 

0 

0.02 


0.06 

-49___ . 

135 

0 

0.02 


0.07 


0.17 

-54. 

162 

0 

6.14 

2 

0.35 


0.11 

-59.. 

169 

2 

0.44 

2 

0.72 


-64_ 

216 

4 

1.29 

1 

0.37 



-69. 

243 

5 

1.77 


...... 

-74.. . 

243 

4 

1.42 



........ 

..... ... 

-79... _ 

243 

3 

0.61 



. 


-64_ 

243 

0 

0.24 



■****. 


-69._ .. _ * 

243 

0 

0.03 


— 

— 



^—expected lung cancer cases, assumir)g no asphalt exposure. 
O'—obsefved lung cancer cases. 
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Table C6-4.—Estimates of Excess Lung Cancer Deaths per 1.000 Workers With 45 Years Occupational Exposure to 

Asphalt Fume 


Continuous 
dose (mg/m^ 

Number lung 
cancer deaths 

a02 

0.5 

0.04 

10 

0.11 

2.5 

0.22 

5.0 

0.44 

too 

088 

19.9 

1.10 

24.B 

2.19 

48.7 


5% lower and 
95% upper 
confidence bmd 


(0^. 0.7) 
( 0 . 1 . 1 . 5 ) 
(14. 3.7) 
(2.7. 7.3) 
(5.4. 14.6) 
(lOA 28.9) 
(13.5, 35.9) 
(26.7, 70.0) 


Dose (rng/m^ 


0.1 _ 

0.2 _ 

0.5 . ....1 .. 

1.0 _ 

2.0 _ 

4.0_ 

5.0.... 

10.0_ 


Table C6-5.—Parameter Estimates from the Relative Risk Model Using the Hansen Data 


Parameter 

Subcohorl 1 
bom 1693* 
1919 

Subcohorl N 
bom 1920- 
1929 

SubcohortH 
bom 1930- 
1960 

Combined 
cohort bom 
1893-1960 

MLE... . 

8.7056E-03 

0.9500E-05 

1 5313E-02 
0.7410E-04 

4.9689E-02 

0.1093E-02 

1.0807E-02 



U.W 199C-U9 


Variance is estimated by the observed informatioa 


Table C6-6.—Estimates of Excess 
Lung Cancer Deaths per 1,(XX) 
Workers With 45 Years of Occupa¬ 
tional Exposure to Asphalt Fume 


Dose (mg/m^ 

Contin- 

uout 

dose 

Na of 
lung 
cancer 
deaths 

5% Lower and 
95% upper 
cortfidefKe 
lima* 

0.1.. 

0.02 

0.5 

(0.3. 0.7) 

0.2_ 

0.04 

1.0 

(0.1.1.5) 

O.5.. . .. .« 

0.11 

25 

(14. 3.7) 

1.0 

022 

5.0 

(2.7, 7.3) 

2.0. 

044 

10.0 

(5.4. 14.6) 

4.0... 

088 

19 9 

(10.8, 28.9) 

5.0.. 

1.10 

24.8 

(13,5, 35.9) 

10.0_ 

219 

48.7 

(26.7, TOO) 


BISMUTH TELLURIDE (Se-DOPED) 
CAS: 1304-82-1; Chemical Formula: 

BiaTea 

H.S. No. 1034 

OSHA has no limit for doped bismuth 
telluride in the construction, maritime, 
or agriculture industry. The ACGIH has 
a TLV®-TWA of 5 mg/m* for bismuth 
telluride that has been doped with 
selenium sulfide. NIOSH has no REL for 
this substance. The Agency is proposing 
a PEL of 5 mg/m* as an 8-hour TWA in 
construction, maritime, and agricultural 
operations. NIOSH (Ex. 0-47, Table Nl) 
concurred with this limit when the 
Agency recently established it In general 
industry. 

Bismuth tellaride takes the form of 
gray, hexagonal platelets: it is also 
available as ingots or single crystals. 
Bismuth telluride is used for semi¬ 
conductors and in thermoelectric cooling 
and power generation applications 
(ACGIH 1988, p. 59). 


Wagner. Madden, Zimber, and 
Stoldnger (1974) conducted a one-year 
study in which rabbits, dogs, and rats 
were exposed for 6 hoors/day, 5 days/ 
week to doped bismuth telluride dust 
(containing 80.04 mol % BijTea and 0.20 
mol % SnTe, plus a small stoichiofnetric 
excess of Te) of 1.04 um particle 
diameter at a mean concentration of 15 
mg/m*. Small, granulomatous lesions 
without fibrosis appeared in the lungs of 
dogs at 6 months. In dogs that were 
sacrificed four months after an 8-month 
exposure, the lesions had regressed, and 
the affected lymph nodes were without 
cellular reaction. Rabbits exhibited 
similar histologic effects, but with 
decreased numbers of pulmonary 
macrophages, no fibrous tissue 
proliferation, and no cellular or fibrous 
tissue reaction around the dust deposits 
in the lymph nodes. The rats showed 
fewer granulomas but some areas of 
epithelialization of the alveolar walls. 

As was true for the other species, the 
rats showed neither fibrosis nor cellular 
reaction in the lymph nodes, despite 
accumulation of the interroetallic dust 
(Wagner. Madden. Zimber. and 
Stokinger 1974). 

In humans, exposure to bismuth 
telluride (whether doped or not is not 
specified) is reported to lead to eye, 
nose, and throat irritation (Hazardous 
Substance Fact Sheet 1985). Exposure to 
the doped telluride is known to cause 
garlic breath, a sign of exposure both to 
tellurium and selenium (Clayton and 
aayton 1981. p. 1561). 

OSHA is proposing an 8-hour PEL of 5 
mg/m* TWA for Se-doped bismuth 
telluride in the construction, maritime, 
and agriculture industries to prevent the 
occurrence of pulmonary lesions in 


exposed workers. OSHA preliminarily 
concludes that this limit 
substantially reduce the significant risk 
of these pulmonary effects, which 
constitute material impairments of 
health. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

CARBON BLACK 

CAS: 1333-88-4; Chemical Formula: C 
H.S. No. 2027 

Currently, OSHA has an 8-hour TWA 
limit of 3.5 mg/m* for carbon black in 
general industry and in the construction 
and maritime industries. There is no 
limit in agriculture. The ACGIH TLV*- 
TWA and NIOSH REL are both 3.5 mg/ 
m*; however, NIOSH also recommends 
that carbon black containing more than 
0.1 percent polyaromatic hydrocarbons 
be handled as a potential human 
carcinogen. OSHA is proposing to 
extend its 3.5 mg/m* 8-hour TWA PEL 
to agricultural workplaces; this action 
will make the PEL for carbon black 
consistent across all regulated sectors. 

Commercial carbon black is a finely 
divided form of carbon that contains 
trace amounts of organic and inorganic 
impurities adsorbed on the surfaces of 
the particles. Oil furnace black, which 
typically contains less than 0.1 percent 
solvent-extractable impurities, is the 
most widely used of the carbon blacks 
in the United States. 

Data on humans and animals surest 
that exposure to carbon black at high 
levels is associated with declines in 
pulmonary function and cardiovascular 
stress. Oleni et al. (1983) reported a 
significant loss of pulmonary function 
among a group of 125 Nigerian carbon 
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black workers exposed to airborne 
concentrations as high as 34 mg/m*; 
radiograms taken on members of this 
population were normal. Another study, 
reported in an abstract (Crosbie et al. 
1979), found significant annual declines 
in pulmonary function, as well as 
radiologic changes, in a group of 35 
workers exposed to carbon black 
concentrations below 10 mg/m*. Nau et 
al. (1962) exposed hamsters, mice, 
guinea pigs, rabbits, and monkeys to 
56.0 mg/m* furnace black (carbon black) 
for prolonged periods of time. 
Electrocardiographic changes were 
noted in monkeys after 2500 hours of 
exposure, and marked right atrial and 
right ventricular strain were noted in 
these animals after 10,000 hours of 
exposure. The authors attributed these 
effects to the excessive acctunulation of 
carbon black dust in the lung. 

More recent studies conducted in U.S. 
carbon black plants, where OSHA’s 3.5 
mg/m* PEL is in force, report no 
association between exposure and 
excess morbidity. In a cross-sectional 
study of pulmonary function in 913 U.S. 
carbon black workers. Robertson et al. 
(1988) found no significant declines in 
pulmonary function after correcting the 
data for age and smoking habits. 
Robertson and Ingalls (1989) also 
conducted a case-control study of all 
male carbon black production workers 
in the United States. In this study, a case 
was defined as a member of the study 
population who had filed a health 
insurance claim for a physician's 
diagnosis of malignant neoplasm, 
circulatory disease, or pulmonary 
disease. No associations were found in 
this study between cumulative exposure 
level of carbon black and diagnoses of 
these disorders. 

OSHA is proposing an 8 -hour TWA 
PEL of 3.5 mg/m* for agricultural 
workplaces. The Agency preliminarily 
concludes that this limit is necessary to 
protect workers in this sector against 
the significant risk of pulmonary and 
cardiovascular disorders that have been 
associated with exposure to high 
concentrations of carbon black. OSHA 
considers these effects material 
impauments of health and believes that 
the proposed limit will substantially 
reduce this risk. Promulgation of this 
limit will also make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

CHLORINE DIOXIDE 

CAS: 10049-04-4; Chemical Formula: 

CIO, 

H.S. No. 1080 

Currently. OSHA has an 8 -hour TWA 
limit of 0.1 ppm for chlorine dioxide in 
the construction and maritime 


industries. There is no limit in 
agriculture. The ACGIH has the same 
time-weighted average TLV* plus a 15- 
minute TLV®-STEL of 0.3 ppm. NIOSH 
has no REL for this substance. The 
Agency proposes to add a 15-minute 
STEL of 0.3 ppm to its current limit in 
construction and maritime and to extend 
both the 8 -hour TWA and 15-minute 
PELS to agriculture. NIOSH concurred 
(Ex. 9-47, Table Nl) with these limits 
when OSHA recently established them 
in general industry. 

Chlorine dioxide is a red-yellow gas 
at ordinary temperatures. It is used as a 
biocide, to bleach textiles, paper pulp, 
flour, cellulose, leather, fats and oils, 
and in beeswax. Chlorine dioxide is also 
employed in purification, taste and odor 
control of water, as an oxidizing agent 
and in the manufacture of chlorite salts 
(ACGIH 1986, p. 118; Hawley's 1987, p. 
260). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

In addition to respiratory effects, 
chlorine dioxide can cause eye 
irritation, gastrointestinal irritation, and 
reproductive effects in experimental 
animals. The oral LD 50 in rats is 292 mg/ 
kg. Exposure causes pulmonary effects 
and skin irritation in rabbits. Instilled 
into rabbit eyes, 100 mg of chlorine 
dioxide caused mild irritation (RTECS 
1991). Rats exposed to 0 . 1 -ppm 
concentrations of chlorine dioxide for 5 
hours/day for 10 weeks showed no 
adverse effects from exposures 
(Dalhamn 1957/ Ex.1-307). Chlorine 
dioxide also has reproductive effects in 
rats and embryotoxic effects in their 
offspring (RTECS 1991). 

Data on human exposures indicate 
that marked irritation occurs on 
inhalation of 5 ppm (no time specified), 
and that one death occurred after 
exposure to 19 ppm (Elkins 1959). 
Repeated exposures in humans have 
been linked to bronchitis and 
pronounced emphysema (Petry 1954/ 
Ex.1-1163). Clinical studies conducted 
by Gloemme and Lundgren (1957/Ex.l- 
323) revealed that the majority of 
workers who had been exposed for five 
years to average concentrations of 
chlorine dioxide below 0.1 ppm. in 
combination with about 1.0 ppm 
chlorine, experienced eye and 
respiratory tract irritation and slight 
bronchitis. Some gastrointestinal 
irritation was also observed in these 
workers. Gloemme and Lundgren (1957/ 
Ex.1-323) attributed all of these effects 
to elevated short-term exposures 
involving excursions above the 0.1 ppm 
level. Ferris. Burgess, and Worcester 
(1967/EX.1-816) have shown that 


concentrations occasionally ranging as 
high as 0.25 ppm were associated with 
respiratory effects in workers 
concomitantly exposed to chlorine. 

OSHA is retaining the 0 . 1 -ppm 8 -hour 
TWA PEL and is proposing to add a 15- 
minute STEL of 0.3 ppm for chlorine 
dioxide in construction and maritime; 
the Agency also is proposing to extend 
both limits to agricultural operations. 
OSHA preliminarily concludes that both 
of these limits are necessary to protect 
workers in these sectors from the 
significant risk of respiratory, skin, and 
eye irritation known to occur as a result 
of exposure to this substance. OSHA 
considers these adverse effects material 
impairments of health and believes that 
promulgation of these limits is necessary 
both to reduce these significant risks 
and to make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

CHROMIUM (II) COMPOUNDS 
CAS: 7440-47-3; Chemical Formula: Cf 
H.S. No. 2083 

OSHA has no limit for the chromium 
II (divalent) compounds in construction, 
maritime, or agriculture. NIOSH has no 
REL but concurs (Ex. 6-47, Table N3A) 
with the limit being proposed. The 
ACGIH has a TLV®-TWA of 0.5 mg/m* 
for the divalent chromium compounds, 
and OSHA is proposing the same limit 
for these substances in workplaces in 
construction, maritime, and agriculture. 
This action will make OSHA's limit for 
the chromium 11 compounds consistent 
across all industry sectors. 

Chromium is a metallic element that 
can have a valence of 2, 3, or 6 ; the 
divalent, or chromium 11 , compounds 
include such substances as chromous 
bromide, chromous carbonate, chromous 
chloride, chromous fluoride, and 
chromous sulfate. These compounds are 
used as reducing agents, catalysts, 
reagents, and oxygen scavengers, and as 
components of electroplating solutions 
(Hawley's 1987, p. 282). 

The chromium compounds vary 
greatly in toxicity, but the chromium II 
compounds in general are believed to 
have a relatively low order of toxicity 
(ACGIH 1986, p. 139). The available 
toxicological literature often does not 
distinguish between the various 
compounds, and information on the 
divalent form is rare. There are no acute 
toxicity studies in animals for the 
divalent forms. These compounds, 
however, do appear to have 
sensitization potential when in contact 
with the skin. Some workers have 
demonstrated positive patch tests after 
exposure to divalent chromium 
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compounds In the workplace (Burrows 
1984). 

OSHA Is proposing an 6-hour TWA 
limit of 0.5 mg/m^ for the chromium D 
compounds in construction^ maritime, 
and agriculture. This is the PEL currently 
in effect in general industry, and the 
Agency believes this limit is necessary 
both to reduce a significant risk of 
sensitization among construction, 
maritime, and agricultural workers and 
to make the Agency's limit for these 
substances consistent across all 
regulated sectors. OSHA considers 
dermal sensitization a material health 
impairment and believes that the 
proposed PEL is necessary to 
substantially reduce this signiHcant risk. 
CHROMIUM Ill COMPOUNDS 
CAS: 7440-47-3; Chemical Formula; Or 
H.S. No. 2039A 

OSHA has no limit for the chromium 
111 (trivalent) compounds in 
construction, maritime, or agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. The ACGIH has a TLV*- 
TWA of 0.5 mg/m* for the trivalent 
chromium compounds, and OSHA is 
proposing the same limit for these 
substances in construction, maritime, 
and agriculture. This action will make 
OSHA's PEL for the chromium III 
compounds consistent across all 
industry sectors. 

Chromium is a metallic element that 
can have a valence of 2, 3, or 6; the 
trivalent or chromium lit compounds 
include such substances as chromic 
oxide, chromic sulfate, chromic chloride, 
chromic potassium sulfate, chromic 
carbide, and chromite ore (ACGIH 1986, 
p. 139; Clayton and Clayton 1981, p. 
1591). Chromic compounds are used as 
textile mordants, paint pigments, and 
catalysts, in refractory bricks, and in 
gauge blocks, hot extrusion dyes, and as 
a spray-coating materia) (Clayton and 
Clayton 1981, pp. 1590-1591). 

Tlie oral LDm's for various chromic 
salts range from 600 to 2800 mg/kg 
(Smyth, Carpenter. Weil, Pozzani, 
Striegel, and Nycum 1969). Guinea pigs 
repeatedly exposed to chromic salts 
developed allergic contact dermatitis 
(National Research Council Canada 
1976). Mice pretreated with a 12 mg/kg 
dose of chromium 111 compounds 
experienced a 250 percent increase in 
mortality when subsequently challenged 
with a 120 mg/kg dose of chromium 01 
(Yoshikawa 1970). In-vitro studies show 
that exposure to chromic compounds 
reduced the viability of rabbit alveolar 
macrophages and increased cell lysis 
(Walters et aL 1975). Rats exposed for 
one year via their drinking water to 0 to 
25 mg/liter chromium HI showed no 


significant difrerences from controls in 
body weight gain, appearance, or blood 
or tissue pathology (MacKenzie, 
Byenrum, Decker, Hoppert, and Langham 
1958). Rats exposed to chromium oxide 
pigments in the diet for 2 years showed 
no increase over controls in tumor rates 
(Ivankovic and Preussman 1975). 

In humans, exposure to the dust of 
chromite ore has caused "exaggerated** 
lung markings on chest roentgenograms, 
and other groups of ore workers have 
developed pneumoconiotic changes 
consistent with histologic fibrosis 
(ACGIH 1986, p. 139; Mancuso and 
Hueper 1951). One case of asthma 
caused by exposure to a chromic 
compound (chromic sulfate) has been 
reported and confrrmed in a plating 
worker (Novey et al. 1983). Eighteen 
percent of 85 chrome factory workers 
exposed to 4.5 to 9.2 mg/m*Cr III 
compounds developed chronic 
bronchitis after 5 years of exposure, and 
almost 6 percent of these factory 
workers developed pneumoconiosis 
after 9 years of exposure (Mikov 1967, in 
HSDB 1990). 

Based on these efrects in humans and 
animals, OSHA is proposing an 8-hour 
TWA PEL of 0.5 m^m* for the chromic 
(Cr in) compounds of chromium; this 
limit would apply in construction, 
maritime, and agricultural workplaces. 
OSHA believes the proposed P^ is 
necessary to reduce the significant risk 
of chronic respiratory effects in workers 
in these sectors who are exposed to 
these compounds. The Agency considers 
chronic respiratory effects such as 
pneumoconiosis and chronic bronchitis 
material impairments of health. 
Promulgation of this PEL will also make 
OSHA's limit for the Cr HI compounds 
consistent across all regulated sectors. 
CHROMIUM, METAL 
CAS: 7440-47-3; Chemical Formula: Cr 
H.S. No. 1093 

OSHA currently has an 8-hour TWA 
PEL of 1 mg/m* for chromium metal in 
general industry, construction, and 
maritime. There is no limit in 
agriculture. NIOSH has no REL for this 
substance, and the ACGIH has 
established an 8-hour TLV*-TWA of 0.5 
mg/m* for chromium. The Agency is 
proposing a 1 mg/m* 8-hour TWA limit 
for chromium in agricultural operations. 
NIOSH concurs (Ex. 8-47, Table Nl) that 
this limit is appropriate. Promulgation of 
this limit will make OSHA's PEL for 
chromium consistent across all 
regulated sectors. 

Chromium is a hard, brittle, semi-gray 
metal. Chromium is used for corrosion 
resistance and as an alloying and 
plating element on metal and plastic 
substrates. It is also used as a protective 


coating for automotive and equipment 
accessories, in nuclear and high- 
temperature research, and in inorganic 
pigments (Hawley's 1987, p. 280). 

Chromium metal is relatively 
nontoxic. Some studies in experimental 
animals have shown that a few animals 
develop tumors after intravenous 
injection; however, the relevance of 
these results for occupational exposure 
is not clear. In the general industry 
rulemaking. OSHA found that the 
preliminary markings reported in the 
Mancuso and Hueper (195l/Ex.l-215) 
study did not present a risk of material 
impairment of health in exposed 
workers because these markings did not 
presage any decrement in pulmonary 
function or interfere with the functional 
capacity of exposed workers. A study 
by Princi et al. (1962) reflects the 
problem of confounding exposures in the 
case of chromium. In this study, 
ferrochrome alloy workers were 
exposed to several toxic contaminants 
simultaneously, including chromium 
salts, silica, iron oxide, and chromium 
metal OSHA believes It likely that 
exposure to the other contaminants 
present, which included a high 
percentage of silica, accounts for the 
development of pulmonary disease in 
these workers. The ACGIH (1986/Ex.l- 
3. p. 139) stated, after reviewing the 
Mancuso and Hueper (195l/Ex.l-215) 
and the Princi et al. (1962, as cited in 
ACGIH 1986/EX.1-3, p. 139) studies, that 
"[e]xposure to chromium metal does not 
give rise to pulmonary fibrosis or 
pneumoconiosis." Other authors 
(Proctor, Hughes, and Fischman 1988) 
concur in this assessment of the relative 
lack of toxicity of the metallic form of 
chromium. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA limit of 1.0 
mg/m* for chromium metal in the 
agriculture industry. The Agency 
believes that this limit is adequate to 
protect workers in agriculture from the 
significant risk of pulmonciry effects 
potentially associated with exposure to 
the metallic form of chromium. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

COAL DUST. < 5% QUARTZ 
COAL DUST. > 5% QUARTZ 
CAS: None; Chemical Formula: None 
H.S. Nos. 1096 and 1097 

In the construction and maritime 
industries. OSHA's current limits for 
coal dust are expressed as a formula 
limit of 10mg/m*/%SiOj-|-2 (8-hour 
TWA) for coal dust containing a 
respirable quartz fraction greater than 5 
percent and a 2,4-mg/m* 8-hour TWA 
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limit for coal dust containing a 
respirable quartz fraction of less than 5 
percent. There is no limit in agriculture. 
ne ACGIH has a TLV«-TWA of 0.1 
mg/m* for the respirable quartz fraction 
of coal dust containing more than 5 
percent quartz and of 2 mg/m* for the 
respirable dust fraction of coal dust 
containing leyBS than 5 percent quartz. 
NIOSH has nq RELs for this substance. 

In agriculture. OSHA is proposing an 8- 
hour TWA limit of 0.1 mg/m* for the 
respirable quartz fraction of coal dust 
containing more than 5 percent quartz 
and an 8-hour TWA limit of 2 mg/m* for 
the respirable dust fraction of coal dust 
containing less than 5 percent quartz. 
The Agency is also proposing that the 
current limit for coal dust containing 
more than 5 percent respirable quartz in 
construction and maritime be expressed 
as mg/m*. which reflects the current 
approach to airborne particulate 
measurement; this action would 
establish a PEL of 0.1 mg/m* for coal 
dust containing more than 5 percent 
respirable quartz. OSHA’s proposed 
limit in these two sectors thus does not 
represent an actual change in the value 
of the limits for coal dust containing 
more than 5 percent respirable quartz: 
instead, it would do away with the 
Agency’s cumbersome formula limit. In 
all sectors—construction, maritime, and 
agriculture—OSHA is proposing a PEL 
for coal dust containinfl less than 5 
percent quartz of 2 mg/m*. 

Coal is a dark brown to black solid 
formed from fossilized plant material 
Coal is used as a fuel and in the 
manufacture of fertilizers, insecticides, 
disinfectants, synthetic rubber, and in 
the production of coke, coal gas, water 
gas, and coal tar compounds (ACGIH, 
1986, p. 142.1 (87)). 

The literature on occupational 
exposure to coal dust does not generally 
distinguish between dusts containing 
less than 5% respirable quartz and dusts 
containing a higher percentage of 
respirable quartz. The discussion below 
also does not make this distinction. 

Animal data on coal dust effects are 
sparse. Rats inhaling 6600 pg/m* coal 
dust for 86 weeks (6 hours daily) 
developed lymphomas, and those 
inhaling 14.900 pg/m* on the same 
regimen developed tumors of the 
adrenal cortex (AIHAJ1981). 

Exposure to coal dust can cause 
respiratory effects such as 
pneumoconiosis, bronchitis, 
emphysema, and progressive massive 
fibrosis (PMF) in humans. Coal worker’s 
pneumoconiosis (CWP) often occurs 
concomitantly with chronic bronchitis 
and emphysema. The small opacities 
associated with CWP are most 
frequently located in the upper lung 


zones. CWP is also a precursor to 
progressive massive fibrosis, which is 
associated with reduced ventilatory 
capacity, low arterial oxygen tension, 
pulmonary hypertension, and premature 
death (Morgan 1984). A study conducted 
from 1969 to 1971 showed that, in 9,076 
U.S. miners, there was an overall 30 
percent prevalence of CWP. with 2.5 
percent experiencing progressive 
massive fibrosis (Morgan 1973). In some 
workers reporting symptoms of chronic 
bronchitis, even moderately low 
exposure to coal mine dust was 
associated with severe lung function 
impairment (Hurley and Soutar 1986). A 
recent study in Welsh and English 
miners demonstrates that lifetime 
exposure to coal mine dust is related to 
increased mortality due to 
pneumoconiosis, bronchitis, or 
emphysema (Miller and Jacobsen 1985). 

NIOSH (Ex. 8-47. Table N2; Tr. p. 3- 
86) believes that the limit for quartz¬ 
bearing coal dust should be reduced to 
0.05 mg/m* as an 8-hour TWA on the 
basis of the potential carcinogenicity of 
respirable crystalline silica. OSHA is 
aware of some recent studies (NIOSH 
1986b; Hurley and MacLaren 1987; lARC 
1987) on the health effects of exposure 
to coal dust, and the Agency is 
monitoring this literature to assess the 
need for a reevaluation of this limit in 
the first PEL Update. However. OSHA's 
primary objective in the present 
rulemaking is to achieve consistency of 
limits across all sectors, and the 
adoption of the proposed coal dust limit 
in agriculture will achieve that goal. In 
addition, expressing these limits in 
terms of mg/m* rather than the formula 
will simplify measurement in 
workplaces in construction and 
maritime. 

Accordingly, OSHA is proposing an 8- 
hour TWA reL of ai mg/m*. measured 
as the respirable dust fraction, for coal 
dust having a respirable quartz fraction 
of more than 5 percent ouartz, and an 8- 
hour TWA PEL of 2 mg/m*. measured as 
the respirable dust fraction, for coal dust 
having a respirable quartz fraction of 
less than 5 percent quartz; these limits 
are being proposed for workplaces in 
the construction, maritime, and 
agriculture industries. The Agency’s 
previous formula limit for silica 
containing more than 5 percent quartz 
(respirable fraction) is equivalent to the 
0.1-mg/m* limit in terms of airborne 
concentration, and the proposed limit in 
construction and maritime is thus 
intended merely to simplify the units 
used to measure and express the limit. 
OSHA believes that this revision will 
simplify employee exposure monitoring. 
For coal dust having a respirable quartz 
fraction of less than 5 percent, OSHA is 


proposing to lower the 8-hour TWA limit 
from 2.4 mg/m* to 2 mg/m* in 
construction and maritime and to extend 
this limit to agriculture. Promulgation of 
these limits will make OSHA's PELs for 
coal dust consistent across all regulated 
sectors. 

COTTON DUST 

CAS: N.A.; Chemical Formula: Not 

applicable 
H.S. No, 2041 

In general Industry, OSHA’s 
permissible exposure limits (PELs) for 
cotton dust are: 200 pg/m* in yam 
manufacturing and cotton washing 
operations; 500 pg/m* in textile mill 
waste house operations or in yam 
manufacturing using “lower ^ade 
washed cotton;” and 750 pg/m* in 
slashing and weaving operations. There 
is also a PEL of 1 mg/m* that applies to 
cotton waste processing operations (see 
29 CFR 1910.1000, Table Z-l-A). These 
exposure concentrations are averaged 
over an 8-hour period, as measured by a 
vertical elutriator or an equivalent 
instrument. Currently, the construction, 
agriculture, and maritime sectors have 
no PELs for cotton dust. The ACGIH 
TLV*-TWA for cotton dust is 0.2 mg/m* 
for lint-free cotton dust with fibers less 
than 15 microns in length. The NIOSH 
REL is less than 200 ^/m* (lint-free 
cotton dust). OSHA is proposing to 
establish an 8-hour TWA PEL of 500 pg/ 
m* for cotton dust in the construction, 
agriculture, and maritime industries. 
Promulgation of this limit will make the 
PEL for cotton dust in construction, 
maritime, and agriculture consistent 
with the PEL for “all other operations” 
specified in OSHA’s cotton dust 
standard. Also, the Advisory Committee 
on Construction Safety and Health 
recommended a 500 fig/m* PEL for 
cotton dust in construction. 

Cotton is commercially grown in at 
least 19 States and is a major crop in 14. 
Most of the crop is harvested and ginned 
in the fall and early winter, it is 
processed by domestic and foreign mills 
on a year-round basis. Hence, storage 
and transportation are major operations 
in the cotton industry. The cotton 
industry of the United States can be 
divided into several processes: 
harvesting; ginning; warehousing and 
compressing of cotton lint; classing and 
marketing of cotton lint; fabric 
manufacturing using cotton yam; 
reclaiming and marketing of textile 
manufacturing waste; delintering of 
cottonseed; marketing and converting of 
linters; reclaiming and marketing of 
ginmotes; and batting, yam. and felt 
manufacturing using waste cotton fibers 
and byproducts. 
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There are no data on the toxicity of 
cotton dust in animals. In humans, 
exposure to cotton dust causes 
byssinosis. a specific respiratory disease 
whose signs and symptoms are 
attributable to the action of cotton dust 
on the respiratory passages. The effects 
of byssinosis can be temporary or 
permanent, depending on the exposure 
and the individual, and can lead in time 
to chronic obstructive lung disease, 
primarily chronic bronchitis (Harris et 
al. 1972; Daum et al. 1974). Initially, the 
individual notices a tightness in the 
chest occurring on the first day of the 
work week. The tightness may be 
accompanied by a measurable decrease 
in breathing capacity, as shown by 
pulmonaiy function tests. Usually, the 
condition Is mild and temporary at first, 
tending in time to progress to the stage 
of bronchitis by the end of the work 
week. This progression, which is 
characterized by constriction of the 
bronchial tubes of the lung, leads to a 
permanent narrowing of these airways. 
The individual develops a chronic cough 
with the production of phlegm and 
increasing shortness of breath. At this 
stage, the condition is readily detectable 
by pulmonary function measurements. 
Total disability and even death may 
follow. The description of these detailed 
symptoms appeared as early as 1908 in 
the work of CoUis (1932). 

As a result of the obviously subjective 
quality of the early symptoms of 
byssinosis. investigators have, in the 
past few years, subdivided byssinosis 
into different categories for purposes of 
diagnosis and treatment, namely: (a) the 
reversible symptomatic or physiological 
condition (sometimes referred to as a 
reactor state), and (b) the chronic 
irreversible lung disease. 

. Schilling (1955,1963) distinguished the 
reversible symptoms of Grade one-half. 
Grade one, and Grade two byssinosis 
from permanent incapacity, which he 
labeled Grade three byssinosis. 
According to Schilling's classification, 
byssinosis is graded as follows: 

(a) Grade one-half—occasional chest 
tightness on the Hrst day of the work 
week. 

(b) Grade one—chest tightness and/or 
breathlessness on Mondays only. 

(c) Grade two—chest tightness and/or 
breathlessness on Mondays and other 
days. 

(d) Grade three—grade two symptoms 
accompanied by evidence of permanent 
incapacity from diminished effort 
tolerance and/or reduced ventilatory 
capacity. 

In their studies of textile mills in the 
United States, Merchant et aL (1973) 
reached the conclusion that exposure to 
500 /xg/m^ cotton dust would result in a 


25 percent prevalence of all grades of 
byssinosis. These investigators, using 
the vertical elutriator, found a strong 
linear association between the 
prevalence of byssinosis and the 
airborne concentration of lint-free dust 
(less than an aerodynamic equivalent 
diameter of 15 microns). In cotton 
preparation and yam areas, exposure to 
untreated cotton was shown to produce 
a 3 percent prevalence of byssinosis (all 
grades) at 50 ug/m*. a 7 percent 
prevalence at 100 ug/m’. and a 13 
percent prevalence at 200 ug/m*. 
However. OSHA’s experience under the 
cotton dust standard has demonstrated 
that the prevalence of byssinosis has 
been reduced substantially more by the 
cotton dust standard (see 50 FR 51120, 
Dec. 13.1985) than these figures would 
suggest 

Byssinosis is the respiratory disease 
most commonly associated with 
exposure to cotton dust but other 
diseases such as chronic bronchitis, mill 
fever, weavers* cough, and mattress 
makers* fever have also been associated 
with cotton dust exposure. These 
diseases and additional studies on 
byssinosis have been described and 
their association with cotton dust 
exposure has been documented 
extensively in previous Federal Register 
publications (41 FR 56500^56502; 42 FR 
27352r-27354: 48 FR 26964-26968; 50 FR 
51120). 

0SHA*8 cotton dust standard was 
based on data demonstrating significant 
excess risk of byssinosis and o^er 
respiratory symptoms in workers 
exposed to cotton dust in the early 1970s 
and before. Those data also showed that 
reductions in exposure substantially 
reduced risk. Both the Court of Appeals 
and Supreme Court upheld OSHA*s 
analysis of the studies and OSHA*s 
conclusion that a standard was needed 
to substantially reduce a significant risk 
of disease. Cotton dust is, of course, 
present in agriculture (cotton ginning) 
and marine transportation operations. 

OSHA therefore believes that, in the 
absence of PELs, workers in agriculture, 
construction, and maritime are at 
significant risk of experiencing these 
adverse health effects. The Agency 
believes that the proposed limit of 500 
ftg/m* as an 8-hour TWA is necessary 
to significantly reduce these risks of 
material heal^ impairment among 
workers in the construction, maritime, 
and agriculture sectors. Promulgation of 
these limits will establish PELs for 
cotton dust in all OSHA-regulated 
sectors. 

The vertical elutriator, though a better 
measuring device for correlating 
exposure with health effects, is not 
practical where area samples cannot be 


taken retrospectively, and these devices 
are also bulky. OSHA will permit 
employers to substitute a respirable dust 
personal sampler where it is not feasible 
to use a vertical elutriator. OSHA 
proposes that in those circumstances 
where a personal sampler is used, the 
exposure limit be 1 mg/m* respirable 
dust personal sampler. Evidence In the 
1978 nilemaking indicated that such a 
limit is roughly equivalent to 500 fxg/m* 
as measured by a vertical elutriator. 
ETHYL ACRYLATE 
CAS: 140-68-5; Chemical Formula: CHj 
= CHCOOCiHfi 
H.S. No. 1161 

OSHA currently has an 8-hour TWA 
limit of 25 ppm for ethyl acr>date. with a 
skin notation, in the construction and 
maritime industries. There is no limit in 
agriculture. NIOSH has no REL for this 
substance. The ACGIH has a TLV*- 
TWA of 5 ppm. a TLV*-STEL of 25 ppm. 
and a skin notation for ethyl acrylate. 
The Agency is proposing an 8-hour 
TWA PEL of 5 ppm and a 15-minute 
STEL of 25 ppm, with a skin notation, for 
ethyl acrylate in the construction, 
maritime, and agriculture industries. 
Promulgation of these limits will make 
the PELs for this substance consistent 
across all OSHA-regulated sectors. 

Ethyl acrylate is a colorless liquid 
with an acrid odor. This substance is 
used in the manufacture of acrylic resins 
and in emulsions and solution polymers 
for the surface coating of textiles, paper, 
and leather. It is also used to produce 
acrylic fibers, adhesives, and binders 
and as a fragrance and flavoring agent 
(ACGIH 1986, p. 240). 

Ethyl acrylate produces irritation of 
the skin, eyes, mucous membranes, and 
respiratory system (Dreisbach 1974/Ex. 
1-896). The oral LDso in rats is 800 mg/ 
kg. and the 4-hour LCoo in the same 
species is 2180 ppm (RTECS1991). In 
rabbits, the dermal LDm is 1834 mg/kg 
(RTECS 1991). In contact with the eyes 
or skin of rabbits, ethyl acrylate 
produces mild irritation (RTECS 1991). 
Animal studies indicate that severe 
chronic effects may result from exposure 
to this substance. Rats exposed to levels 
of 70. 300, or 540 ppm of ethyl acrylate 
for up to 30 days showed accelerated 
mortality and pathologic changes in the 
lungs, liver, and kidneys. In those 
animals that developed pneumonia, 
renal and hepatic lesions were also 
seen. In a parallel study, rats, rabbits, 
and guinea pigs who were subjected to 
ethyl acrylate concentrations in excess 
of 75 ppm for 50 seven-hour Inhalation 
periods exhibited pulmonary edema 
before death and had degenerative 
changes in the heart, liver, and kidneys 
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at autopsy (Treon. Sigmon, Wright, and 
Kitzmiller 1949/Ex. 1-769). Miller et al. 
(1980, as cited in ACGIH 1986/Ex. 1-3, p. 
240) reported that rats and mice exposed 
to 75 or 225 ppm for 0 hours per day for 
30 days developed nasal lesions and 
other degenerative inflammatory 
changes in the nasal structure. In other 
studies, rats and mice administered 100 
or 200 mg/kg ethyl acrylate by gavage 
five times per week for 103 weeks 
developed inflammation and 
hyperplasia of the forestomach in 
addition to squamous cell carcinomas 
and papillomas in the same area (NTP 
1983b). A recent study (Moore. 

Amtower. Doerr, Bro^, and Dearfield 
1988) has shown that ethyl acrylate is 
genotoxic In mammalian test systems. 

In a study by Nemec and Bauer (1978, 
as cited in ACGIH 1966/Ex. 1-3, p. 240), 
human volunteers experienced 
drowsiness, headache, and nausea after 
prolonged inhalation exposures to this 
substance at 50 to 75 ppm. Opdyke 
(1975/Ex. 1-922) reported that the 
application of a 4'percent concentration 
of ethyl acrylate produced skin- 
sensitization reactions in 10 out of 24 
volunteers, A recent study 
(Condesalazar, Guimaraens, and 
Romero 1988) has shown that 
occupational exposure to ethyl acrylate 
is associated with the development of 
allergic contact dermatitis in as many as 
12 percent of exposed workers. Another 
recent study in chemical plant workers 
(Schwartz, Doty, Monroe, Frye, and 
Barker 1989) showed that exposure to 
ethyl acrylate in the work environment 
is associated with a decrement in 
olfactory ability, although the clinical 
signiBcance of this finding is unclear. 

In construction, maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA PEL of 5 ppm, a 15-minute 
STEL of 25 ppm, and a skin notation for 
ethyl acrylate. The Agency preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risk of respiratory tract 
irritation, skin sensitization, and nausea 
and drowsiness associated with 
exposure to this substance. The Agency 
considers these adverse effects material 
impairments of health and believes that 
the proposed PELs are necessary to 
substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

FEFROVANADIUM DUST 

CAS: 12604-58-9; Chemical Formula: 

FeV 

H.S. No. 1177 

OSHA currently has a limit of 1 mg/ 
m* as an 8-hour TWA for ferrovanadium 


dust in the construction and maritime 
industries. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA limit of 1 mg/m* with a TLVE¬ 
STEL of 3 mg/m*, and NIOSH has a 10- 
hour REL for this substance (measured 
as vanadium). The Agency is retaining 
its 8-hour TWA PEL of 1 mg/m* in 
construction and maritime, proposing to 
add a STEL of 3 mg/m* in these sectors, 
and proposing to extend both limits to 
agriculture. NIOSH concurred (Ex. 8-47, 
Table Nl) with these limits when the 
Agency recently established them in 
general industry. 

Ferrovanadium dust takes the form of 
dark, odorless, solid particles. It is 
generated in the preparation of steel 
that contains vanadium (ACGIH 1986, p. 
269). 

In addition to respiratory effects, 
ferrovanadium dust causes mild eye and 
nose Irritation. Roshchin (1952/Ex. 1- 
1166] reported that no acute intoxication 
occurred in animals exposed to 
ferrovanadium dust at concentrations as 
high as 10,000 mg/m*; however, serious 
chronic pulmonary changes were 
observed after short-term exposures 
(one hour) on alternate days for two 
months to concentrations in the 1000- to 
2000-mg/m* range. These pulmonary 
changes consisted of chronic bronchitis 
and chronic lung inflammation 
(Roshchin 1952/Ex. 1-1166). 

Workers exposed to unspecified 
concentrations of this dust developed 
mild irritation of the eyes and 
respiratory tract (Roberts 1965). -OSHA 
is retaining its 8-hour TWA PEL of 1 mg/ 
m* in construction and maritime, 
proposing to add a 3 mg/m* STEL in 
these two sectors, and proposing to 
extend both limits to a^culture. The 
Agency preliminarily concludes that the 
combined TWA limit and STEL will 
substantially reduce the significant risk 
of eye and upper respiratory tract 
irritation and of chronic pulmonary 
damage shown to be associated with 
exposures to this substance. OSHA 
considers these adverse health effects to 
be material impairments of health and 
believes that the proposed PELs are 
necessary to substantially reduce this 
risk. In addition, promulgation of these 
limits will make OSHA's PELs for 
ferrovanadium dust consistent across all 
OSHA-regulated sectors. 

FIBROUS GLASS. INCLUDING 

REFRACTORY CERAMIC FIBERS 
CAS: None; Chemical Formula; None 
H.S. No. 1178 

Fibrous glass is used primarily for 
thermal and acoustical insulation of 
residential and commercial buildings. 
Refractory ceramic fibers (RCF) are 
primarily used for high temperature 


insulation applications, including 
blanket linings for industrial furnaces 
and vacuum-formed parts for specialty 
products with high-temperature 
tolerances. There are currently no 
specific OSHA limits governing 
occupational exposure to Hbrous glass 
or RCF, although these substances are 
covered by the Agency’s 15 mg/m* (5 
mg/m* respirable) 8-hour TWA limit for 
all inert dusts and particulates. The 
ACGIH (1986/Ex. 1-3) has a 10 mg/m* 
TLV^-TWA for fibrous glass. NIOSH 
(1977/Doc. H-043) recommended a 5 
mg/m* 8-hour TWA limit for total dust 
and a 3 fibers/cc limit for airborne 
fibers less than 3.5 pm in diameter and 
longer than 10 pm in length. OSHA is 
proposing an 8-hour TWA PEL of 1 f/cc 
for fibrous glass, including RCF, in 
general Industry and in the construction, 
maritime, and agricultural industries. 

Fibrous glass is used primarily for 
thermal and acoustical insulation of 
residential and commercial buildings. 
Fibrous glass is produced either as glass 
wool or ^ass filament (lARC 1988, Vol. 
43). Glasswool is produced by drawing, 
centrifuging, or blowing molten glass 
and compromises cylindrical Bbers of 
relatively short length (compared to 
filaments) (Boyd and Thomason 1980; 
McCrone 1980). Glass filaments are 
continuously drawn or extruded from 
molten glass. This class of materials 
includes longer, large-diameter filaments 
for textile and reinforcing applications 
as well as fine-diameter filaments (Mohr 
and Rowe 1978). 

In the production of glass Bbers, finely 
powdered sand is used as the major 
source of silica, and kaolin clay and 
synthetic aluminum oxides are the most 
common sources of aluminum. Boric 
oxide is introduced primarily from 
colemanite (a natural calcium borate), 
boric acid, and boric acid anhydride. 
Powdered dolomite [CaMg(C 03 )i] or 
burnt dolomite (MgO«CaO) is used to 
introduce magnesium oxide (magnesia) 
and calcium oxide. Uncalcined and 
calcined limestone are used as 
magnesia-free sources of calcium oxide. 
Fluorspar (CaFa) is used to Introduce 
fluoride. Sodium sulfate is added to the 
glass mixture as a firing agent and to 
assist In dissolving residual grains of 
sand. Iron oxide (FeiOs) may be added 
to assist the fiber-drawing process 
(Loewenstein 1983; Harben and Bates 
1984). 

Ceramic fibers comprise a wide range 
of amorphous or crystalline synthetic 
mineral fibers characterized by their 
refractory properties (i.e., stability at 
high temperatures) (LARC 1988, Vol. 43). 
Ceramic fibers are typically made of 
alumina, silica, and other metal oxides 
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or. less commonly, of nonoxide 
materials, such as silicon carbide 
(Arledter and Knowles 1964). Most 
ceramic fibers are composed of alumina 
and silica in an approximate 50/50 
mixture. Monoxide ceramics, such as 
alumina and zirconia, are composed of 
at least 80 percent of one oxide, by 
definition; usually, they contain 90 
percent or more of the base oxide, and 
specialty products may contain virtually 
100 percent. Other ceramic fibers 
prepared for special applications may 
incorporate thoria. magnesia, beryllia, 
titania. hafnia. yttria. or potassium 
titinate. Nonoxide specialty ceramic 
fibers, such as silicon carbide, silicon 
nitride, and boron nitride, have also 
been produced (Arledter and Knowles 
1964; Miller 1982; U.S. Environmental 
Protection Agency 1986). 

Noii’RCF Fibrous Glass Nonmalignant 
Respiratory Disease 

Human Studies- 

A number of epidemiological studies 
and case reports of workers exposed to 
fibrous glass have shown that ^ese 
workers have an excess risk of 
nonmalignant respiratory disease 
(NMRD). A review of 691 physicitms' 
reports of adverse effects caused by 
exposure to Hbrous glass identified 66 
reports of upper respiratory tract 
symptoms including rhinitis, sinusitis, 
pharyngitis, and laryngitis in workers 
exposed for only one or 1.5 years (Milby 
and Wolf 1969. as cited in NIOSH 1977/ 
Doc. H-043. p. 23). Irritation and 
inflammation of the nasopharyngeal 
region and upper respiratory tract have 
also been reported in a number of early 
studies (Champeix 1945, as cited in 
lARC 1988/Doc. H-043. p. 136; Trumper 
and Honigsberg 1946. as cited in NIOSH. 
1977/ Doc. H-043. p. 29; Roche 1947, as 
cited in lARC 1988/Doc. H-043. p.l36; 
Cirla 1948. as cited in lARC 1988/Doc. 
H-043, p. 136; Mungo 1960, as cited in 
lARC 1988/Doc. H-043. p. 136). Later 
reports of nasopharyngeal irritation 
include those of Muller et al. (1980. as 
cited in LARC 1988/Doc. H-043, p. 136) 
and Maggioni et al. (1980 as cited in 
lARC 1988/DOC.H-043. p. 136). 

NIOSH (1990/Doc. H-043) conducted 
a Health Hazard Evaluation of a factory 
which manufactures fibrous glass for 
thermal and acoustical insulation. The 
evaluation was instigated by a request 
which stated that employees were 
experiencing nose bleeds, skin rashes, 
and respiratory problems. Potential 
exposures identified in the request were 
fibrous glass and formaldehyde. The 
full-shift personal exposure levels of 
formaldehyde ranged from 0.07 to 0.41 
ppm, with a mean exposure of 0.11 ppm. 


Only two of the personal samples were 
greater than 0.1 ppm (0.14 and 0.41). The 
authors stated, however, that the 
validity of the 0.4 result was 
questionable when compared to all 
other personal and area samples 
collected for this worker. Respirable 
fibrous glass concentrations ranged from 
less than 0.01 to 0.07 f/cc. The workers 
were not following proper work 
practices to reduce or prevent skin 
irritation as described in the appropriate 
Material Safety Data Sheets. Tliey were 
also not wearing appropriate work 
clothes (long-sleeve shirts, goggles, and 
gloves). 

Approximately 50 percent of the 
workers completed a medical 
questionnaire. The following ejects 
were reported: chronic cough (cough on 
most days for a period of 3 months or 
more). 61 percent; phlegm. 53 percent; 
some degree of shortness of breath, 61 
percent; highest level of severity for 
shortness of breath (having to stop for 
breath when walking at own pace on 
level ground), 10 percent; chest 
tightness. 61 percent (many on all 
workdays); wheezing, 49 percent 
Additional signs and symptoms reported 
to be present at work two or more times 
per week included eye irritation. 51 
percent nose irritation, 50 percent 
cough. 42 percent sneezing. 22 percent; 
sore throat 10 percent; and nose bleeds. 

4 percent. 

Several studies report effects on the 
bronchi. Murphy (1961, as cited in 
NIOSH 1977/Doc. H-043. p. 28) reported 
bronchiectasis and multiple focal 
abscesses in the terminal bronchioles 
and peribronchial parenchyma, as well 
as slight pulmonary Rbrosis in an 
electrical worker who dismantled 
nbrous glass-insulated appliances. 
Bayliss et al. (1976, as cited in NIOSH 
1977/ Doc. H-043. Ex. 1-3. p. 37) studied 
a group of 1,448 fibrous glass production, 
packing, and maintenance workers who 
had been initially employed during the 
period January 1,1940 through 
December 31,1949 and who had been 
employed for at least 5 years by June 1. 
1972 in the one major fibrous glass 
construction products manufacturing 
plant studied. The current mean fiber 
concentration was 0.08 f/cc. The range 
was 0.01 to 0.83. Althou^ only limited 
historical dust measurements were 
available, it did appear that respirable 
fiber concentrations were also low 
about 10 years prior to the present 
industrial hygiene survey. A statistically 
significant excess risk of NMRD was 
found among these workers. In addition, 
bronchiectasis was found at autopsy in 
6 of the 19 fatal cases (Bayliss, written 


report. 1977, as cited in NIOSH 1977/ 
Doc. H-043, p. 38). 

Enterline and Henderson (1975/Doc. 
H-043) studied 416 retirees who had 
worked in six plants that manufactured 
fibrous glass insulation. A slight, non- 
statistically significant increase in 
deaths from NMRD was observed. Out 
of 35 workers who had retired early due 
to disability, chronic bronchitis was 
observed in three workers and expected 
in 0.5. The authors felt that the latter 
finding might be important but they 
pointed out that the numbers were small 
and that chronic bronchitis is not a well- 
defined disease entity in many 
instances. 

An increased frequency of bronchitis 
that was directly related to duration of 
exposure to synthetic mineral fibers 
(SMF) has been observed in a group of 
135,000 construction workers (Engholm 
and von Schmalensee 1982/Doc. H-043). 
The calculated standard ratios for 
workers in each smoking history 
category indicated a positive 
association between bronchitis and 
exposure to SMF. Among nonsmokers, 

77 percent of all cases of bronchitis in 
workers with long exposure to SMF 
were attributable to the exposure. The 
corresponding percentage in present 
smokers was 28 percent. The authors 
concluded that there is a clear 
association between bronchitis and SMF 
exposure in the construction industry. 

Tomasini et al. (1986, as cited in LARC 
1988/Doc. H-043, p. 136) have reported 
on the occurrence of parenchymal 
involvement of lung tissue in four of 
seven workers with long-term exposure 
to fibrous glass in manufacturing. Three 
of these workers had pulmonary fibrosis 
and one had both fibrosis and 
parenchymal involvement. Three 
workers exposed to fibrous glass during 
manufacture for 9 to 17 years had 
respiratory distress and one showed 
slight pleural thickening on x-ray 
examination (Chiappini et al. 1981, as 
cited in lARC 1988/Doc. H-043, p. 136). 

Enterline and co-workers (Enterline et 
al. 1983, Doc. H-043, Ex. 1-17; Enterline 
et al. 1986, as cited in Vu 1988/Doc. H- 
043, p. 78; Enterline et al. 1987/Doc. H- 
043; Enterline 1987/Doc. H-043) studied 
16,661 white male workers employed in 
17 synthetic mineral fibers plants and 
who had 1 or more years of experience 
in production or maintenance during the 
period 1945-1963. This cohort consisted 
of 14,815 workers in 11 fibrous glass 
plants (6, glass wool only; 3. glass 
filament only; 2, glass wool and glass 
Rlament) and 1,846 workers in 8 mineral 
wool plants. The SMR for nonmalignant 
respiratory disease (excluding influenza 
and pneumonia) for all synthetic mineral 
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fiber workers was statistically 
significant. In epidemiological studies, 
the SMR results from the comparison of 
the number of observed deaths in the 
study population with the number of 
expected deaths in a larger population 
with stable rates. Thus the SMR is equal 
to the number of observed divided by 
the number of expected deaths. By 
convention, this ratio is then multiplied 
by 100 to get the reported ratio. If this 
ratio is greater than 100. it means that 
more deaths are observed in the smaller 
population than would be expected 
based on rates in the larger (standard) 
population. If the ratio is less than 100, 
fewer deaths are observed than 
expected. The SMR was 132.3 {p<0.01) 
when U.S. rates were used for 
comparison and 134.1 (p<0.01) when 
local rates were used. When a 
difference that is observed between two 
groups is judged to be statistically 
significant (e.g.. p<0.01), this means that 
differences as large as, or larger than, 
that observed would occur by chance 
alone less than (for this example) 1 
percent of the time. For workers with 
greater than 20 years since first 
exposure in plants which manufactured 
both fibrous glass wool and filament, 
there was a statistically significant 
increase in NMRD (excluding influenza 
and pneumonia) (SMR 141.8, p<0.01, 

U.S. comparison). For workers in one of 
these plants, in which the cohort size 
was 5,851, the SMR was 137.5 (p<0.01. 
U.S. comparison). The mean average 
exposure concentration for all the 
fibrous glass plants was 0.039 f/cc and 
the maximum was 1.5 f/cc. In the plant 
just cited, the mean exposure 
concentration was 0.067 f/cc and the 
maximum was 1.5 f/cc. Among workers 
in this group who were "ever exposed*’ 
to small-diameter fibers, there was a 
slight nonsignificant increase in NMRD 
with time since first exposure. 

Marsh et al. (1990/Doc. H-043) 
completed a follow-up to 1985 of the 
Enterline et al. cohort. The SMR for 
nonmalignant respiratory disease 
(excluding influenza and pneumonia) for 
all MMMF workers was 129.4 (p <0.01) 
when U.S. rates were used for 
comparison. A breakdown of NMRD 
rates by process showed no increase for 
fibrous glass workers when rates were 
compared to local rates. National rates 
were not used for comparison. Several 
studies have observed the occurrence on 
x-ray examination of opacities in the 
lungs of a limited number of workers in 
the fibrous glass manufacturing industry 
(Nasr et al. 1971. as cited in NIOSH 
1977/Doc. H-043, p. 35; Valentin et al. 
1977, as cited in lARC 1988/Doc. H-043. 
p. 135; Weill et al. 1983.1984, as cited in 


lARC 1988/Doc. H-043. p. 135; Hill et al. 
1973.1984, as cited in lARC 1988/Doc. 
H-043. p. 135). 

Animal Studies 

In animal studies, exposure to non- 
RCF fibrous glass by several routes has 
been shown to cause respiratory effects. 
Schepers and Delahant (1955 as cited in 
NIOSH 1977/Doc. H-043. p. 41) 
continuously exposed guinea pigs and 
rats to glass wool (nominal diameter 
6ftm: concentration 5.0 to 5.2 mg/m*) by 
the inhalation route for 20 months and 
subsequently to ’’glass cotton” 

(maximum diameter 3fim; concentration 
1.1 to 2.5 mg/m*) for 20 and 4 months, 
respectively. After 4 months of 
exposure, the guinea pigs had 
considerable epithelial hyperplasia 
(abnormally increased cell number) and 
cellular desquamation (cells sloughed 
off) in the smaller bronchioles and 
cellular infiltration of alveolar walls, 
with hyperplasia of parenchymal 
pulmonary lymph nodes (which 
indicates a reaction of the immune 
system). Atelectatic (areas of collapsed 
alveoli) were also present. At the 40th 
week of exposure, dust-reaction foci 
were detected that were related to the 
atelectatic areas. Lung abscesses were 
found in 10 percent of the rats. These 
effects indicate a toxic effect on the 
respiratory tract. 

Botham and Holt (1971. as cited in 
NIOSH 1977/Doc. H-043. p. 43) reported 
the production of ferruginous bodies in 
guinea pigs within 2-5 days after 
inhalation for one 24-hour period of a 
’’high” (not further specified) 
concentration of glass fibers («20 fxm 
length; <1 ^m diameter). Ferruginous 
bodies are protein-coated inclusions 
which form around fibrous mineral 
particles. When these bodies form 
around asbestos fibers they are often 
called ’’asbestos bodies.” Ferruginous 
bodies are observed in humans exposed 
to asbestos. Alveolar lipoproteinosis, 
another indictor of lung toxicity, 
developed in rats and hamsters treated 
by inhalation for 90 days with 400 mg/ 
m* glass fibers <2 ^m in length (Lee et 
al. 1979, as cited in lARC 1988/Doc. H- 
043, p. 130; Lee et al. 1981, as cited in Vu 
1988/Doc. H-043, p. 52; Lee and 
Reinhardt 1984, as cited in lARC 1988/ 
Doc. H-043, p. 130). The fibers had small 
aspect ratios (3:1) and only 7 percent 
were considered fibrous in shape. Very 
slight alveolar interstitial fibrosis 
occurred in a few old animals. 
Pulmonary inflammation has been 
reported in rats exposed by inhalation 
to fibrous glass (diameter 0.1-0.6 p.m) for 
6 months (Miller 1980, as cited in LARC 
1988/Doc. H-043, p. 129). 


Fibrosis is seen in experimental 
animals exposed to mineral fibers. For 
example, fibrosis is seen in response to 
asbestos exposure. In humans exposed 
to asbestos, diffuse interstitial fibrosis 
and fibrosis of the pleura are observed 
as components of the disease knowm as 
asbestosis. When it becomes massive, 
fibrosis causes the obliteration of the 
respiratory capacity of lung. A few of 
the oldest rats in a group exposed for 24 
months to 100 mg/m* of fibrous glass 
with an average diameter of 0.5 ftm and 
an average length of 10 p.m developed 
some foci of septal collagenous fibrosis, 
although most developed only a normal 
‘dust reaction’ (Gross et al. 1970a, as 
cited in lARC 1988/Doc. H-043. p. 130). 
lohnson and Wagner (1960, as cited in 
Vu 1988/Doc. H-043, p. 53) treated rats 
by inhalation exposure with 10 mg/m* 
of glass microfibers, resin-coated glass 
wool, or uncoated glass wool for 50 
weeks. Focal fibrosis was observed. 

Very low levels of fibrosis were seen in 
rats and hamsters exposed by nose-only 
inhalation to fibrous glass ranging in 
diameter from 0.45 p.m to 6.1 p.m in 
concentrations up to 3000 f/cc for 2 
years (Smith et al. 1984,1987, as cited in 
lARC 1988/Doc. H-043, p. 131). Slight 
septal fibrosis was observed in rats 
exposed to both glass microfibers 
(diameter <1 p.m) and thicker fibrous 
glass (diameter <1-3 fim) at 
concentrations of 5 mg/m* for up to 2 
years (Le Bouffant et al. 1987, as cited in 
lARC 1988/Doc. H-043, p. 131). 

Baboons developed focal 
peribronchiolar fibrosis after inhalation 
exposure to fibrous glass with a median 
diameter of 0.5-1.0 p.m and a length of 6 
fim in a concentration of 1,122 f/cc (7.5 
mg/m^ for up to 30 months (Goldstein et 
al.. 1983,1984, as cited in LARC 1988/ 
Doc. H-043, p. 131 and Vu 1988/Doc. H- 
043, p.54). The lesions were similar to 
those produced by crocidolite asbestos. 
Cynomolgus monkeys and Fischer 344 
rats exposed to fibrous glass dust for 18 
and 21 months, respectively, at 
concentrations of 5 or 15 mg/m* showed 
no fibrosis but did have pulmonary 
macrophage aggregates and granulomas 
(indicative of a foreign body reaction) 
containing fibrous glass. In addition, the 
rats had pleural plaques (Mitchell et al., 
1986, as cited in Vu 1988/Doc. H-043, p. 
53). Animals exposed to fibrous glass by 
intratracheal instillation or intrapleural 
or intraperitoneal injection have also 
exhibited fibrotic and other responses. 

The intratracheal instillation of 
fibrous glass has been shown to produce 
an inflammatory response in rats and 
hamsters (Gross et al.. 1970 a. b. as cited 
in I ARC 1988/Doc. H-043. p.l31; SyVes 
et al., 1983, as cited in lARC 1988/Dgc. 
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H-043. p. 129) and focal areas of 
pneumonitis (Vorwald et al. 1951. as 
cited in lARC 1988/Doc. 11-043, p. 131) 
or focal atelectasis (Schepers and 
Delahant 1955, as cited in lARC 1988 
Doc. H-043. p. 131) in guinea pigs. 
Wenzel et al. (1969, as cited in lARC 
1988/Doc. H-043. p. 131) demonstrated 
the production of pulmonary fibrosis by 
the intratracheal instillation of fibrous 
glass in rats. Kuschner and Wright (1976, 
as cited in NIOSH 1977/Doc. H-043. p. 
48; Wright and Kuschner 1977. as cited 
in lARC 1988/ Doc. H-043. p. 131) 
treated guinea pigs with glass fibers of 
various dimensions by intratracheal 
instillation. The diameters of the fibers 
varied from <0.3 yun to 1.0 pro. Lengths 
were either short (<10 pm) or long (>10 
pm). All long fibers produced interstitial 
fibrosis, while short fibers did not. 

Syrian hamsters treated by intratracheal 
instillation with fibrous glass of various 
diameters or crocidolite asbestos had 
developed increased collagen deposition 
and pulmonary fibrosis when observed 
at 11 months after instillation. The 
degree of the effect was as follows: 
asbestos ((L24 pm diameter) > glass 
microfibers (0.2 pm diameter) > 
commercial glass fibers (2.3 pm). No 
fibrosis was seen in hamsters treated 
with fibers having diameters of 3-4 pm 
(Pickrell et al. 1983, as cited in Vu 1988/ 
Doc. H-043. p. 55). 

Smith et al. (1986) treated rats by 
intratracheal instillation with glass 
fibers (mean diameter 0.45 pm), 
crocidolite asbestos, or saline once a 
week for five weeks. The incidence of 
marked lung fibrosis was 32 percent for 
those rats treated with glass fibers. 96 
percent for those treated with asbestos, 
and 0 percent for the saline controls. 
Massive fibrosis, comparable to that 
seen in asbestos controls, has also been 
produced by glass fibers given to mice 
by intrapleural injection (Davis 1976, as 
cited in Vu 1988/Doc. H-043. p, 56). Mice 
were treated with fibers which were 
either 3.5 pm or 0.05 pm in diameter and 
either <20 pm or 100 pm in length. 

Fibers of either diameter that were 
>100 pm in length produced massive 
fibrosis. Fibers of either diameter that 
were <20 pm in length produced 
discrete granulomas with minimal 
fibrosis. Intraperitoneal injection of long 
glass fibers with mean diameters of 0.05 
to 0.1 pm or 2.5 to 4 pm has also been 
shown to cause fibrosis in mice (Davis 
1972, as cited in lARC 1988/Doc. H-043. 

р. 132). Peritoneal fibrosis was also 
produced in a dose-related manner in 
rats treated by intraperitoneal injection 
With glass fibers with an average 

с. ameter of 0.5 pm with 72 percent being 
<5 pm In length (Poll et al. 1974, as 


cited in Vu 1988/Doc. H-043, p. 56). Rats 
injected with glass fibers with a mean 
diameter of 0.45 pm also demonstrated a 
peritoneal fibrotic response (Smith et al. 
1986, as cited in Vu 1988/Doc. H-043. p. 
56). 

Carcinogenicity 
Human Studies 

A number of epidemiological studies 
conducted on workers exposed to 
fibrous glass have shown that these 
workers have an excess risk of lung and 
other respiratory tract cancers. In some 
cases the excess risk has been small and 
the studies are subject to conflicting 
interpretations. 

Morgan et al. (1984. as cited in lARC 
1988/Doc. H-043. p. 138) studied 4,399 
men who had worked for at least 10 
years and were employed at some time 
during 1968-1977 at one or more fibrous 
glass plants owned by a single U.S. 
company. The SMR for respiratory 
cancer for the total cohort was 136. For 
men with 20 years or more of 
employment and who were first exposed 
30 years or more ago. the SMR was 177. 
For lung cancer, the job categories of 
textile forming/wool forming and 
fabrication had SMRs of 181 and 132, 
respectively. 

Moulin et al. (1986. as cited in lARC 
1988/Doa H-043. p. 141) studied 1,374 
men who had worked in a French 
fibrous glass factory for at least 1 year 
and who were employed there at any 
time during 1975-1984. The Standardized 
Incidence Ratio for upper respiratory 
and alimentary tract cancers was 218. 
There was a nonsignificant increasing 
trend in incidence ratio with increasing 
duration of employment. Another study 
(Shannon et al. 1987. as cited in LARC 
1988/Doc. H-043. p. 141) examined tlie 
mortality experience of 2,557 men who 
had worked 90 days or more and had 
been employed in 1955-1977 in a 
Canadian glass wool plant. The SMR for 
lung cancer was 199 (p<0.05). For those 
workers with 5 or more years of 
exposure and with 10 or more years 
since first exposure, the SMR for lung 
cancer was 182. Although historical 
exposure data were not available, 
samples taken since 1978 suggested that 
fiber concentrations were rarely greater 
than 02 fiber/cm*, with mean levels in 
most areas less than 0.1 fiber/cm*. 

Two studies, one in the United States 
and one in Europe, have examined the 
mortality experience of very large 
groups of workers in fibrous glass 
plants. Enterline et al. (1987/Doc. H-043) 
studied 16,661 white maid workers from 
17 synthetic mineral fibers plants who 
had 1 or more years of experience in 
production or maintenance during the 


period 1945-1963. This cohort consisted 
of 14,815 workers in 11 fibrous glass 
plants (6, glass wool only; 3. glass 
filament only; 2. glass wool and glass 
filament) and 1,846 workers in 6 mineral 
wool plants. The SMR for all synthetic 
mineral fiber workers for respiratory 
system cancers was 1152 (p<0.01) 
when U.S. rates were used for 
comparison and 109.1 when local rates 
were used. For deaths that occurred 
during the period 1978-1982. the SMRs 
were 129.7 (U S.) (p<0.01) and 112.7 
(local). For workers with fewer than 20 
years since first exposure, the SMRs for 
respiratory system cancer were 93.8 
(U.S.) and 99.6 (local). For workers with 
greater than 20 years since first 
exposure, the SMRs were 124.3 (U.S.) 
(p<0.01) and 112.3 (local). More 
specifically, for workers with more than 
20 years since first exposure, SMRs for 
the category that included bronchus, 
trachea, and lung cancer were 125.4 
(U.S.) (p<021) and 112.7 (local) 
(p<0.05). 

A significant increase in respiratory 
cancer compared with U.S. rates (SMR 
129.5, p<0.01) but not compared with 
local rates (S^ 110.6} was also 
observed in workers employed for more 
than 20 years in the two fibrous glass 
plants that manufactured both glass 
wool and glass filament. No increase 
was seen in workers employed for fewer 
than 20 years. The increase appeared to 
be accounted for primarily by the 
increased rale (SMR 128.3, U.S., p<0.1) 
seen in one plant that employed 5.651 
workers. In fact, the experience of this 
plant drives the results of the overall 
study to some extent since, of the 301 
deaths from respiratory cancer 20 years 
or more since first exposure. 147 
occurred in workers from this plant The 
authors of this study believe that the use 
of local rates for comparison is more 
appropriate because they tend to adjust 
for social, economic, ethnic, and cultural 
factors. Thus they concluded that 
respiratory cancer rates were not 
significantly increased in this cohort. 
However, other scientists believe that 
the use of national rates is more 
appropriate because local rates are 
affected by local conditions, including 
other employment in the area. The use 
of local rates, therefore, requires the 
demonstration that some area factor and 
not an employment factor is influencing 
local rates. 

A further subdivision of “time since 
first exposure" revealed that SMRs for 
fibrous glass wool workers increased 
with lime since first exposure. Also, 
respiratory cancer SMRs were 
significantly increased overall for 
workers in plants that manufactured 
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both glass wool and glass filament (SMR 
121.1, p<0.05. U.S.; SMR 109.7, local) For 
workers in these plants who had 30 
years of exposure since first exposure. 
SMRs were 137.0 (U.S.) (p<0.01) and 

110.8 (local). Although stating that 
support for the notion that exposure to 
synthetic mineral fibers is related to 
respiratory cancer comes from patterns 
in mortality excess as they relate to 
probable fiber exposure, the authors 
point out that several features of the 
data are not consistent with a causal 
relationship between respiratory cancer 
and SMF exposure. These included a 
lack of relationship with duration of 
exposure and inconsistent relationships 
with time since first exposure. The 
authors also suggest that some other 
contaminant in the workplace may have 
caused the excess respiratory cancer. 
However, these studies lacked data on 
exposure to workplace contaminants 
other than fibers. 

In the glass wool plants, fiber 
concentrations to which workers were 
exposed were estimated to range from 
0.005 fiber/cm* in one plant to 0.293 
fiber/cm’ in a plant that produced small- 
diameter fibers. The mean exposure 
concentration was 0.039 f/ca The 
highest individual average fiber 
exposure level estimated for any 
member of this cohort was 1.5 fiber/cm*. 
For the plant with the large cohort 
(5,651) mentioned above, the mean 
exposure concentration was 0.067 f/cc. 
The maximum concentration in that 
plant was 1.5 f/cc. 

In an attempt to adjust for cigarette 
smoking, a 'case-control within a cohort* 
study of glass wool workers was also 
included. Cumulative exposure to glass 
wool was not a significant variable, 
while age at exit, year of birth, and 
smoking were statistically significant 
(p<.05). However, the I ARC Working 
Group believes that the results of this 
case-control study may have been 
affected by differences in the methods 
of information collection used to obtain 
information on smoking, since smoking 
histories for most cases were obtained 
from surrogate respondents, whereas 
those for the majority of the controls 
were obtained from the respondents 
themselves, an approach that introduces 
the possibility of bias (LARC, 1988/ Doc. 
H-043. p. 140) 

These authors also made a separate 
analysis of 7.586 workers in four plants 
that produced small-diameter fibers (<3 
p^m). SMRs for respiratory cancer were 

132.9 (U.S.) and 123.7 (local) for those 
exposed and 114.7 (U.S.) and 104.8 
(local) for those never exposed. 

Although these overall increases were 
not statistically significant, the SMRs 


were significant for deaths occurring 
during die period 1978-1982, with 219.4 
(U.S.) (p <0.05) and 197.7 (local) (p 
<0.05). SMRs also increased with time 
since first exposure. The authors 
concluded that these data were 
consistent with the notion that work in 
departments that produced small 
diameter fibers was associated with 
respiratory cancer. 

Marsh et al. (1990/Doc. H-043) 
completed a follow-up (to the year 1985) 
of the Enterline et al. cohort. The SMR 
for respiratory system cancers for all 
SMF workers was 120.5 (p <0.01) when 
U.S. rates were used for comparison and 
112.1 (p <0.05) when local rates were 
used. The SMRs for cancers of the 
bronchus, lung, and trachea were 121.5 
(U.S.; p <0.01) and 112.5 (local; p 
<0.05). For workers exposed to fibrous 
glass only in the two plants that 
manufactured both glass wool and glass 
filament, the SMR was 115.6 (p <0.05) 
for those with more than 20 years since 
first employment, as compared with 
local rates. (The SMRs as compared 
with national rates were not provided.) 

A further subdivision of cases by time 
since first exposure suggested a trend 
for those workers exposed to fibrous 
glass in “both** and combined wool and 
“both** plants. Also, respiratory cancer 
SMRs were significantly increased 
overall for workers in plants that 
manufactured both glass wool and glass 
filament (SMR 114.0, p <0.05, local) and 
in combined wool and “both** plants 
(SMR 111.0, p <0.05, local). For workers 
in “both** plants who had 30 years since 
first exposure, the SMR was 119.9 (p 
<0.05, local). 

Simona to et al. (1987/Doc. H-043, pp. 
603-623) studied 24,609 workers 
producing rock wool/slag wool, glass 
wool, or glass filament in 13 European 
factories in seven countries. Four of 
these factories produced glass wool. 
Among glass wool workers, the SMRs 
for lung cancer were 127 (p <0.05) 
(compared with national rates) and 103 
(local). Workers whose time since first 
exposure was greater than 30 years had 
an SMR of 173 (p <0.05). There was an 
increasing trend in SMRs for lung cancer 
with time since first exposure, but this 
trend was not statistically significant. 

The average fiber concentration in 
these plants, on the basis of 
measurements taken in 1977-1980, was 
<0.1 fiber/ml (range, 0.01 to 1.00 fiber/ 
ml). The highest concentrations were 
associated with the manufacture of 
special fine fiber earplugs. In the main 
production and secondary production 
groups, the concentrations ranged from 
0.01 to 0.16 f/cc (Cherrie et al., 1986/Doc. 
H-043. Ex. 1-4, pp. 18-25). Although no 


historical exposure data exist, Cherrie et 
al. estimated that early technological 
phase production techniques probably 
produced airborne fiber levels similar to 
those in the late phase measured. The 
average plant median for fiber length 
ranged from 8 to 15 ftm, and the 
corresponding median diameters ranged 
from 0.7 to 1 p.m. 

Animal Studies 

Numerous studies have been done 
using several species of animals and 
with fibrous glass administered by 
several routes. The inhalation route of 
exposure has been used in five 
experiments with rats and one 
experiment each with hamsters and 
baboons. In all of these studies there 
was no statistically significant increase 
in the incidence of lung or pleural 
tumors. In most experiments with rats, 
however, a few respiratory tract tumors 
occurred. In all of these inhalation 
experiments, one of the Intended 
positive controls, crocidolite asbestos, 
also produced no statistically significant 
increased incidence of lung tumors. It is 
thought that rodent inhalation tests may 
be less sensitive than tests by other 
routes for evaluating the carcinogenicity 
of fibers because the qualitative and 
quantitative aspects of fiber deposition 
and retention are substantially different 
from those in humans. Fibers relevant 
for human disease may never reach the 
target organ in sufficient quantities. 
Other routes of exposure, such as 
intratracheal instillation and 
intrapleural and intraperitoneal 
administration, bring fibers into direct 
contact with the same target tissues as 
would occur in humans (lARC 1989/Doc. 
H-043, p. 34). 

In two experiments with rats and one 
experiment with hamsters, animals were 
treated with glass wool (mean fiber 
diameter <0.3 ^m) by repeated 
intratracheal instillation. In one rat 
experiment, a statistically significant 
increase in the incidence of lung tumors 
was observed (Pott et al. 1987, as cited 
in lARC 1988/Doc. H-043, p. 91). In the 
other rat experiment, no respiratory 
tract tumors were observed; however, 
the tumor response to the positive 
control, crocidolite, was also low in this 
study (Smith et al. 1987, as cited in lARC 
1988/Doc. H-043, p. 91). In the 
experiment with hamsters, however, 
both lung tumors and mesotheliomas 
were observed (Pott et al. 1984a, as cited 
in lARC 1988/Doc. H-043, p. 91). 

There have been five studies with rats 
and one study with mice in which the 
route of administration was intrapleural 
implantation or injection. Pleural tuniurs 
were found in four of the rat studies. 
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The tumor incidence varied with the 
fiber size (Wagner et al. 1973.1976.1984. 
as cited in lARC 19d8/Doc. H-043, p. 93; 
Monchaux et al. 1981. as cited in lARC 
1988/Doc. H-043, p. 93; Stanton et al. 
1977,1981. as dted in lARC 19d8/Doc. 
H-043, p.93). No tumors were observed 
in mice, but there was a relatively short 
observation time and a low response in 
positive controls (Davis 1976, as cited in 
lARC 1988/Doc. H-043, p. 92). Stanton et 
al. (1977,1981. as cited in lARC 1988/ 
Doc. H-043. p. 93) treated rats with a 
single implantation of one of 72 different 
types of synthetic and natural fibers 
(including asbestos). Nineteen of the 
fibers were fibrous glass. The 
investigators found that incidences of 
pleural mesothelioma ranged from 0/28 
to 20/29 and correlated with fiber size 
rather than physicochemical properties. 
They observed that the most 
carcinogenic fibers were those <1.5 fim 
in diameter and >8 p.m in length. Thus, 
these studies demonstrated that glass 
fibers with length and diameter 
distributions comparable to those of 
asbestos were as carcinogenic as 
asbestos by intrapleural implantation. 

Injection of glass wool into the 
peritoneal cavity of rats produced 
mesotheliomas or sarcomas in all eight 
studies with rats (Pott et al. 1976.1984b, 
1987. as cited in lARC 1988/Doc. H-043, 
pp. 95-96: Muhle et al. 1987, as cited in 
lARC 1988/Doc. H-043, p. 96; Smith et 
al. 1987, as cited in lARC 1988/Doc. H- 
043, p. 97). 

Refractory Ceramic Fibers 
Nonmalignant Respiratory Disease 
Human Studies 

RCF production workers are the 
subject of an ongoing epidemiological 
study being conducted by the University 
of Cincinnati. In this longitudinal 
morbidity study, workers at five RCF 
manufacturing facilities are being 
evaluated. Interim results of this study 
(TIMA, 1990a/Doc. H-043) showed RCF 
exposure TWAs that ranged from <0.01 
to 1.57 f/cc. Approximately 30 percent of 
the RCF exposed workers had between 
10 and 20 years of exposure, and 4 
percent had greater than 20 years of 
exposure. With regautl to morbidity, the 
prevalence of respiratory symptoms was 
increased in production workers, but 
this increase was not statistically 
significant. The duration of RCF 
exposure was related to pleuritic chest 
pain. Pulmonary function was 
decreased, and this decrease was 
significantly associated with duration of 
exposure. Chest radiographs revealed 
that the prevalence of pleural plaques 
overall in RCF production workers was 
2.4 percent, while the prevalence in non¬ 


production workers was 0 percent 
Pleural plaques were seen in 18.2 
percent of the workers with greater than 
20 years* of RCF exposure in a 
production job. A recent study of 
asbestos workers demonstrated that 
those with pleural plaques had 
significantly higher death rates from 
lung cancer, mesothelioma, and 
asbestosis than those without pleural 
plaques. It did not appear, however, that 
the plaques became pleural 
mesothelioma, nor did lung cancer occur 
preferentially in the regions of the 
plaques (Selikoff et al.. 1990, Doc. H- 
033e. Ex. 7-34). 

Exposure data provided by the 
Thermal Insulation Manufacturers 
Association (TIMA) (1990, as cited in 
EPA, 1990/Doc. H-043) show airborne 
concentrations that range from 0.01 to 
6.4 f/cc (average 0.62 f/cc) for 
manufacture, 0.02 to 56 f/cc (average <1 
f/cc for most operations; 4-8 f/cc for 
vacuum-formed shapes manufacture and 
fabrication), and 0.01 to 24.72 f/cc 
(average 1.24 f/cc) for end use. Recent 
results of a study in progress at Johns 
Hopkins University directed by Morton 
Com (Com et al., 1990/Doc. H-043) 
show that workers in blanket 
fabrication are exposed to RCF 
concentrations in the range of 0.11 to 
1.91 f/cc (mean 0.61 f/cc. maximum 
individual sample 8.38 f/cc) and in 
blanket installation in the range of 0.06 
to 8.91 f/cc (mean 1.84 f/cc, maximum 
individual sample 22.9 f/cc). Those in 
bulk fiber fabrication are exposed to 
concentrations in the range of 0.05 to 
1.83 f/cc (mean 0.57 f/cc. maximum 
individual sample 1.87 f/cc) and in bulk 
installation in the range 1.50 to 7.72 f/cc 
(mean 4.61 f/cc. maximum individual 
sample 12.14 f/cc). Those in vacuum- 
formed products fabrication are exposed 
to concentrations in the range of 0.08 to 
34.0 f/cc (mean 3.58 f/cc, maximum 
individual sample 143 f/cc) and in 
installation to concentrations in the 
range 2.03 to 8.58 f/cc (mean 5.31 f/cc, 
maximum individual sample 11.8 f/cc). 

Animal Studies 

In animal studies, exposure to RCF by 
several routes has been shown to cause 
nonmalignant respiratory effects. 
Alveolar lipoproteinosis and significant 
levels of pulmonary fibrosis developed 
in rats exposed for one year to 10 mg/ 
m* respirable ceramic fiber dust with 90 
percent of the fibers having a diameter 
of <3 pm (Davis et al. 1984. as cited in 
lARC 1988/Doc. H-043. pp. 130 and 131). 
In another study, rats and hamsters 
exposed by inhalation to 0.5-10 mg/m^ 
RCF developed low levels of pulmonary 
fibrosis (Smith et al. 1987. as cited in 
lARC 1988/Doc. H-043. p. 131). 


Hamsters, guinea pigs, and especially 
rats developed pulmonary fibrosis after 
a 3-month inhalation exposure to 
between 3000 and 40.000 f/cc of 
potassium octatintanate RCF, 3-15 pm 
in length (Lee et al. 1981; Lee and 
Reinhardt 1984. as cited in lARC 1988/ 
Doc. H-043. p. 131). Gross et al. (1970b. 
as cited in lARC 1988/Doc. H-043. p. 
131) found that intratracheal instillation 
of RCF in rats at a dose of 10.5 mg 
produced dust deposits that were 
surrounded by inflammatory cells. 

Carcinogenicity 

Human Studies 

No epidemiological studies have been 
done to examine the risk of respiratory 
tract cancer or mesothelioma in workers 
exposed to RCF. However, as stated 
above, a veiy small percentage of RCF 
workers has a 20-year or longer time 
period since first exposure. Studies of 
asbestos workers have demonstrated 
that the latency period (the time 
between exposure to a substance and 
the onset of disease) for mesotheliomas 
can be as long as 45 years and is 
routinely between 20 and 40 years 
(Maltoni et al.. 1991/Doc. H-033e. Ex. 
124). Thus, it may be too early to be able 
to detect chronic diseases such as 
respiratory tract cancer and 
mesothelioma in RCF workers. 

Animal Studies 

Refractory ceramic fibers have also 
been shown to produce cancer in 
experimental animals treated by several 
routes of administration. Inhalation 
exposure to RCF has been shown to 
cause tumors in several studies. Lee et 
al. (1981, as cited in LARC 1988/Doc. H- 
043, p. 101) exposed rats and hamsters 
to 2900 f/cc potassium octatintanate 
fibers (19.1 percent <3 pm diameter) or 
3100 f/cc amosite asbestos for 6 hours 
per day/5 days per week for 3 months. 
The animals were then observed for 21 
months. At the end of the study, 
bronchoalveolar tumors were observed 
in 1/14 rats treated with potassium 
octatintanate, 3/11 treated with amosite 
asbestos, and 0/l3 in untreated controls. 
One of the four potassium octatintanate- 
treated hamsters sacrificed at 18 months 
had a pleural mesothelioma. No other 
animals in any hamster treatment group 
had tumors. 

Davis et al. (1984. as cited in lARC 
1988/Doc. H-043. p. 101) exposed rats by 
inhalation to 10 mg/m’ respirable dust 
from fibrous ceramic aluminum silicate 
glass (90 percent of fibers <3 pm length. 
<0.3 pm diameter, aspect ratio >3:1) 
for 7 hours per day/5 days per week for 
12 months. Malignant pulmonary 
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neoplasms were observed in 7/48 
animals. There was also one benign 
adenoma. No pulmonary tumors were 
observed in 39 untreated controls. In 
another study, hamsters were exposed 
by nose-only inhalation to RCF dust at a 
concentration of 10.8 mg/m« (35 percent 
respirable, geometric mean diameter 0.9 
ftm, geometric mean length 25 /im) for 6 
hours per day/5 days per week for 2 
years and observed for life. The 
exposure concentration was 200 f/cc, 
with 88 f/cc’>10 ^m in length and <1.0 
^ in diameter. A spindle cell 
mesothelioma of the lung developed in 
one of the 58 treated hamsters (Smith et 
al. 1987. as cited in lARC 1988/Doc. H- 
043. p. 102). 

The Thermal Insulation 
Manufacturers Association (TIMA, 
1990/Doc. H-043) has reported the 
results of a 2-year study in which 
hamsters and rats were exposed to RCF 
by nose-only inhalation at a 
concentration of 250 f/cc (>15 pm in 
length) for 6 hours per day. 5 days per 
week. A unique aerosol generation 
procedure was used in which large 
concentrations of unbroken fibers with 
little fiber dust could be produced. This 
procedure allowed for much greater 
respirability of fibers than had been 
achieved in previous fiber inhalation 
studies. Rats were treated with four 
types of RCF: Kaolin, zirconia. high 
purity, and “after service.** Hamsters 
were treated with kaolin only. The study 
also included positive control groups 
treated with chrysotile asbestos 
(approximately 5000 f/cc, <5 pm in 
len^) and negative controls treated 
with filtered air. At the 18-month final 
sacrifice. 35 percent (36/102) of the 
hamsters had pleural mesotheliomas. 
Fibrosis was also present. In contrast, 
the positive control chrysotile asbestos- 
exposed hamsters had only fibrosis, 
with one hamster showing a non- 
malignant pleural mesothelial growth. 

No lesions were seen in negative 
controls. By the 24-month interim 
sacrifice for the rats, pathological 
studies had shown two benign lung 
tumors, seven lung carcinomas, and 
three mesotheliomas in RCF-exposed 
animals. Chrysotile asbestos controls 
had a thymic adenoma and one lung 
carcinoma. 

Mesotheliomas have also been 
produced by the intrapleural 
administration of RCF to rats. In one 
study, mesotheliomas developed in 3 of 
31 rats that received a single 
intrapleural injection of 20 mg ceramic 
aluminum silicate fibers (0.5-1.0 pm in 
diameter). One mesothelioma developed 
in a similar number of rats treated with 
nonfibrous aluminum oxide. Rats 


treated with chrysotile asbestos had 
tumor incidences of 23/36 and 21/32 
(Wagner et al. 1973, as cited in LARC 
1988/Doc. H-043. p. 103). Stanton et al. 
(1981. as dted in LARC 1988/Doc. H-043, 
p. 104) treated rats with a single 
intrathoracic implantation of one of 13 
different types of ceramic fibers. The 
incidences of pleural sarcomas were 
correlated wi^ the number of fibers 
<0.25 pm in diameter and >8 pm in 
length and ranged from 1/45 to 21/29 in 
exposed animals. 

The intraperitonea 1 (i.p.) 
administration of RCF has been shown 
to produce tumors in three studies with 
rats and one study with hamsters. In one 
study. 9 percent of rats injected with 25 
mg fibrous ceramic aluminum silicate 
glass (90 percent fibers <3 pm in length 
and <0.3 pm in diameter) developed 
peritoneal tumors (one mesothelioma 
and two tumors similar to 
fibrosarcomas). Five percent of a group 
of untreated controls used for an 
inhalation study developed malignant 
tumors of the peritoneum or digestive 
system (Davis et al. 1984, as cited in 
lARC 1988/Doa H-043. p. 105). In 
another study, tumors of the abdominal 
cavity were found in 32/47 and 12/54 
rats that had received five i.p injections 
of two types of ceramic wool (median 
length, 8.3 pm; diameter 0.91 pm and 
me^an length 6.9 pm; diameter 1.1 pm). 
Injections of titanium dioxide caused 
tumors in 5/53 rats, and saline controls 
had a tumor incidence of 2/102. Positive 
control groups receiving actinolite or 
chrysotile had tumor incidences of 20/36 
and 31/36 rats, respectively (Pott et al. 
1987, as cited in lARC 1988/Doc. H-4)43. 
p. 105). Smith et al. (1987, as cited in 
lARC 1988/Doc. H-043. p. 105) treated 
rats and hamsters with a single i.p. 
injection of 25 mg RCF (geometric mean 
length, 25 pm; geometric mean diameter 
0.9 pm; 83 percent fibers >10 pm length 
and 86 percent <2.0 pm diameter. 
Mesotheliomas were found in 19/23 of 
the treated rat group, in 2/15 and 5/21 of 
the treated hamster groups, and in none 
of the saline-treated or untreated 
controls. 

Discussion 

Based on what it viewed as the lack of 
reported adverse health effects in 
epidemiologic studies, the ACGIH (1986/ 
Doc. H-020. Ex. 1-3) considered fibrous 
glass dust to be essentially a nuisance 
dust and applied a 10 mg/m* TLV*- 
TWA. 

In contrast, NIOSH (in 1977/Doc. H- 
043) concluded that “available data are 
sufficient to demonstrate that fibrous 
glass does not act like an inert or 
nuisance dust because it can produce 
fibrosis in animals and respiratory tract 


irritation in humans.*' Relying on several 
investigations that showed a lack of 
adverse effects among workers exposed 
to mean respirable fiber concentrations 
that were generally less than 5 to 6 f/cc, 
NIOSH recommended that exposures be 
limited to 3 f/cc for fibers >3.5 pm and 
> 10 pm in length. 

Recently, however, citing animal and 
epidemiological studies published since 
the NIOSH 1977 Criteria Document, 
NIOSH (1988, Doc. H-020. Ex. 8-47) has 
commented that these studies indicate 
the potential carcinogenicity of fibrous 
glass. NIOSH (1988/Doc. H-020. Ex. 8- 
47) commentei “It is likely • * • that 
even the 3 f/cc standard will not provide 
the degree of protection that OSHA 
believes is necessary for worker health 
and that reduction of the PEL to 0.2 f/cc 
* • * will be necessary to protect 
workers from the development of lung 
cancer." NIOSH (1988/Doc. H-020. Ex. 
8-47, Table N6B] also believes that a full 
6(b) rulemaking is needed for fibrous 
glass. NIOSH based its comments on the 
conclusion reached by Doll (1987/Doc. 
H-043. Ex. 1-11) to the effect that “* * • 
it is likely that man-made mineral fiber 
may have about the same carcinogenic 
potential as asbestos fibers of the same 
dimension, and that levels of 0.2 f/cc or 
less in industry are unlikely to produce a 
measurable risk after 20 years of 
exposure.** 

The Thermal Insulation 
Manufacturers Association (TIMA 
(1990b/Doc. H-043) has commented that 
it supports the application of NlOSH’s 
REL of 3 f/cc for fibrous glass to all 
synthetic mineral fibers but does not 
believe that fibrous glass poses a human 
cancer hazard. Recently, however, 

TIMA (1991) has recommended that 
OSHA establish a PEL of 1 f/cc (6-hour 
TWA, NIOSH 7400B method) for fiber 
glass. According to TIMA, this 
recommendation is based on grounds of 
prudence and not significant risk. TIMA 
additionally recommended that fiber 
glass be classified as an irritant. 
Manville (1990/Doc. H-043), referring to 
fibrous glass, has stated that “Where 
industrial hygiene measurement is 
available on a continuous basis, a 
Manville workplace exposure guideline 
of 1 f/cc is suggested as a point above 
which respiratory protection should be 
used.** Manville also believes that 
fibrous glass does not pose a human 
cancer hazard. The Carborundum 
Company (Doc. H-043) has a 
Recommended Exposure Guideline of 
2.0 f/cc for worker exposure to RCF. 
Respiratory protection is recommended 
at and above this level. The refractory 
ceramic fiber subcommittee of TIMA 
has recently recommended an exposure 
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guideline of 1 f/cc. with workplace 
controls as appropriate (Given 1991/ 
Doc. H-043). E.I. du Pont de Nemours 
and Company has an Acceptable 
Exposure Level of 0.5 f/cc for RCF and 
2.0 for fibrous glass (personal 
communication from Frieda Fisher- 
Tyler. 1991). 

The Building and Construction Trades 
Department of the American Federation 
of Labor-Congress of Industrial 
Organizations (A.F.L-C.I.O., 1991) has 
recommended that OSHA establish a 
PEL of 1.0 f/cc as a TWA for the 
respirable fibers of fiber glass. The 
authors stated that the recommendation 
was consistent with the current state of 
their understanding of health risks, 
including the suggestive but not 
conclusive indication that these fibers 
may possess the ability to produce 
respiratory system cancer in exposed 
workers. A PEL of 0.1 f/cc was 
recommended for respirable refractory 
ceramic fibers based on the fact that 
inhalation studies with experimental 
animals have demonstrated that the 
carcinogenic potential of these fibers is 
similar to that of asbestos. 

The International Agency for 
Research on Cancer (lARC 1988/Doc. 
H--043). in evaluating the carcinogenicity 
of fibrous glass and RCF. has concluded 
that glass wool and RCF are ''possibly 
carcinogenic to humans (Group 2B)." 

Current exposure limits (8-hour TWA) 
for all synthetic mineral fibers (unless 
specified) in several other countries that 
have recently studied the issue are as 
follows: Australia, 0.5 f/cc: Denmark. 2.0 
f/cc; Great Britain, 1.0 f/cc: The 
Netherlands. 5.0 f/cc for glass wool and 
glass microfibers and 1.0 f/cc for 
refractory ceramic fibers: New Zealand. 
1.0 f/cc: Norway. 1.0 f/cc: Poland. 2.0 f/ 
cc. Sweden. 1.0 f/cc. 

OSHA believes that a fiber-based 
standard is necessary. Industry 
representatives (Doc. H-020, Exs. 8-743, 
a-56.132,175; Doc H-043) have argued 
strongly for a fiber-based standard, and 
NIOSH has recommended Bber-based 
counting procedures since 1977. TIMA 
points out that, for example, a 5 mg/m* 
PEL for fibrous glass dust would permit 
a concentration of 4.000 f/cc for fibers 
10 microns long and 0.25 microns in 
diameter (Doc. H-020. Ex. 3-743. p. 8). 

In summary, OSHA has evaluated the 
available evidence on the health effects 
of fibrous glass, including refractory 
ceramic Hbers. It has presented the 
strengths and weaknesses of the studies 
and discussed the possibility of 
confounding factors. Some of the human 
studies do not have contemporaneous 
exposure data: this means that, although 
current exposures are often quite low, it 
may be the case that earlier exposures 


were higher. OSHA's discussion also 
presents the views of other 
organizations. 

A statistically significant increase in 
mortality from nonmalignant respiratory 
disease has been observed in several 
studies of fibrous glass workers, 
including Bayliss et al. (1976) and 
Enterline et al. (1986.1987). An ongoing 
morbidity study of RCF workers has 
demonstrated an increase in the 
prevalence of respiratory symptoms, 
pleuritic chest pain, and pleural plaques 
and a decrease in pulmonary function 
that was significantly associated with 
duration of exposures. In each of these 
studies, workers were exposed to fiber 
concentrations in the range of OSHA's 
proposed PEL 

OSHA believes, on the basis both of 
animal and human evidence, that a link 
between respiratory disease and 
exposure to fibrous glass exists. These 
respiratory effects constitute a material 
impairment of health. Based on this 
evidence. OSHA Is proposing a 1 f/cc 6- 
hour TWA limit for the respirable fibers 
of fibrous glass, including refractory 
ceramic fibers. OSHA preliminarily 
concludes that this limit will 
substantially reduce the significant risk 
of nonmalignant respiratory disease that 
exists in the absence of a limit for 
workers in all sectors. 

OSHA has presented the evidence of 
possible carcinogenicity of fibrous glass, 
including refractory ceramic fibers. 
There is also a substantial body of 
ongoing research. At this time OSHA 
believes it is premature for the Agency 
to reach a final decision on an exposure 
limit based on carcinogenicity. 

However, the proposed limit will also 
clearly increase the protection of 
workers from this effect as well. 

OSHA is proposing the use of NIOSH 
counting method number 7400B and 
soliciting information on alternative 
counting methods. 

OSHA believes this proposal is 
appropriate based on its review of the 
studies and their strengths and 
weaknesses, the recommendations of 
expert organizations, and the various 
ongoing studies that may provide 
important new data. 

GRAIN DUST (OATS. WHEAT. AND 

BARLEY) 

CAS: None: Chemical Formula: None 
H.S. No.: 1190 

A decision by the Occupational Safety 
and Health Review Commission 
[Secretary of Labor v. Krause Milling 
Company, OSHRC Docket No. 76-2307. 
April 22.1986) has held that there 
currently is no OSHA PEL for grain dust 
in the construction and maritime 
industries. There is also no limit in 


agriculture. The ACGIH has a 10 mg/m* 
TLV*-TWA for this substance. There is 
no NIOSH REL however, NIOSH 
concurs (Ex 8-47, Table Nl) with the 
limit OSHA is proposing in construction, 
maritime, and agriculture, which is a 10 
mg/m* 8-hour TWA PEL for grain dust 
generated from wheat, oats, and barley. 
Promulgation of this limit will make the 
PEL for grain dust consistent across all 
OSHA-regulated sectors. 

Grain dust is a complex mixture of 
husk particles, cellulose hairs and 
spikes, starch granules, spores of fungi, 
insect debris, pollens, rat hair, and 
approximately 5 percent mineral 
particles. The mean particle size of the 
airborne dusts may be less than 5 ^m. 
Grain is exported, milled into flour, 
malted by the brewing industry, 
distributed as a feedstuff for animals or 
returned to the land as seed (Rom 1983. 

p. 221). 

The acute grain dust toxicity data in 
animals are sparse. However, in-vitro 
studies have demonstrated that grain 
dust can stimulate lymphocyte 
proliferation and the production of 
interleukin-} by rat alveolar 
macrophages (Ye. Lewis. Sorenson, and 
Olenchock 19^). Another study (Alam. 
Lewis, and Olenchock 1988) has shown 
that grain dust can stimulate 
lymphocytes, mast cells, and basophils, 
i.e., those cells involved in producing 
inflammatory responses, in cultured 
guinea pig spleen and lung tissue. 

In humans, exposure to grain dust 
causes both acute and chronic effects. 
The adverse effects of inhaling grain 
dust have been known for at least two- 
and-one-half centuries, dating back to 
Rammazini who, in 1713, described the 
respiratory hazards associated with 
exposure to cereal grain dust. More 
recently, several epidemiological studies 
conducted over the past few decades 
have demonstrated that exposure to 
grain dust causes '.'grain fever." 
wheezing, chest tightness, productive 
cough, eye and nasal irritation, and 
symptoms of chronic respiratory 
disease. Grain dust may also induce 
asthmatic reactions via an allergic 
mechanism, particularly in individuals 
who are predisposed to developing 
allergies (i.e., atopic individuals). 

Epidemiological studies have shown 
that as many as 25 percent of grain 
elevator workers experience grain fever 
(Broder et al. 1979: Chan-Yeung et al. 
1980; doPico et al. 1980; Tse et al. 1973). 
Increased rates of cough, shortness of 
breath, and wheezing were reported in 
23 percent of English grain farmers 
(7^=65) (Darke et al. 1976). Seventy-six 
percent of dock workers handling grain 
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were found to have chest tightness or 
grain fever (Lockcroft ct al. 1983). 

The basis for OSHA's proposed 10- 
rag/m* limit in the construction, 
raaritime, and agriculture sectors is a 
NIOSH-sponsored study of grain 
workers by Rankin et al. [Study of the 
Prevalence of Chronic, Non-Specific 
Lung Disease and Related Health 
Problems in the Grain Handling 
Industry, DHHS (NIOSH) Pub. No. Se¬ 
ll?. 1986). This study evaluated the 
health status of 310 grain handlers in 
Wisconsin and Minnesota. The grain 
handlers were selected from employees 
at eight elevator companies, from state 
grain inspection agencies, and from 
longshoring companies. Health status 
was determined by questionnaire and 
by physical examination, which 
included an assessment of pulmonary 
function, immunologic evaluation, blood 
and urine chemistries, and chest 
roentgenograms. The comparison group 
that served as controls consisted of 239 
city workers who spent the majority of 
their workdays outside. 

From the questionnaires. Rankin et al. 
(1986) found that the grain handlers had 
a higher prevalence of respiratory 
symptoms than did the city workers. 

The prevalence of respiratory symptoms 
was highly significant (Rankin et aL 
1986, Table 13), and was Independent of 
smoking status. The symptoms reported 
by grain handlers represented both 
acute and chronic airways reactions 
(occupational asthma and chronic 
bronchitis). Wheezing and/or chest 
tightness generally started within two 
hours of beginning the woric shift. 
Episodes of grain fever occurred 
infrequently.-this was attributed by the 
workers to improved working conations 
over the previous three years. However, 
acute recurrent conjunctivitis and 
rhinitis were reported to occur among 
most grain workers. 

Lung function tests showed that 
exposure to grain dust had a highly 
significant adverse effect on pulmonary 
function (Rankin et al. 1986, Table 30). 
There was, however, no correlation 
between reduced pulmonary function 
and job category, length of employment 
or place of work. The lung function 
decrement observed among grain 
handlers was not related to smoking 
history alone: grain handlers who were 
smokers or ex-smokers showed 
significant declines in pulmonary 
function when compared to city workers 
who were smokers or ex-smokers. 

Grain workers who reported 
symptoms had lower values of 
ventilatory function than did workers 
without symptoms. The prevalence of 
chronic bronchitis symptoms with 
measured airway obstruction was higher 


in grain workers than in controls, 
regardless of smoking history. Chronic 
bronchitis with airway obstruction was 
also related to length of employment. 
Rankin et al. (1986) concluded that these 
findings '^suggest that chronic grain dust 
exposure may result in chronic 
obstructive pulmonary disease’* (p. 26). 

Rankin et al.*8 (1986) study also 
included a work-shift study in which 248 
grain workers and 192 city workers were 
sampled for grain dust exposure during 
a work shift. Symptoms occurring during 
the shift were recorded and pulmonary 
function readings were taken before and 
after the shift. Only 14 percent of grain 
workers were exposed to an 8-hour 
TWA level exceeding 5 mg/m* total 
grain dust: 7 percent were exposed 
above 10 mg/m*. Rankin et al. (1986) 
reported that grain workers showed a 
significant excess of cough and 
expectoration during work shifts in 
which dust concentrations were below 5 
mg/m*. At dust levels between 10 and 15 
mg/m*, there was a significantly 
increased prevalence of wheezing and 
dyspr^ during tha shift among grain 
work^ as compared with controls 
(Rankin et al. 1986, Table 11-156). 
Workers with pre-existing airway 
obstruction experienced significant pre- 
to post-shift declines in ventilatory 
function at dust levels below 10-mg/m*. 
However, the changes observed in pre- 
to post-shift pulmonary function did not 
correlate with the presence of symptoms 
during the shift. 

Ra^n et al. (1986) also conducted a 
short-term (three-year) follow-up study 
of lung function among grain workers. 
Their results showed no greater declines 
in FEV or FVC over the three-year 
period than could be accounted for by 
age alone. However, there was a 
significant decline in other measures of 
lung function (MMF, V^^ts) 

among both smoking and nonsmoldng 
grain workers. The authors concluded 
that, although a grain-dust-related 
decline in these measures was observed, 
the long-term effects of smoking on lung 
function were probably greater than 
those caused by grain dust. 

The findings of the Rankin et al. (1986) 
study are consistent with those of other 
recent published studies (NIOSH 1988; 
Tse 19^ Hurst and Dosman 1990: 
Richerson 1990; Revsbeck and Andersen 
1989) of grain workers employed in 
establishments in various sectors. For 
example. Dr. Roy Buchan, Chief of the 
Occupational Health and Safety Section. 
College of Veterinary Medicine and 
Biomedical Sciences at Colorado State 
University, performed a study of the 
general health of 31 grain handlers 
(submitted as part of Ex. 3-751). A total 
of 204 personal TWA dust samples were 


taken, of which only six exceeded 10 
mg/m*. Dr. Buchan found that neither 
age of facility, smoking history, nor past 
exposure to grain dust had any 
significant effect on symptom responses. 
There was a statistically significant 
association between grain dust exposure 
levels and symptom responses. The 
reported symptoms included nasal and 
throat irritation, chest discomfort, and 
phlegm production. Dr. Buchan 
concluded that, ’’although the 
association was mathematically weak 
but statistically significant it would 
rationally be expected that symptom 
severity would become more 
pronounced as dust concentrations 
increase, since dust exposures in this 
investigation were surprisingly low 
(mean=0.7 mg/m* TWA)." In a larger 
study of 390 Canadian grain workers. 
Cotton, Graham, Li et al. (1983, 
submitted as part of Ex. 3-751) also 
reported a significant excess incidence 
of respiratory symptoms among grain 
workers despite total dust 
concentrations generally below 10 mg/ 
m*. 

Although these studies show a pattern 
of increased prevalence of respiratory 
symptoms among grain handlers 
exposed below 10 mg/m*, the 
association between low-level exposure 
to grain dust and the development of 
chronic pulmonary disease remains 
open to interpretation. Several studies, 
including those of Rankin et al. (1986), 
Chan-Yeung, Giclas, and Henson (1980/ 
Ex. 1-474), and Broder, Corey, Davies et 
al. (1985, as cited In Ex. 5-751) have 
generally not found decrements in 
pulmonary function associated with 
long-term exposure to grain dust. In 
addition, chest roentgenograms have 
found no evidence of lung scarring or 
fibrosis (Rankin et al. 1986) among grain 
handlers. However, symptoms of 
chronic bronchitis have frequently been 
noted among grain handlers, including 
those who have never smoked (Rankin 
et al. 1986; Cotton, Graham. Li et al. 
1983). According to Cotton et al. (1983, 
as cited in Ex. 3-751, p. 139), "The 
significance of the increase in chronic 
bronchitis and cough in workers and 
wheezing in nonsmoking workers in 
terms of eventual respiratory disability 
remains uncertain but the nuisance and 
discomfort of these symptoms for 
workers must also be considered." 

In the prior rulemaking in general 
industry, some commenters (Exs. 8-55, 
180, and 185) took the position that grain 
dust is a nuisance dust. OSHA does not 
concur with this view. In the studies 
described above, as well as in others in 
the record, grain workers in all regulated 
sectors have consistently reported an 
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excess prevalence of respiratory 
symptoms, including chronic bronchitis, 
at low levels of exposure to grain dust. 
OSHA believes that these symptoms, 
even in the absence of definitive 
evidence of irreversible lung damage, 
constitute material impairment of health 
and interfere with the well-being of 
workers. In the prior rulemaking, this 
was attested to at the informal hearing 
by Deborah Berkowitz. Director of 
Safety and Health for the Food and 
Allied Trades Department. AFL-CIO: 

I want to make it clear that study after 
study documents a very real acute hazard to 
grain workers. Living with chronic bronchitis 
is not a hazard that should go unchecked. In 
fact, study after study point to the possibility 
of very real long-term damage from chronic 
cumulative effects of exposure to grain dust. 
But even without the possibility of long-term 
disability, acute hazaids clearly pose 
signifrcant riskfs] to workers (Tr. pp. 6-306 to 
6-307). 

Thus OSHA preliminarily concludes 
that employees in construction, 
maritime, and agriculture are at 
significant risk of developing respiratory 
symptoms, including chronic bronchitis, 
as a result of their exposure to grain 
dust. It is clear that such symptoms 
occur at grain dust levels exceeding 
OSHA’s current limit in construction 
and maritime for dusts and particulates 
(15 mg/m* TWA). Increases in 
respiratory symptoms have also been 
reported to occur among grain workers 
exposed generally to concentrations of 
less than 10 mg/m*, although symptoms 
are diminished in intensity at these 
lower levels. At this time, it is difficult to 
identify the precise threshold at which 
adverse respiratory effects are likely to 
occur. 

Based on this evidence in workers. 
OSHA is proposing an 8-hour TWA limit 
of 10 mg/m* in construction, maritime, 
and agricultural operations for grain 
dust, measured as total dust. Grain 
dusts other than oats, wheat, and barley 
will continue to be covered under 
OSHA's generic “particulates not 
otherwise regulated** PEL of 15 mg/m* 
(total particulate) and 5 mg/m* 
(respirable fraction). Promulgation of 
this limit for grain dust will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
GRAPHITE. NATURAL 
CAS: 7782-42-5; Chemical Formula; 

None 

H.S. No. 1191 

The current OSHA limit for natural 
graphite (total dust) in the construction 
and maritime industries is 15 million 
particles per cubic foot (mppcf). which is 
equivalent to 2.5 mg/m* as respirable 
dust (assuming that respirable mass is 
one-half total particle mass). There is no 


limit for natural graphite in agriculture. 
The ACGIH has an 8-hour TLV*-TWA 
of 2.5 mg/m* for graphite (respirable 
dust). NIOSH has no REL for this 
substance. Ip construction and maritime, 
OSHA is retaining the 8-hour TWA PEL 
of 2.5 mg/ro* for respirable natural 
graphite dust containing less than 1 
percent quartz but changing the units in 
which the limit is expressed from mppcf 
to mg/m*. OSHA is also proposing an 8- 
hour TWA PEL of 2.5 mg/m* in 
agriculture. NIOSH concurred (Ex. 8-47, 
Table Nl) with this limit when OSHA 
recently established it in general 
Industry. 

Natural graphite, also called 
plumbago and mineral carbon, is a 
relatively soft, greasy-feeling, steel gray 
to black solid with a metallic sheen. In 
nature, graphite is usually associated 
with impurities, such as silica, mica, 
granite, etc. Graphite is used in “lead** 
pencils, refractory crucibles, foundry 
facings, stove polishes, pigments, 
lubricants, cements, matches, and 
explosives (Hawley*81987, p. 576; Merck 
1983. p. 652; ACGIH 1986, p. 290(89)). 

There are few data on the toxicity of 
graphite in experimental animals. 
Administered to rats by intratracheal 
injection, graphite with a *‘low ash 
content** caused fibrosis of the lung; 
however, the amount of silica or other 
impurities in the graphite was not 
determined (Ray, King, and Harrison 
1951/Ex. 1-46). A recent study 
(Thomson. Bergmann, Burnett, Carpin, 
and Crouse 1988) shows that exposure 
to natural graphite, which contains 
silicate minerals, and to synthetic 
graphite, which contains less than 1 
percent silica, both elicit physiologic 
changes in the lungs of rats exposed to 
100 mg/m* of each substance for 4 
hours/day for 4 days. 

Early reports established that graphite 
deposited in the lungs of occupationally 
exposed workers caused 
pneumoconiosis (Koopman 1924/Ex. 1- 
131). Subsequent research described the 
condition produced by exposure to 
graphite as anthracosilicosis. a 
pulmonary condition similar to that seen 
in coal miners, based on radiographic 
and histologic examinations in exposed 
individuals (Harding and Oliver 1949/ 

Ex. 1-71). Radiologic changes were also 
observed among graphite mine and 
production workers exposed to graphite 
containing from 3.6 to 10 percent silica 
(Pendergrass. Vorwald, Mishkin et al. 
1967/Ex. 1-77). A recent study of the 
incidence of graphite-induced 
pneumoconiosis in Sri Lankan graphite 
miners shows that the incidence was 
substantially lower in workers from a 
mine equipped with dust controls (3.4 
percent) compared with that in workers 


from a mine without such controls (18.3 
percent) (Uragoda 1989). A 1983 review 
article (Hanoa 1983) concludes that, 
because information reported in the 
literature is often unclear both about the 
composition of the natural graphite and 
the extent of occupational exposure, it is 
difficult to distinguish the extent of pure 
graphite*8 contribution to the 
development of graphite 
pneumoconiosis. The author concluded, 
on the basis of a review of 18 
epidemiologic studies of graphite- 
exposed workers, that the possibility 
that pure graphite causes 
pneumoconiosis cannot be ruled out. 
although most of these studies suggest 
that pneumoconiosis is a mixed-dust 
reaction (Hanoa 1983). 

OSHA is proposing to revise its 
former limit of 15 mppcf to the 
equivalent limit of 2.5 mg/m* for the 
respirable fraction of graphite 
containing less than 1 percent quartz for 
the construction and maritime industries 
and to extend this limit to agriculture. In 
construction and maritime, this change 
represents a change only in the units 
used to express or measure the limit, not 
a change in the value of the limit. OSHA 
is revising its limit to simplify the 
monitoring of employee exposures 
because the use of impingers and 
microscopic analyses are not required to 
measure exposures that are expressed in 
mg/m* rather than in mppcf. In addition, 
promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 

INDIUM AND COMPOUNDS 
CAS; 7440-74-6; Chemical Formula; In 
H.S. No. 1213 

0SHA*8 exposure limit for indium and 
compounds in the construction and 
maritime industries is 0.1 mg/m* as an 
8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.1 mg/m* for these substances; 
NIOSH has no REL but concurs (Ex. 8- 
47. Table Nl) with the limit being 
proposed. The Agency is retaining its 
limit for construction and maritime 
operations and is proposing to extend 
this 0.1 mg/m* 8-hour TWA limit to 
agricultural operations. Promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Indium metal is silver-white, shiny, 
and ductile. Indium is used in bearings 
for automobiles and aircraft, in 
electronic devices, low melting alloys, 
and reactor control rods. Indium 
compounds are not widely used; 
however, indium antimonide, indium 
arsenide, and indium phosphide are 
used in semiconductor devices. 
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There are few acute toxicity data for 
indium and its compounds. The lowest 
lethal dose of indium in mice by 
subcutaneous injection is 10 mg/kg 
(RTECS1990). The oral LDso for indium 
in rats is 4200 mg/kg (ITI1986, p. 620). 
Rats inhaling the sesquioxide form of 
indium at airborne concentrations 
ranging from 24 to 97 mg/m* daily for a 
total of 224 hours developed widespread 
alveolar edema; these histologic lesions 
did not change over a 12-week post¬ 
exposure period (Leach, Scott. 

Armstrong et al. 1961). Animals exposed 
to indium show reduced alveolar 
clearance and may develop chronic 
respiratory insufficiency and recurrent 
acute pneumonitis before death (Jones 
1960). Animals chronically poisoned 
with indium show weight loss, blood 
changes, signs of pulmonary edema, 
and, at autopsy, damage to the liver and 
kidneys (McCord, Meeks, Harrold, and 
Henssner 1942). Several studies have 
shown indium to be teratogenic in 
experimental animals (Farm 1972; 
Cralley and Cralley 1985). 

In humans, exposure to indium and its 
compounds causes eye, mucous 
membrane, and skin irritation 
(Hazardous Substance Fact Sheet 1966). 
No other information on indium’s 
toxicity in humans is available. 

Based on this evidence in humans and 
animals, OSHA believes that exposed 
workers in construction, maritime, and 
agriculture are at significant risk of 
developing sensory irritation and 
chronic lung function impairment, both 
adverse health effects associated with 
exposure to indium. To substantially 
reduce the risk of these material health 
impairments, the Agency is retaining its 
8-hour TWA limit of 0.1 mg/m* for 
indium and its compounds in the 
construction and maritime industries 
and is proposing to extend this limit to 
agriculture. Promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

IRON OXIDE (DUST AND FUME) 

CAS: 1309-37-1; Chemical Formula: 

FeaOs 

H.S. No. 1215 

In the construction and maritime 
industries, OSHA has an 8-hour TWA 
limit of 10 mg/m* for iron oxide fume. 
There is no limit in agriculture. The 
ACGIH has a TLV*-TWA of 5 mg/m*, 
measured as iron, total particulate. 
NIOSH has no REL for this substance. 
OSHA is retaining its 8-hour TWA PEL 
of 10 mg/m* for the construction and 
maritime industries and is proposing to 
extend this limit to agriculture. NIOSH 
concurred (Ex. 8-47, Table Nl) that this 
limit was appropriate when OSHA 


recently established it in general 
industry. 

The fume of iron oxide is red-brown in 
color. Iron oxide is used as a pigment for 
rubber, paints, paper, linoleum, 
ceramics, and glass; in paint for iron 
work and ship hulls; as a polishing agent 
for glass, precious metals, and 
diamonds; as a catalyst; in colloidal 
solutions; and as a stain for 
polysaccharides (Merck 1983, p. 579). 

llie intraperitoneal LDsoS in rats and 
mice are 5500 mg/kg and 5400 mg/kg, 
respectively (RTECS 1990). Animals 
exposed to iron oxide or to iron oxide 
mixed with less than 5 percent silica by 
inhalation or by intratracheal injection 
did not develop pulmonary fibrosis 
(Naeslund 1940/Ex. 1-650; Harding. 
Grout. Durkan et al. 1950, as cited in 
ACGIH 1986/Ex. 1-3, p. 325). A recent 
study (Wright. Harrison. Wiggs, and 
Churg 1988) confirms these findings; iron 
oxide (10 mg) administered to rats by 
intratracheal injection had not caused 
any morphological or pulmonary 
function changes in these animals 30 
days later. Hamsters injected once per 
week for 15 weeks by the intratracheal 
route of administration with 3 mg ferric 
oxide dust survived for 1 to 2 years and 
did not develop tumors (Sa^otti et al. 
1968). In an evaluation of iron oxide’s 
carcinogenic potential, the International 
Agency for Research on Cancer 
concluded that the evidence for the 
carcinogenicity of ferric oxide suggested 
that this substance was not carcinogenic 
in animals (lARC 1987, Suppl. 7. p. 217). 

The evidence of iron oxide’s 
respiratory toxicity in humans is 
conflicting. Drinker. Warren, and Page 
(1935/Ex. 1-315) concluded that 
exposures to iron oxide fume should be 
maintained below 10 mg/m*, and a U.S. 
Department of Labor study (1941, as 
cited in ACGIH 1986/Ex. 1-3, p. 325) 
found that exposures below 30 mg/m* 
were without adverse effect. There are 
several studies, on the other hand, that 
report chest X-ray abnormalities in iron 
oxide-exposed miners, welders, silver 
polishers, electrolytic iron oxide 
workers, foundry workers, and boiler 
scalers (Doig and McLaughlin 1936/Ex. 
1-626; Stewart and Faulds 1934/Ex. 1- 
764; Doig and McLaughlin 1948/Ex. 1- 
627; McLaughlin, Grout, Barrie, and 
Harding 1945/Ex. 1-642; Davidson 1951, 
as cited in McLaughlin 1951/Ex. 1-727; 
Pendergrass and Leopold 1945/Ex. 1- 
653; Dunner and Hermon 1944/Ex. 1- 
731). Some of these workers developed 
disabling pneumoconiosis; how^ever, the 
exposures of many of these workers 
were mixed and in some cases included 
exposure to varying amounts of silica. 

McLaughlin (1951/Ex. 1-727), whose 
opinion on the subject is widely 


accepted, believes that the presence of 
iron oxide dust or fume in the lung 
causes a pigmentation (termed 
siderosis) that is responsible for the 
changes seen in exposed individuals’ 
chest X-rays. Siderosis is believed not to 
progress to Hbrosis, and 6 to 10 years of 
exposure to about 15 mg/m* iron oxide 
dust is required before this condition 
develops (Fawcett 1943/Ex. 1-736; 
Fleischer. Nelson, and Drinker 1945/Ex. 
1-1051; Hamlin and Weber 1950/Ex. 1- 
698). In a group of 25 welders exposed 
primarily to iron oxide fume at 0.65 to 47 
mg/m* concentrations for 3 to 32 years, 
eight had shadows on their X-rays 
typical of siderosis, but none of these 
workers had pulmonary function deficits 
(Kleinfeld, Messite, Kooyman, and 
Shapiro 1969). 

Dr. Stuart M. Brooks (NIOSH 1986b. p. 
425) notes that ’’(mjore sophisticated 
physiologic testing, including 
measurement of the lung’s mechanical 
properties, is required to better 
document lung fimction changes that 
may occur following inhalation of iron- 
containing dusts. In vitro studies or 
animal experimentation might be helpful 
in determining dose-response 
relationships, understanding lung 
clearance mechanisms for iron, and 
elucidating any fibrogenic properties of 
various ferrous compounds.” 

Some studies have shown that 
workers with exposures to iron oxide 
and such other substances as silica, 
radon gas. diesel exhaust, com oils, and 
the thermal decomposition products of 
synthetic resins (Faulds 1957/Ex. 1-635; 
Dreyfus 1936/Ex. 1-697; Bidstrup 1959/ 
Ex. 1-1030; Boyd, Doll, Faulds, and 
Leiper 1970/Ex. 1-716; Braun, Guillerm, 
Pierson, and Sadoul 1960/Ex. 1-1141; 
Monlibert and Roubille 1960/Ex. 1-647; 
Jorgensen 1973/Ex. 1-1023; Muller and 
Erhardt 1956/Ex. 1-648; Koskela, 
Hemberg, Karava et al. 1976/Ex. 1-744; 
Gibson, Martin, and Lockington 1977/ 

Ex. 1-1053) have a greater risk of 
developing lung cancer. However, 

OSHA agrees with the International 
Agency for Research on Cancer that 
’’Some studies of metal workers exposed 
to ferric oxide dusts have shown an 
increased incidence of lung cancer, but 
the influence of factors in the workplace 
other than ferric oxide, i.e., soots, silica, 
and asbestos in foundry work, cannot be 
discounted. In other studies of metal and 
chemical workers exposed to ferric 
oxide, the incidence of lung cancer has 
generally not been increased” (lARC 
1987, Suppl. 7, p. 217). A recent review ot 
the epidemiological and experimental 
evidence for the carcinogenicity of iron 
oxide reaches the same conclusion 
(Lauwerys 1989) but notes that iron- 
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containing dust may act as a 
cocarcinogen. 

Based on this evidence, OSHA is 
retaining the Agency’s PEL for iron 
oxide dust and fume of 10 mg/m^ 
measured as total particulate, in 
construction and maritime, and is 
proposing this limit in agriculture. The 
Agency preliminarily concludes, based 
on the evidence currently available, that 
this limit will protect workers in these 
sectors from developing siderosis, a 
benign pneumoconiosis that occurs after 
many years of exposure to iron oxide 
dust or fume. OSHA considers this 
condition a material health impairment 
and believes that this PEL is necessary 
to reduce the risk of this effect In 
addition, promulgation of this limit will 
make OSHA’s PEL for iron oxide 
consistent across all regulated sectors. 
METHYLENE BIS-(4- 

CYCLOHEXYUSOCYANATE) 

CAS; 5124-30-1; Chemical Formula: 

C,5HmN,Ox 
H.S. No. 1272 

OSHA has no limit for methylene bis 
(4-cyclohexylisocyanate) in the 
construction, maritime, or agriculture 
industries. The ACGIH has a TLV® 
ceiling limit of 0.01 ppm for this alicyclic 
diisocyanate compound. NIOSH has no 
REL for this substance. OSHA is 
proposing a ceiling limit of 0.01 ppm for 
this substance in construction, maritime, 
and agricultural operations. NIOSH (Ex. 
&-47, Table Nl) concurred with this limit 
when the Agency recently established it 
in general industry. 

Methylene bis (4- 
cyclohexylisocyanate] is a liquid 
belonging to the family of alicyclic 
diisocyanates. It is used primarily to 
produce urethane products (ACGIH 
1986. p. 392.5(86]]. 

Methylene bis (4- 

cyclohexylisocyanate] is a skin. eye. 
and lung irritant. The oral LDso in rats is 
9.9 g/kg (RTECS1990]. By inhalation, 
exposure to a 20 ppm concentration for 5 
hours caused death to 50 percent of 
exposed rats (RTECS 1990]. A 5-percent 
solution applied to the skin of guinea 
pigs produced strong erythema and 
edema, and rabbits treated with 0.1 mg 
showed severe skin reactions (Younger 
Laboratories 1965, as cited in ACGIH 
1986/Ex. 1-3. p. 392). Rats inhaling a 
lethal concentration of 20 ppm for five 
hours exhibited marked respiratory 
irritation, tremors, and convulsions 
during exposure, and their lungs 
revealed severe congestion and edema 
after death (EJ. du Pont de Nemours and 
Co. Inc. 197^ as cited in ACGIH 1986/ 
Ex. 1-3, p. 392]. Repeated inhalation 
exposure to 0.4 ppm produced initial 
weight loss in rats; exposure to 12 ppm 


caused respiratory irritation and 
decreased growth (£.1. du Pont de 
Nemours and Co. Inc. 1078. as cited in 
ACGIH 1986/Ex. 1-3, p. 392}. Guinea 
pigs exposed to 0.12 ppm and mice 
exposed to 0.65 ppm did not exhibit 
dermal sensitivity (Stadler and Karol 
1984/Ex. 1-612]. Unlike toluene 
diisocyanate, which is a sensory irritant, 
methylene bis (4-cyclohexylisocyanate] 
depresses respiration by producing 
pulmonary irritation; for example, an 
exposed mouse showed a 50-percent 
decrease in respiration rate, ^ong with 
lung irritation, when exposed to 3.7 ppm 
of this substance (Weyel and Schaffer 
1985/Ex. 1-581). 

Methylene bis (4- 

cyclobexylisocyanate] causes sensory 
irritation of the eyes, nose, and throat, 
and contact with the eyes can lead to 
permanent damage (Hazardous 
Substance Fact Sheet 1986). Workers 
exposed to this compound have 
developed skin sensitization, but 
pulmonary sensitization is less common 
(Emmett 1976/Ex. 1-552; Israeli. 

Smirnov, and Sculsky et al. 1981/Ex. 1- 
701). 

OSHA is proposing a ceiling limit of 
0.01 ppm for methylene bis (4- 
cyclohexylisocyanate] in the 
construction, maritime, and agriculture 
industries. The Agency believes that this 
limit will protect workers in these 
sectors against the significant risk of 
eye, skin, and pulmonary irritation 
potentially associated with occupational 
exposures to this substance at the levels 
permitted by the absence of an OSHA 
limit. The Agency considers these 
irritant effects caused by exposure to 
methylene bis (4-cyclohexyli80cyanate) 
to be material impairments of health and 
believes that the proposed limit will 
substantially reduce the risk of these 
impairments. In addition, promulgation 
of this limit will make OSHA’s PEL for 
this substance consistent across all 
regulated sectors. 

MICA 

CAS: 12001-26-2; Chemical Formula: 

K2AL(Al,Si602o)(OH]4 
H.S. No. 1276 

In the construction and maritime 
industries. OSHA has an 8-hour TWA 
PEL of 20 mppcf for mica containing leas 
tlian 1 percent crystalline silica; this 
limit is equivalent to a PEL of 3 mg/m® 
when expressed in mg/ra®. There is no 
PEL in agriculture. The ACGIH has a 
TLV*-TWA of 3 mg/m® for the 
respirable dust of mica containing less 
than 1 percent quartz. NIOSH has no 
REL for this substance. In construction, 
maritime, and agriculture, OSHA is 
proposing an 8-hour TWA limit of 3 mg/ 
m® for the respirable dust of mica 


containing less than 1 percent quartz. 
NIOSH concurred (Ex. 8-47. Table Nl) 
with this limit when the Agency recently 
established it in general industry. 

Mica is a colorless, odorless, 
nonflammable, nonfibrous, water- 
insoluble silicate occurring in plate form 
and containing less than 1 percent 
quartz; it includes nine different species. 
!^ca is used in electrical equipment, 
vacuum tubes, incandescent lamps, 
dusting agents, lubricants, in windows 
of high-temperature equipment, exterior 
paints, cosmetics, roofing, rubber, 
wallpaper and wall board joint cement, 
and in oil-well drilling muds (Hawley's 
1987, p. 785). 

Early animal experiments in guinea 
pigs involving the in tra peritonea I 
injection of mica showed that this 
substance was inert by this route of 
administration (Miller and Sayres 1941). 
Two workers exposed to muscovite 
(mica) dust at unspeciHed 
concentrations developed hepatic and 
pulmonary granulomas (Pimenthel and 
Menezes 1978). Five of six workers 
exposed to mica dost at concentrations 
greater than 25 mppcf (about 4 mg/m®] 
for more than 10 years developed 
pneumoconiosis (Ureessen et al. 1940). 
The symptoms most frequently reported 
by these workers were chronic cough, 
dyspnea, weakness, and weight loss 
(Dreessen et al. 1940). Some authors 
(Parkes 1974] question whether mica 
alone (without silica] can cause 
pneumoconiosis. However. Vestal et al. 
(1943) determined that more than 10 
percent of workers exposed to pure mica 
had developed this condition. 

OSHA believes that the evidence 
strongly suggests that mica is a 
pneumoconiotic agent and therefore that 
workers exposed to this substance in 
their work are at significant risk of 
experiencing this material health 
impairment. Accordingly, OSHA is 
proposing an 8-hour TWA limit of 3 mg/ 
m® for respirable mica dust containing 
less than 1 percent quartz in the 
agriculture industry and is retaining this 
limit in construction and maritime. This 
limit corresponds to the existing 20- 
mppcf PEL and is in keeping with the 
Agency’s decision to delete mppcf 
values in favor of respirable dust values 
expressed in mg/ra®. -The Agency has 
decided to express this and other similar 
limits as mg/m® to facilitate employee 
exposure monitoring. Promulgation of 
this limit also will make OSHA’s PEL for 
this substance consistent across all 
regulated sectors. 

MINERAL WCXDL HBER 

CAS: None. Chemical Formula: None 

H.S. No. 1277 
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OSHA currently has no limit in any 
industry sector specifically for mineral 
wool fiber, but this substance is covered 
by the Agency’s 15-mg/m» 8-hour TWA ^ 
limit for all inert dusts and particulates. * 
The ACGIH (1986/Doc. H-020. Ex. 1-3. 
p. 414) recommends an 8-hour TWA 
limit of 10 mg/m* for mineral wool fiber 
as total dust containing less than 1 
percent quartz. OSHA is proposing an 8- 
hour TWA PEL of 1 fiber per cubic 
centimeter (f/cc) of air for the respirable 
fibera of mineral wool in general 
industry, construction, maritime, and 
agriculture. 

There are two types of mineral wool, 
known as rockwool and sla^ool. These 
fibers are produced by blowing, 
centrifuging, or drawing molten rock or 
slag. Rockwool is t 3 rpically made from 
igneous rocks such as diabase, basalt, 
and olivine, and carbonate rocks 
containing 40-W% calcium and 
magnesium carbonates. Slagwool is 
made from the fused agglomerate by¬ 
products of certain metal smelting 
processes. 

In animal studies, exposure to mineral 
wool fibers by the inhalation route has 
been shown to cause respiratory effects. 
Focal fibrosis was observed at 4 months 
post-exposure in rats exposed to 10 mg/ 
m* of rockwool or chrysotile asbestos 
for 50 weeks (Johnson and Wagner 1980, 
as cited in Vu 19d8/Doc. H-043, p. 86). 
The asbestos-exposed rats were 
affected to a greater degree. Unexposed 
rats did not develop fibrosis. Rats and 
hamsters exposed by inhalation to 
rockwool (Wagner et al. 1984, as cited in 
Vu 1988/Doc. H-043, p.86; Le Bouffant et 
al. 1987, as cited in lARC 1988/Doc. H- 
043, p. 131) or slagwool (Smith et al. 

1987, as cited in lARC 1988/Doc. H-043. 
p. 131) at concentrations of 0.5-10 mg/ 
m* developed low levels of pulmonary 
fibrosis. 

Several epidemiological studies of 
workers exposed to mineral wool have 
shown that these workers have an 
excess risk of nonmalignant respiratory 
disease (NMRD). Weill et al. (1983, as 
cited in lARC 1988/Doc. H-043, p. 135; 
1984, as cited in lARC 1988/Doc. H-043. 
p. 135) and Hill et al. (1984, as cited in 
lARC 1988/Doc. H-043. p. 135) have 
reported the occurrence of lung opacities 
in a limited number of workers in the 
mineral wool or synthetic mineral fibers 
(SMF) manufacturing industry. An 
increased frequency of bronchitis that 
was directly related to duration of 
exposure to SMF has been observed in a 
group of 135,000 construction workers 
(Engholm and von Schmalensee 1982/ 
Doc. H-043). The calculated standard 
rate ratios in each smoking category 
indicated a positive association between 


bronchitis and exposure to SMF. Among 
nonsmokers. 77 percent of cases of 
bronchitis in workers with long 
exposure were attributable to the 
exposure. The corresponding fi'action in 
present smokers was 28 percent. The 
authors concluded that there is a clear 
association between bronchitis and 
handling of SMF in the construction 
industry. Enterline and co-workers 
(Enterline et al. 1983/Doc. H-043. Ex.l- 
17; 1986/Doc. H-043, Ex. 1-1; 1987. Doa 
H-043; Enterline 1987, as cited in Vu 
1988/Doc. H-043, p. 93) studied 16,661 
white male workers in 17 synthetic 
mineral fibers plants, with 1 or more 
years of experience in production or 
maintenance during the period 1945- 
1963. This cohort consisted of 14,815 
workers in 11 fibrous glass plants and 
1846 workers in 6 mineral wool plants. 
The SMR for all synthetic mineral fiber 
workers for NMRD (excluding influenza 
and pneumonia) was statistically 
significantly increased. The SMR was 
132.3 (p <0.01) when U.S. rates were 
used for comparison and 134.1 (p <0.01) 
when local rates were used. The authors 
found a nonstatistically significant 
excess mortality from NMRD among 
mineral wool workers in the 6 plants 
studied when their rates were compared 
with local or national rates. In one plant, 
however, there was a statistically 
signific€int excess risk of NMRD for 
those workers who had first been 
exposed 20 or more years ago (SMR 
219.9, p <0.05) and for plant workers 
overall (SMR 221.0, p <0.05) but not for 
those who had first been exposed less 
than 20 years ago. The average exposure 
concentration was 0.353 f/cc for all 
plants and 0.427 f/cc for the plant with 
the significant excess risk. Marsh et al. 
(1990/Doc. H-043) completed a follow¬ 
up to 1985 of the Enterline et al. cohort. 
Tlie SMR for NMRD (excluding 
influenza and pneumonia) for all SMF 
workers was 129.4 (p <0.01) when local 
rates were used for comparison; U.S. 
rates were not used for comparison. In 
one mineral wool plant (a different plant 
than that observed to have increased 
risk in the earlier study), there was a 
significantly increased risk of NMRD for 
those workers who had been exposed 20 
or more years ago (SMR 189.0, p <0.05). 

Two major epidemiological studies 
conducted in workers exposed to 
mineral wool have shown that these 
workers have an excess risk of lung and 
other respiratory tract cancers. Enterline 
et al. (1987/Doc. H-043) examined the 
1946-1982 mortality experience of 16,661 
SMF workers employed one year or 
more during 1945-1963 at one or more of 
17 U.S. manufacturing plants. Compared 
with local death rates, there was a 


statistically significant excess in all 
malignant neoplasms and in the 
incidence of lung cancer 20 years or 
more after first employment. For 
respiratory cancer, this excess was 
greatest for mineral wool workers and 
small-diameter-fiber workers. In the 
subcohort of 1846 white male workers 
from six U.S. slagwool or rock-/ 
slagwool plants, the SMRs for 
respiratory cancer were 148 (based on 
national comparison) and 134 (local) (p 
<0.01 and p <0.05). The SMRs for 
workers with fewer than 20 years since 
first exposure were 156 (national) and 
143 (local) and 146 (national) (p <0.05) 
and 131 (local) for those with 20 years or 
more since first exposure. Workers 
employed most recently had the highest 
SMRs. For example, in workers who 
started work during 1950-1959, the 
SMRs were 216 (national) and 198 
(local) (both p <0.01). A smoking survey 
showed that SMF workers have 
cigarette-smoking habits similar to those 
of all U.S. white males. When the effects 
of smoking were controlled for. the 
relationship between fiber exposure and 
respiratory cancer continued to be 
statistically significant for mineral wool 
workers. Mean fiber exposure levels in 
the mineral wool plants were estimated 
to range from 0.195 to 0.427 f/cc. The 
highest individual average fiber 
exposure level was estimated to be 1.4 
f/cc. When the study was updated to 
include a follow-up to 1985, a 
statistically significant increase in 
mortality for respiratory cancer was still 
evident (Marsh et al. 1990/Doc. H-043). 
Simonato et al. (1987/Doc. H-043) 
studied 24,609 workers producing rock/ 
slagwool, glasswool, or glass filament in 
13 European factories in seven 
countries. Mineral wool workers 
numbered 10,115 and worked in seven 
factories in four countries. The study 
had an observation period of 30 years 
from first employment. A slight excess 
of mortality was seen in these workers 
overall, and this increase was primarily 
due to an overall excess rate of cancer. 
The excess mortality due to lung cancer 
was significant, particularly in rock/slag 
wool workers employed during the early 
production years. The highest SMRs (250 
national; 303 local) were seen in the 
group that had been followed for more 
than 20 years. For all seven of the 
mineral wool workers, lung cancer risk 
increased with time since first exposure. 
In addition, there was a statistically 
significant excess in the incidence of 
cancers of the buccal cavity and 
pharynx (SIR, 181) (Simonato et al. 1986/ 
Doc. H-043, Ex. 1-4) and a statistically 
significant increasing trend in bladder 
cancer mortality with time since first 
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exposure (Simonalo et al. 1987/Doc. H- 
043). The combined occupational group 
mean fiber concentrations in these 
plants, on the basis of measurements 
taken in 1977-1980, ranged from 0.01 to 
0.67 f/cc. The highest concentrations 
were observ'ed in certain specialist 
secondary production groups. The mean 
fiber concentrations in the main 
production and secondary production 
groups ranged from 0.05 to 0.12. The 
average plant median for fiber length 
ranged from 10-20 ^m. The median 
diameters ranged from 1.2 to 2 pm 
(Cherrie et al. 1986/Doc- H-043, Ex. 1-4). 
Robinson and co-workers (1982. as cited 
in lARC 1988/Doc, H-043. p. 145) 
reported an increase in mortality from 
cancer of the digestive tract in a U.S. 
mineral wool plant. SMRs increased 
with time since first exposure and with 
duration of exposure. An increase in 
stomach cancer mortality with time 
since first exposure to mineral wool in a 
plant in Germany was reported by 
Claude and Frentzel-Beyme (1986. as 
cited in lARC 1988/Doc. H-043. p. 145). 

Mineral wool has also been shown to 
cause cancer in rats treated by several 
routes. In a group of 48 rats exposed by 
inhalation to 10 mg/m* rockwool (71 
percent of fibers between >5 pm and 
<20 pm in length. 56 percent < 1 pm in 
diameter) for 7 hours per day for 5 days/ 
week for 12 months, two developed lung 
adenomas (one tending toward 
malignant) in the 500-1000 days after the 
start of exposure, in a group of 48 
positive control rats treated with 
chrysotile (16 percent > 20 pm in length. 
29 percent > 0.5 pm in diameter), 11 
developed adenocarcinomas and 1 an 
adenoma (also tending toward 
malignant). There were no tumors in 
untreated controls (Wagner et al. 1984, 
as cited in lARC 1988/Doc. H-043. p. 99). 
Three of 48 rats treated by intrapleural 
injection with rockwool coated with 
resin (70 percent < 5 pm in length, 52 
percent < 0.6 pm in diameter) 
developed mesotheliomas. Two of 48 
rats treated with rockwool from which 
the resin had been removed (70 percent 
< 5 pm in length. 58 percent < 0.6 pm 
in diameter) developed mesotheliomas, 
and 6 of 48 animals treated with 
chrysotile developed mesotheliomas. 
There were no tumors in siagwool- or 
saline-treated rats (Wagner et al. 1984, 
as cited in lARC 1988/Doc. H-043, p. 
100). Pott et al. (1987, as cited in lARC 
1988/Doc. H-043. p. 100) treated rats 
with either fine (median length 14 pm. 
median diameter 1.5 pm) or coarse 
(median length 26 pm, median diameter 
2 6 pm) slagwool by intraperitoneal (i.p.) 
ejection. With the finer fibers. 2/99 rats 
developed sarcomas, mesotheliomas, or 


carcinomas. Six of 99 animals treated 
with the coarser fibers developed 
tumors. There were no tumors in 
controls. 

In rats treated by the 
(intraperitoneal) route with rockwool 
(median length 20 pm, median diameter 
1.8 pm), tumors of the abdominal cavity 
developed in 32/53 animals. Saline- 
treated controls developed tumors in 2/ 
102 rats. Injection of actinolite or 
chrysotile induced tumors in 20/38 and 
31/36 animals, respectively (Pott et al. 
1987, as cited in lARC 1988/Doc. H-043. 
p. 100). Rats injected three times with 75 
mg of rockwool (median length 23 pm. 
median diameter 1.9 pm) or once with 10 
mg of a fine fraction (median length 4.1 
pm, median diameter 0.64 pm) rockwool 
developed tumors of the abdominal 
cavity in 45/63 and 6/45 cases, 
respectively. The incidence in the 
saline-treated control group was 3/54 
(Pott el al. 1987, as cited in lARC 1988/ 
Doc. H-043, p; 100). 

Based on the lack of reported adverse 
health effects in epidemiologic studies, 
the ACGIH (1986/Doc. H-^0, Ex. 1-3, p. 
414) considered mineral wool to be 
essentially a nuisance dust and applied 
a 10 mg/m* TLV»-TWA. NiOSH does 
not have a REL for mineral wool: 
however. NIOSH (Doc. H-020, Ex. 8-47) 
cited recent animal and epidemiological 
studies indicating the possible 
carcinogenicity of mineral wool and 
pointed to statements by Doll (1987/Doc. 
H-043. Ex. 1-11) that *** * * it is likely 
that man-made mineral fiber may have 
about the same carcinogenic potential 
as asbestos fibers of the same 
dimension, and that levels of 0.2 f/cc or 
less in industry are unlikely to produce a 
measurable risk after 20 years of 
exposure.’* NIOSH (Doc. H-020. Ex. 8- 
47) concluded (citing Doll) that to 
provide the degree of protection that 
OSHA believes is necessary for worker 
health, the PEL should be 0.2 f/cc. 
NIOSH (Doc. H-020. Ex. 8-47. Table 
NOB) also believes that a full 6(b) 
rulemaking is needed for mineral wool. 
The Thermal insulation Manufacturers 
Association (Doc. H-020. Ex. 3-743, p. 9) 
commented in the earlier rulemaking 
that OSHA should adopt NIOSH’s 
fibrous glass REL of 3 f/cc for mineral 
wool. Manville (Doc. H-020, Ex. 8-56) 
stated that “in March. 1988, Manville 
recommended to its customers a 
Workplace Exposure Guideline of 1.0 f/ 
cc for mineral wool” as part of its 
'’commitment to strive for. and realize 
the lowest achievable exposure to any 
given substance * * E.I. du Pont de 
Nemours & Company has an Acceptable 
Exposure Level of 1.0 f/cc for mineral 


wool fibers (personal communication 
from Freida Fisher-Tyler, 1991). 

The International Agency for 
Research on Cancer (lARC 1988/Doc. 
H-043), in evaluating the carcinogenicity 
of mineral wool has concluded that 
mineral wool is “possibly carcinogenic 
to humans (Group 2B).“ 

OSHA believes, on the basis both of 
animal and human evidence, that a link 
between respiratory disease and 
exposure to mineral wool exists. 
Therefore, OSHA is proposing that a 1 
f/cc 8-hour TWA for the respirable 
fibers of mineral wool (fibers less than 
3.5 micrometers in diameter and greater 
than 10 micrometers in length) be 
established as the PEL for mineral wool 
to protect workers in general industry, 
construction, maritime, and agriculture 
from the significant risk of nonmalignanl 
(and possibly malignant) respiratory 
disease. Since NIOSH has no counting 
method for mineral wool. OSHA is 
soliciting comments on potential 
counting methods, OSHA will continue 
to evaluate the scientific evidence 
regarding the risk of mineral wool- 
induced nonnialignant and malignant 
respiratory disease and will, at the time 
of the final rule, establish a new limit for 
this substance if the Agency determines 
that this limit will substantially reduce 
significant risk. If future information and 
priorities indicate the need for a more 
restrictive standard for mineral wool. 
OSHA will initiate individual-substance 
rulemaking for this substance. 

NICKEL (SOLUBLE COMPOUNDS) 

CAS: 7440-02-0; Chemical Formula: 

Varies 
H.S. No. 1283 

OSHA's PEL in the construction and 
maritime industries for soluble nickel 
compounds (measured as Ni) is 1 mg/m® 
as an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.1 mg/m* for these substances. 
NIOSH recommends that exposure to 
any form of inorganic nickel be 
maintained at or below 0.015 mg/m*. 
OSHA is proposing to revise its PEL in 
construction and maritime to 0.1 mg/m* 
as an 8-hour TWA and to extend this 
limit to agriculture. This is the limit 
recently established for the soluble 
nickel compounds in general industry. 

A variety of toxic effects results from 
exposure to soluble nickel compounds. 
Soluble nickel salts cause contact 
dermatitis in sensitized individuals and 
eye irritation (ACGIH 1986/Ex. 1-3, p. 
422). Cases of asthmatic lung disease 
have been reported among nickel- 
plating workers (EPA 1986a/Ex. 1-1132). 
OSHA’s proposal to lower the PEL for 
soluble nickel compounds to 0.1 mg/m* 
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is based primarily on evidence that 
exposure to soluble nickel at low levels 
and for relatively short durations causes 
pathological changes in the lungs of 
experimental animals. In addition, 

OSHA has reviewed several animal and 
human studies designed to investigate 
the carcinogenic potential of soluble 
nickel compounds. Three soluble nickel 
compounds have been tested for their 
carcinogenic potential: nickel chloride, 
nickel sulfate, and nickel acetate. Some 
sparingly soluble compounds, nickel 
carbonate and nickel hydroxide, have 
also been studied. The results of these 
animal studies suggest that some soluble 
nickel compounds are potentially 
carcinogenic: however, the data are 
derived predominantly from injection 
Studies, and the results are often 
conflicting. Results from occupational 
studies on soluble nickel compounds are 
also conflicting and are confounded by 
the presence of several types of nickel 
compounds in the facilities studied. 
OSHA’s preliminary findings on the 
toxicological evidence for the soluble 
nickel compounds are presented below. 

Bingham and Zerwas et al. (1972/Ex. 
1-204) exposed rats by inhalation to 0.1 
mg/m* nickel chloride for 12 hours per 
day for two weeks. Animals showed 
evidence of pulmonary irritation and 
damage in the form of marked mucus 
secaetion. hyperplasia, and 
accumulations of alveolar macrophages. 
Fluid obtained by lung lavage appeared 
very cloudy and viscous due to the 
presence of free alveolar cells. Rats and 
guinea pigs exposed daily to 1.0 mg/m* 
nickel chloride (measured as Ni) for six 
months showed increased lung weight, 
which is an indication of pulmonary 
damage and hyperplasia (Clary 1977, as 
cited in ACGIH 1986/Ex. 1-3. p. 422); 
exposed rats also developed signs of 
interstitial fibrotic lesions. Rabbits 
inhaling 0.3 mg/m* nickel chloride 
(measured as Ni) aerosol for 30 days 
showed a doubling in alveolar cell 
number and in the volume of alveolar 
epithelial cells, as well as nodular 
accumulation of macrophages ahd 
laminated structures (Johansson, 

Curstedt. Robertson, and Camner 1983/ 
Ex. 1-273). These studies clearly show 
that exposure at or below 1.0 mg/m* 
even for durations considerably less 
than a working lifetime, is associated 
with increased cell turnover and 
pathological changes in the lung. These 
pathological changes, in particular the 
appearance of the fibrotic lesions 
observed in animals exposed to low 
levels of soluble nickel salts, indicate 
that lung damage has occurred and 
suggest that significant decrements in 
lung function may result from prolonged 


exposure to these low levels. 
Furthermore, the appearance of 
hyperplasia is indicative of abnormal 
cell growth and suggests the presence of 
pre>cancerous lesions. 

Nickel chloride has been reported to 
be mutagenic in Salmonella 
typhimurium and Comebacterium but 
negative in E. coll (EPA 1986a/Ex. 1- 
1132). The positive studies are not 
considered conclusive, however, 
because the S. typhimurium report is an 
abstract lacking detailed data and 
Comebacterium is not the usual species 
used in these tests. Amacher and Paillet 
(1980/Ex. 1-288) reported that nickel 
chloride was mutagenic in mouse 
lymphoma cells and demonstrated a 
dose-response relationship for this 
endpoint. 

Some in vitro studies using soluble 
nickel compounds report finding 
chromosomal aberrations (EPA 1986a/ 
Ex. 1-1132). These studies do not. 
however, demonstrate a dose-response 
relationship or statistical significance, 
which weakens their findings. Several in 
vivo studies have failed to detect 
chromosomal aberrations (EPA 1986a/ 
Ex. 1-1132). However, several in vitro 
studies on nickel sulfate and nickel 
chloride have reported findings of sister 
chromatid exchanges (EPAl986a/Ex. 1- 
1132). 

Some animal studies involving soluble 
nickel compounds suggest that these 
compounds are carcinogenic in animals. 
Strain A mice receiving intraperitoneal 
injections of nickel acetate had an 
increased rate of lung adenomas and 
adenocarcinomas that was statistically 
significant in the high-dose group 
(Stoner, Shimkin, Troxell et al. 1976/Ex. 
1-203). The animals were injected three 
times per week for eight weeks at doses 
of 72.180, or 360 mg/kg. 

EPA (1986a/Ex. 1-1132) reported a 
study in which rats were given monthly 
intramuscular injections of 35 mg/kg 
nickel acetate for four to six months 
(Haro. Furst and Falk 1968/Ex. 1-1022). 
Twenty-two percent of the treated rats 
developed sarcomas. Payne (1964/Ex. 1- 
200) observed tumor responses in rats 
after intramuscular implantation of 7 mg 
nickel acetate, nickel sulfate, nickel 
chloride, or nickel carbonate. Implant- 
site sarcomas developed in one of 35 
rats exposed to nickel acetate, one of 35 
rats exposed to nickel sulfate, none of 35 
rats exposed to nickel chloride, and four 
of 35 rats exposed to nickel carbonate. 

Results of other studies on nickel 
sulfate have been negative. Three 
studies used intramuscular injection in 
rats and reported that no tumors 
developed in the treated group (Gilman 
1962/Ex. 1-205; Gilman 1966. as cited in 


EPA 1986/Ex. 1-1132; Kasprzak, 
Gabryel, and Jaraczewska 1983/Ex. 1- 
201). An ingestion study also reported 
no tumors among treated rats or dogs 
(Ambrose, Larson. Borzelleca et al. 
1976/Ex. 1-211). 

Gilman (1966, as cited in EPA 1986a/ 
Ex. 1-1132) administered 5 mg nickel 
hydroxide to rats by intramuscular 
injection in each thigh. Sarcomas 
developed at 19 out of 40 injection sites. 
Kasprzak. Gabryel, and Jaraczewska 
(1983/Ex. 1-201) gave rats intramuscular 
injections of nickel hydroxide in gel, 
crystalline, or colloidal form. Five out of 
19 animals receiving the gel developed 
sarcomas (two with metastasis to the 
lung), three out of 20 receiving the 
crystalline form developed sarcomas 
(one with metastasis to the lung), and 
none of 13 rats receiving the colloid 
developed tumors. 

In the prior rulemaking, some 
commenters (Exs. 3-915,167, 3-668) 
discussed the limitations of the animal 
data. These commenters noted that 
soluble nickel compounds have 
produced tumors in animals only by 
injection and that the results among 
studies are conflicting. OSHA 
recognizes many of these limitations of 
the data. Although the animal data are 
"too limited to support any definitive 
judgment regarding * * * (the) 
carcinogenic potential [of soluble nickel 
compounds]." EPA noted: 

the observation of pulmonary tumors in 
strain A mice from the administration of 
nickel acetate by intra-peritoneaI injections 
and the ability of nickel acetate to transform 
mammalian cells in culture and to inhibit 
RNA and DNA synthesis prorides limited 
evidence for the carcinogenicity of nickel 
acetate and supports a concern for the 
carcinogenic potential of other soluble nickel 
compounds (EPA 1986a/Ex. 1-1132, p. 8-229). 

OSHA agrees with EPA's assessment 
that, although some studies are 
suggestive of a carcinogenic effect and 
an ability of soluble ni^el to transform 
cells, overall the animal data are too 
equivocal at this time to support any 
firm conclusions that soluble nickel 
compounds do or do not cause cancer in 
experimental animals. 

In addition to the animal evidence 
described above, OSHA reviewed 
studies conducted on workers exposed 
to soluble nickel compounds. 

Electrolysis workers at a refinery in 
Kristiansand. Norway, experienced a 
higher lung cancer risk than employees 
from the same facility who worked in 
three other job categories, including 
roasting and smelting workers (Magnus. 
Andersen, and Hogetveit 1982/Ex. 1- 
241). Electrolysis workers were exposed 
to an aerosol composed predominantly 
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of nickel sulfate, which was estimated 
to contain soluble nickel at a 
concentration of 0.2 mg/m^ (EPA 1986a/ 
Ex. 1-1132); these workers also had 
higher plasma and urine levels of nickel 
than did roasting and smelting workers, 
who were predominantly exposed to 
insoluble nickel subsulfides and oxides. 
However, exposure to nickel subsulfide 
and oxides may have occurred in the 
electrolysis building, and the 
electrolysis workers may also have 
worked in other process departments 
(Grandjean, Andersen, and Nielsen 
1988/Ex. 1-207). Roasting and smelting 
workers were exposed to an estimated 
average of 0.5 mg/m’ (as Ni) of roasting 
dust. 

The standardized mortality ratios 
(SMRs) for lung cancer were 550 for 
electrolysis workers, 390 for other 
process workers, and 360 for roasting 
and smelting workers. The pattern of 
SMRs for nasal cancer, which is a rare 
form of cancer in humans, was different 
among these groups: 2600 for electrolysis 
workers, 2000 for other process workers, 
and 4000 for roasting and smelting 
workers. The results seem consistent 
with studies that show that roasting and 
smelting workers have the highest 
concentrations of nickel in the nasal 
mucosa, presumably because of the 
relatively larger particles resulting from 
roasting. Conversely, electrolysis 
workers, who showed a larger lung 
cancer risk than roasting and smelting 
workers, have higher plasma and urine 
levels of nickel, suggesting that nickel 
aerosolized by this process penetrates to 
the deep lung (EPA 1986a/Ex. 1-1132). 

The primary impetus to revise the PEL 
for soluble nickel is to protect workers 
in construction and maritime, and in 
agriculture, from soluble nickel’s 
respiratory effects; the other objective is 
to make the limit for these compounds 
consistent across all sectors. OSHA 
preliminarily concludes that the 
available studies clearly demonstrate 
that exposure to soluble nickel 
compounds at the current construction 
and maritime PEL of 1 mg/m’presents a 
significant risk of lung irritation 
accompanied by pathological changes 
that may presage cancer. OSHA has 
preliminarily determined that these 
effects constitute material impairments 
of health and functional capacity. OSHA 
also preliminarily concludes that the 
proposed rule’s reduction in the PEL will 
substantially reduce these significant 
risks. Accordingly. OSHA is proposing 
an 8-hour TWA PEL of 0.1 mg/m’ 
(measured as Ni) for soluble nickel 
compounds in the construction, 
maritime, and agriculture industries. 
Promulgation of this limit will make the 


PEL for these substances consistent 
across all OSHA-regulated sectors. 
NITROGEN DIOXIDE 
CAS: 10102-44-0; Chemical Formula: 

NO2 

H.S. No. 1289 

The limit for nitrogen dioxide in the 
construction and maritime industries is 
a 5 ppm ceiling. There is no limit in 
agriculture. The ACGIH has a 3 ppm 8- 
hour TLV«-TWA and a 5 ppm TLV*- 
STEL for this substance. NIOSH has a 
REL of 1 ppm as a 15-minute ceiling. The 
Agency is proposing a 1 ppm STEL for 
nitrogen dioxide in the construction, 
maritime, and agriculture industries. 
NIOSH (Ex. 8-^7. Table Nl) agreed with 
the selection of this PEL when the 
Agency recently established it for 
general industry. 

Nitrogen dioxide is a reddish-brown 
gas at room temperature that condenses 
to a brown liquid and freezes to a 
colorless solid. Nitrogen dioxide has 
found use as a catalyst in oxidation 
reactions, an inhibitor to prevent 
polymerization of acrylates during 
distillation, a nitrating agent, an 
oxidizing agent, a rocket fuel and a flour 
bleaching agent and in the manufacture 
of liquid explosives (Braker and 
Mossman 1980, p. 531). Nitrogen dioxide 
also occurs as a component of diesel 
exhaust. 

OSHA’s current 5-ppm ceiling limit in 
construction and maritime is based 
primarily on the animal studies of Gray. 
MacNamee, and Goldberg (1952/Ex. 1- 
154). Gray. Goldberg, and Patton (1954/ 
Ex. 1-165), and Wagner. Duncan, 

Wright, and Stokinger (1965/Ex. 1-102). 
Gray. MacNamee. and Goldberg (1952/ 
Ex. 1-154), and Gray. Goldberg and 
Patton (1954/Ex. 1-165) demonstrated 
lung injury among rats exposed for 8 or 
more weeks to an 8-ppm concentration 
of a mixture of NO 2 and nitric acid, but 
these authors did not see such lesions in 
rats exposed for six months to 4-ppm 
concentrations of this mixture. Wagner, 
Duncan. Wright, and Stokinger (1965/Ex. 
1-102) reported transient and mild acute 
effects but no adverse chronic effects in 
rats exposed to 1 ppm. 5 ppm. or 25 ppm 
pure NOi for 18 months. The ACGlH’s 
recommendation (from which OSHA’s 
limit in construction and maritime 
derives) that the 5-ppm TLV* be defined 
as a ceiling rather than as an 8-hour 
TWA was based on reports that NO 2 
accelerated lung tumor development 
among lung-tumor-susceptibl'e mice; in 
the late 1960s. the ACGIH believed that 
a TLV*-ceiling value would minimize 
the risk of accelerating lung tumor 
development. 

The current ACGIH TLV»s for NO 2 
are a 3-ppm 8-hour TWA and a 5-ppm 


15-minute STEL. and these limits are 
based on human studies that indicate 
that normal respiratory function may be 
compromised at exposures below the 
current OSHA limit of 5 ppm NO*. In 
particular, Kosmider, Ludyga, Misiewicz 
et al. (1972/Ex. 1-224) reported a slight 
reduction in vital capacity and 
maximum respiratory volume in 70 men 
exposed to 0.4- to 2.7-ppm 
concentrations of the oxides of nitrogen 
6 to 8 hours daily for 4 to 6 years. These 
authors also reported an unspecified 
number of cases of chronic bronchitis 
among men in this group. Another study 
by Vigdortschik, Ancheeva. 
Matussevistch et al. (1937/Ex. 1-49) 
reported possible cases of chronic 
bronchitis and emphysema among 127 
workers generally exposed below 2.8 
ppm NO 2 ; these workers were also 
believed to be exposed to sulfuric acid 
mist at levels sufficient to cause dental 
erosion. 

The NIOSH REL for NO 2 of 1 ppm as a 
15-minute STEL is based on the two 
human studies discussed above, as well 
as some human studies Involving short¬ 
term exposure. Abe (1967/Ex. 1-98) 
found a 40-percent decrease in effective 
lung capacity among healthy adult 
males 30 minutes after a 10-minute 
exposure to 4- to 5-ppm NOi. Expiratory 
and inspiratory maximum viscous 
resistance also increased by 92 percent 
after exposure. NIOSH (1976j/Ex. 1-265) 
concluded that Abe’s results “document 
a definite and undesirable effect” at 
exposures approaching or below the 
current OSHA limit. 

A series of major studies by von 
Nieding also indicates the need for a 1 
ppm STEL A significant decrease in 
carbon monoxide diffusing capacity was 
observed by von Nieding. Krekeler, 
Fuchs et al. (1973/Ex. 1-770) in healthy 
adults exposed to 5 ppm for 15 minutes. 
Two studies (von Nieding, Wagner, 
Krekeler et al. (1971/Ex. 1-1204) and von 
Nieding and Krekeler (1971/Ex. 1-1175)) 
report significant increases in airway 
resistance among 88 chronic bronchitis 
patients after a 15-minute exposure to a 
concentration of NO 2 as low as 1.5 ppm. 

NIOSH (1976j/Ex. 1-265) concluded 
that the specific concentration of NO 2 
required to produce pulmonary changes 
in normal, healthy adults is unknown, 
but “is likely to be about the same or 
perhaps a slightly higher concentration 
than the one inducing pulmonary 
changes in humans with existing chronic 
bronchitis” (1.5 ppm). Therefore. NIOSH 
recommended a 1-ppm 15-minute short¬ 
term limit for nitrogen dioxide. To 
provide additional support for a short¬ 
term rather than a TWA limit. NIOSH 
cited several animal studies that 
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indicate that the toxic effects associated 
with exposure are^primarily determined 
by peak, and not average. NO 2 
concentrations. NIOSH (Ex. 150) also 
notes that, in 1984. the World Health 
Organization, after an independent 
review of cross-sectional occupational 
health surveys, recommended a short¬ 
term occupational exposure limit of 1.8 
mg/m* (0.9 ppm) for NOi and 8-hour 
TWA limit of 0.9 mg/m’ (0.45 ppm). 

The EPA limit for NOi is 0.053 ppm 
averaged over 1 year. EPA considers 2 
ppm for 1 hour to be a significant harm 
level that requires an emergency 
response. EPA’s 1982 staff paper 
concludes that the 1971 von Nieding et 
al. (Ex. 1-1204) study "provides 
convincing evidence that chronic 
bronchitics exposed to NO 2 
concentrations of 1.6 ppm or greater for 
approximately 3 minutes experience 
increases in airway resistance” (Ex. 3- 
2e. p. 10). A number of other studies 
were also cited by EPA (Ex. 3-2f| in 
which healthy adults were exposed to 
NOs concentrations in the range of 0.5 to 
2.5 ppm. Folinsbee, Horvath. Bedi, and 
Delehunt (1978. as cited in Ex. 3-2e) 
reported no significant physiological 
changes in healthy adults exercising for 
up to one hour during a two-hour 
exposure to 0.6 ppm NOi. Suzuki and 
Ishikawa (1965, as cited in Ex. 3-2e) 
reported a 50-percent increase in 
inspiratory flow resistance in healthy 
adults 10 minutes after a 10-minute 
exposure to an NO* concentration 
between 0.7 and 2 ppm. Small changes 
in pulmonary function and a slight 
increase in the prevalence of respiratory 
symptoms occurred among healthy 
adults exposed to 1 ppm NO 3 for 2 hours 
(Hackney. Thiede, Linn et al. 1978, as 
cited in Ex. 3-2e). Beil and Ulmer (1976, 
as cited in Ex. 3-2e) reported a 
statistically significant increase in 
airway resistance among healthy adults 
following exposure to 2.5 ppm NO 2 for 
two hours, but not following exposure to 
1 ppm. Based on their review of these 
data, EPA concluded: 

[T]he lowest level of NOt exposure that 
credible studies have associated with 
measurable impairment of pulmonary 
function appears to be in the range of 1.0-1.6 
ppm • • • (Ex. 3-2e. p. 16). 

OSHA has also reviewed the most 
recent analysis of NOs toxicity 
conducted by the National Academy of 
Science’s (NAS) Committee on 
Toxicology for the Department of 
Defense (^ergency and Continuous 
Exposure Guidance Levels for Selected 
Airborne Contaminants. Vol. 4, pp. 83- 
96. National Academy Press 1985). In 
this review, the NAS concluded that 
exposures to NOs at levels between 0.5 


and 1.5 ppm have demonstrated ’’little or 
no persistent change in pulmonary 
function” (NAS 1905, p. 89). The NAS 
Committee on Toxicology recommended 
short-term public emergency guidance 
levels (SPEGLs) for NOs of 1 ppm. 
averaged over a 60-minute period, and 
0.12 ppm as an 6-hour average. 

In the prior rulemaking, several 
industry commenters objected to 
OSHA’s proposal to establish a PEL at 
the level of NlOSH’s REL for NOs; these 
commenters believed that the ACGIH 
TLV*8 of 3 ppm TWA and 5 ppm STEL 
are sufficiently protective. These 
commenters pointed to the Linn and 
Hackney (1984,1985) papers 
(subsequently published), which 
indicated that healthy adults and 
asthmatics studied did not have 
pulmonary effects while exercising and 
being exposed to 4 ppm NO 3 . 

The AITr-ClO supported OSHA's 
proposed limits (Ex. 64) in the earlier 
rulemaking. The AFL-CIO believes that 
the same studies demonstrate the need 
for a 1 ppm STEL 

OSHA preliminarily concludes that a 
1 ppm STEL is necessary to prevent 
significant risk of material health 
impairment. Many of the cohort studies 
indicate substantial reductions in lung 
function, a material impairment of 
health, as well as exacerbation of other 
health effects, at levels only slightly 
above 2 ppm. The von Nieding study 
indicates substantial reductions in lung 
function in chronic bronchitics exposed 
for 15 minutes to 1.5 ppm. A substantial 
percentage of the work force suffers 
from chronic bronchitis. Beil and Ulmer 
show reductions In lung function in 
healthy adults at exposures of 2.5 ppm. 
Suzuki and Ishikawa (1965) and Rokaw 
et al. (1968) also show pulmonary 
function declines at concentrations 
below 5 ppm. There are also studies 
showing more minor reductions in lung 
function in healthy adults at lower 
levels. 

The Linn and Hackney studies present 
results that conflict to some extent with 
the findings of the studies described 
above, i.e., Linn and Hackney show no 
decline in pulmonary function on 
exposure to 4 ppm NO 2 . However, 
because so many studies of high quality 
demonstrate substantial lung function 
declines at low NOz exposure levels, 
OSHA preliminarily concludes that the 
weight of the evidence already suggests 
that substantial declines occur on 
exposure to NO 2 levels as low as 1.5 
ppm. In consequence, the Agency 
believes that the 1 ppm STEL is 
necessary to prevent significant risk of 
material health impairment. As 
discussed above, this view is clearly 


supported by NIOSH and the World 
Health Organization. OSHA’s 
preliminary finding is also consistent 
with the conclusions reached by EPA 
and the National Academy of Science. 

Thus, OSHA preliminarily concludes 
that the former 5-ppm ceiling limit for 
NOa in construction and maritime is not 
sufficient to protect employees from 
experiencing increased airway 
resistance. OSHA also preliminarily 
concludes that the risk of increased 
airway resistance in construction, 
maritime, and agriculture will be 
substantially reduced by promulgation 
of the proposed 1-ppm short-term limit 
for NOt: a short-term limit is clearly 
indicated for NO 2 because all of the 
studies cited above demonstrate that 
increased airway resistance is 
associated with exposure to NO 2 for 
durations of between 3 minutes and 2 
hours. OSHA considers the increased 
airway resistance caused by exposure to 
NOz to be a material impairment of 
health. Therefore, to reduce the 
si^flcant risk associated with short¬ 
term exposure to NOz, the Agency is 
proposing a 1-ppm limit, averaged over a 
15-minute period, for nitrogen dioxide in 
the construction, maritime, and 
agricultural industries. Promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectore. 

OXYGEN DIFLUORIDE 

CAS: 7783-41-7; Chemical Formula: OFz 

H.S. No. 1300 

The PEL for oxygen difluoride in the 
construction and maritime industries is 
0.05 ppm as an 8-hour TWA. The 
ACGIH has established a limit of 0.05 
ppm as a ceiling value. OSHA is 
proposing a permissible exposure limit 
of 0.05 ppm as a ceiling for oxygen 
difluoride in the construction, maritime, 
and agricultural industries. NIOSH has 
no REL but concurred (Ex. 8-47. Table 
Nl) with the selection of this limit when 
the Agency recently established it in 
general industry. 

Oxygen difluoride is an unstable, 
colorless gas with a foul odor. Oxygen 
difluoride is used as an oxidizer for 
rocket propellants (Genium MSDS 1988. 
No. 228). 

Oxygen difluoride is a substance 
having extremely high acute toxicity; it 
is an acute irritant and causes fatal 
pulmonary edema and hemorrhage in 
animals exposed to 0.5 ppm for a few 
hours (ACGIH 1986/Ex. 1-3). A single 
exposure to 0.1 ppm also had an effect 
on the lungs; animals acutely exposed to 
oxygen difluoride have also exhibited 
gross changes in the kidneys and 
internal genitalia (LaBelle, Metcalf. 
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Suter. and Smith 1945, as cited in 
ACGIH 1986/Ex. 1-3. p. 452: Lester and 
Adams 1965/Ex. 1-963). 

Because of the extreme acute toxicity 
of this compound and the effects seen at 
0.1 ppm. OSHA believes that the current 
8 -hour TWA PEL of 0.05 ppm in 
construction and maritime is not 
sufficiently protective of workers: this 
limit would permit brief periods of high 
exposure that have been associated 
with severe lung damage in animals. 
Furthermore, workers in agriculture are 
currently unprotected from oxygen 
difluoride’s effects. The Agency has 
preliminarily determined that these 
respiratory effects constitute material 
impairments of health. Therefore, to 
reduce the significant risk of acute lung 
damage associated with brief excursion 
exposures to oxygen difluoride, OSHA 
is proposing a ceiling limit of 0.05 ppm 
for this substance in the construction, 
maritime, and agricultural industries. 
Promulgation of this limit will also make 
OSHA's PEL for this substance 
consistent across all regulated sectors.** 
OZONE 

CAS: 10028-15-6: Chemical Formula: O 3 
H.S. No. 1301 

The current OSHA PEL for ozone in 
construction and maritime operations is 
0.1 ppm as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has an 
8 -hour TLV*-TWA of 0.1 ppm and a 0.3 
ppm TLV*-STEL for ozone. NIOSH has 
no REL. In construction and maritime, 
OSHA is retaining its permissible 
exposure limit of 0.1 ppm TWA and 
proposing to add a 0.3 ppm STEL: the 
Agency is also proposing to extend 
these limits to agriculture. Promulgation 
of these limits will make the PELs for 
ozone consistent across all OSHA- 
regulated sectors. 

Ozone is a liquid or an explosive gas. 
Ozone is used as a disinfectant for air 
and water because of its oxidizing 
power. It is also used for bleaching 
waxes, textiles, oils, and in organic 
syntheses (Merck 1983, p. 6850). 

OSHA is retaining the 8-hour TWA 
limit of 0.1 ppm in construction and 
maritime, proposing a 15-minule STEL of 
0.3 ppm in these two sectors, and is also 
proposing to extend both limits to 
agriculture, based on observations that 
significant declines in pulmonary 
function can result from repeated 
intermittent exposures or even from a 
single short-term exposure (Bils 1970/ 

Ex. 1-58: Jaffe 1967/Ex. 1-101; Griswold, 
Chambers, and Motley 1957/Ex. 1-128). 
OSHA believes that, in the absence of a 
STEL. employees in these sectors will 
continue to be at significant risk of 
material impairment in pulmonary 
functional capacity associated with 


short-term exposures that could occur if 
exposures are controlled only by an 8- 
hour TWA. Thus the Agency believes 
that it is necessary to supplement an 8- 
hour TWA PEL of 0,1 ppm with a 15- 
minute STEL of 0.3 ppm to substantially 
reduce this risk. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 
PARAQUAT 

CAS: 4685-14-7: Chemical Formula: 

H.S. No. 1303 

OSHA’s current limit for paraquat 
(respirable fraction) in the construction 
and maritime industries is 0.5 mg/m’as 
an 8-hour TWA, with a skin notation. 
There is no limit in agriculture. The 
ACGIH has established a TLV* of 0.1 
mg/m’ as an 8-hour TWA. NIOSH has 
no REL for paraquat. In construction, 
maritime, and agriculture, the Agency is 
proposing an 8-hour TWA permissible 
exposure limit of 0.1 mg/m’ for this 
substance, with a skin notation. NIOSH 
concurred (Ex. 8-47, Table Nl) with this 
limit when the Agency recently 
established it in general industry. 

Paraquat refers to a group of 
compounds that are odorless, yellow 
solids. The principal compounds are: 
l.l*-dimethyl-4,4'-bipyridinium; 1.1*- 
dimethyl-4,4'-bipyridinium bis (methyl 
sulfate); and l.l'-dimethy 1-4,4'- 
bipyridinium dichloride. Paraquat is 
used as an insecticide, either alone or in 
combination with long-acting herbicides 
in no-till farming. Paraquat also finds 
use in industrial and noncrop weed 
control; in deciduous orchards: and on 
cotton, soybeans, potatoes, and seed 
crops (ACGIH 1986, p. 456: Clayton and 
Clayton 1981. p. 2751). When used in 
pesticidal applications, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (HFRA). 

The toxicity of paraquat depends on 
the compound’s cationic moiety. Acute 
oral toxicity is reported as 30 mg/kg ion 
(as cation) for guinea pigs and 127 mg/ 
kg ion for female rats, while the dermal 
LDso in rabbits is 240 mg/kg ion (Clark 
1964, as cited in ACGIH 1986/Ex. 1-3, p. 
456: Clark, McElligotL and Hurst 1966/ 
Ex, 1-503; McElligott 1965, as cited in 
ACGIH 1986/Ex. 1-3, p. 456). The oral 
LDjo in monkeys is 50 mg/kg (Clayton 
and Clayton 1981, p. 2754). Paraquat can 
penetrate broken skin after it has 
broken down the skin’s usual barriers 
(Swan 1969/ Ex. 1-576: Clark. 

McElligott, and Hurst 1966/Ex. 1-503). 

By inhalation or intratracheal injection, 
paraquat is very toxic because of its 
irritant properties (Gage 1968/Ex. 1-508). 
Rats exposed once for six hours to a 
concentration of 1 mg/m’died if the 


aerosol contained particles with 
diameters of 3 to 5 microns (Gage 1968/ 
Ex. 1-508). Rats exposed 6 hours/day for 
3 weeks to the same aerosol at 0.4 mg/ 
m’ exhibited signs of pulmonary 
irritation: no effects were observed on 
the same exposure regimen when the 
concentration was reduced to 0.1 mg/m’ 
(Gage 1968/ Ex. 1-508). 

When particles in the aerosol are not 
of respirable size, paraquat’s toxicity is 
greatly reduced. The 4-hour LCw for rats 
is 6400 mg/kg. and dogs, rats, and 
guinea pigs tolerated 3 weeks of daily 
exposures to 100 mg/m’without 
apparent pulmonary effect (although 
nosebleeds were observed) (Palazzolo 
1965, as cited in ACGIH 1988/Ex. 1-3, p. 
456). 

Dietary administration of paraquat 
doses ranging from 300 to 700 ppm for 90 
days caused dose-related effects ranging 
from pulmonary edema to intra-alveolar 
hemorrhage and death in experimental 
animals (Kimbrough and Gaines 1970/ 
Ex. 1-560). Paraquat’s teratogenic 
potency in mice is low (Bus and Gibson 
1975/ Ex. 1-539), although 100 ppm 
administered in the drinking water of 
pregnant rats increased postnatal 
mortality significantly (Bus and Gibson 
1975/Ex. 1-539). 

In humans, 69 accidental deaths and 
81 suicides were attributed to the effects 
of paraquat exposure in the period 
before 1972 (Chipman Chemicals 1972. 
as cited in ACGIH 1986/Ex. 1-3, p. 456). 
Bouletreau, Ducluzeau, Bui-Xuan et al. 
(1977/Ex. 1-538) reported 31 cases of 
renal insufficiency, and a spray 
applicator was killed when he absorbed 
a lethal dose of inadequately diluted 
paraquat through the skin (Jaros 1978/ 
Ex. 1-513). Workers using a 0.05- to 1- 
percent solution of paraquat developed 
skin and mucous membrane irritation 
but experienced no symptoms of 
systemic poisoning (Howard 1978/Ex. 1- 
512). Fugita, Suzuki, and Ochiai (1976. as 
cited in ACGIH 1986/Ex. 1-3, p. 456) 
reported five cases of reversible 
keratoconjunctivitis, with corneal injury, 
after one month of exposure to 
paraquat. 

OSHA is proposing an 8-hour TWA 
limit of 0.1 mg/m’ for paraquat, with a 
skin notation, for the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit will protect workers in these 
sectors from the significant risk of skin, 
eye, and pulmonary irritation observed 
in animals exposed to paraquat aerosols 
of respirable size. The Agency considers 
the irritant effects of paraquat to be 
material impairments of health. The skin 
notation for this substance is necessary 
because of paraquat’s capacity to 
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penetrate the skin. Promulgation of this 
limit will also make the PEL for 
paraquat consistent across all OSHA- 
regulated sectors. 

SIUCA. AMORPHOUS- 

DIATOMACEOUS EARTH 
CAS: 68855-54-9; Chemical Formula: 

SiOj 

H.S. No. 1352 

OSHA’s permissible exposure limit for 
amorphous silica, diatomaceous earth in 
const^ction and maritime is 20 million 
particles per cubic foot (mppcf). There is 
no PEL in agriculture. The ACGIH has a 
TLV*-TWA of 10 mg/m* for this 
substance as an 8>hour limit, measured 
as total dust; NIOSH has no REL OSHA 
is retaining the 8-hour TWA limit of 6 
mg/m* (which is equivalent to 20 mppcf) 
for amorphous silica, diatomaceous 
earth in construction and maritime and 
is proposing this limit in agriculture. 

This is the limit recently established for 
this substance in general industry. 

Amorphous silica is a non-crystalline, 
colorless to gray, odorless powder 
composed of the skeletons of prehistoric 
plants known as diatoms. Amorphous 
silica is used in the manufacture of 
glass, in refractories, abrasives, 
ceramics and enamels, for decolorizing 
and purifying oils, and in scouring and 
grining compounds (Merck 1983, p. 122; 
NIOSH/OSHA Occupational Health 
Guideline 1981, p. 1). 

The amorphous forms of silica are 
believed to be fibrogenic under some 
circumstances but are generally 
considered less fibrogenic than the 
crystalline forms (lARC 1987, Vol. 42. p. 
39). The literature contains some reports 
demonstrating the fibrogenicity of the 
amorphous forms of silica and others 
showing no fibrotic effects. For example, 
the intratracheal instillation of 
diatomaceous earth dust in animals of 
several species has caused fibrosis 
(Gardner 1942, as cited in ACGIH 1986/ 
Ex. 1-3, p. 520) and silicosis (Kovalevich 
1957, as cited in ACGIH 1986/Ex. 1-3, p. 
520). Another study (Tebbens and Beard 
1957/Ex. 1-531) exposed guinea pigs to 
diatomaceous earth at an average 
concentration of 60 mg/m* for 37 to 50 
weeks and found both accumulations of 
dust-laden macrophages and alveolar 
epithelialization but no fibrosis at 
autopsy. Rabbits inhaling 40 mg/ml 
amorphous silica dust for 1100 days 
showed a diffuse tissue reaction without 
fibrosis, but intratracheal instillation of 
amorphous silica particles caused 
pulmonary lesions in rats within 6 
months of the beginning of exposure 
(lARC 1987. Vol. 42. p. 39). 

Cooper and Cralley (1958/Ex. 1-1145) 
reported linear-nodular changes in the 
lungs of workers exposed only to 


amorphous (noncrystalline) silica at 
unspecified concentrations for 5 years or 
more. Several other studies (Vigliani 
and Mottura 1948/Ex. 1-534; Gardner 
1942, as cited in ACGIH 1986/Ex. 1-3, p. 
520) have reported that diatomite 
workers develop mild silicosis after such 
exposure or, in some cases, show no 
signs of serious lung pathology. For 
example. Kovalevich (1957, as cited in 
ACGIH 1986/Ex. 1-3, p. 520) reported 
silicosis in diatomite workers, while 
Gardner (1942, as cited in ACGIH 1986/ 
Ex. 1-3, p. 520) found no evidence of 
lung pathology in exposed workers. 

OSHA preliminarily concludes that 
the evidence suggests that amorphous 
silica (diatomaceous earth) is a potential 
respiratory toxin in many exposed 
workers. OSHA therefore believes that 
workers in agriculture are at significant 
risk of experiencing these adverse 
health effects, and that establishing the 
proposed 8-hour TWA limit of 6 mg/m* 
for amorphous silica is necessary to 
reduce the significant risk that 
agricultural workers will experience this 
material health impairment. OSHA is 
also changing the units used to express 
the PEL (but not the value of the PEL) in 
construction and maritime. In the 
previous rulemaking. NIOSH (Ex. 8-47, 
Table 1) concurred that this limit was 
appropriate for this substance and that 
expressing the limit in mg/m* than in 
mppcf would facilitate sampling and 
analysis. In addition, promulgation of 
this limit will make OSHA*s PEL for this 
substance consistent across all 
regulated sectors. 

SIUCA, AMORPHOUS. PRECIPITATED 

OR GEL 

CAS: None; Chemical Formula: SiOj 
H.S. No. 1353 

OSHA has no limit In the 
construction, maritime, or agriculture 
industries for amorphous silica in 
precipitated or gel form. The ACGIH’s 
TLV*-TWA for this substance is 10 mg/ 
m® as an 8-hour TWA limit, measured 
as total dust. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 10 mg/ 
m* (total dust) for amorphous silica in 
precipitated or gel form in construction, 
maritime, and agriculture; this limit is 
identical to the one recently established 
for these forms of silica in general 
industry. 

Both the precipitated and gel forms of 
amorphous silica are non-crystalline, 
colorless or white, finely divided 
powders that are odorless. Precipitated 
silica is precipitated from aqueous 
solution, and silica gel is a coherent 
network of particles of colloidal silica. 
These forms of silica are used as fillers 


in paint, rubber, and paper, as grease 
thickeners, as diluents for insecticides, 
and as carrying agents for catalysts 
(ACGIH 1986, p. 521; NIOSH/OSHA 
Occupational Health Guidelines 1985, p. 
1 ). 

Studies in laboratory animals have 
shown no fibrosis after intratracheal or 
intraperitoneal injection of precipitated 
silica or silica gel (Klosterkotter 1954/ 
Ex. 1-1156; Klosterkotter 1958/Ex. 1- 
1039). Schepers and colleagues reported 
In 1957 that rats exposed for one year 
and guinea pigs and rabbits exposed for 
two years to a concentration of 126 mg/ 
m* of amorphous silica in precipitated 
form displayed no pulmonary fibrosis; 
the effects of exposure were limited to 
macrophage accumulation and mild 
proliferation of reticulin Hbers 
(Schepers, Durkan, Delahant et al. 1957/ 
Ex. 1-755). An unpublished NIOSH 
study (Groth, Kommineni, Stettler et al. 
1979) showed that rats, guinea pigs, and 
monkeys developed accumulations of 
macrophages in the lungs after exposure 
to precipitated silica; in addition, the 
presence of collagen was seen in a 'Very 
few” monkeys. By comparison, collagen 
was not seen in any animal exposed to 
silica gel but was seen in signihcant 
amounts in monkeys exposed to fumed 
silica (a crystalline variety of silica). 

In a study of human exposures to 
amorphous silica in precipitated form, 
no ill effects were reported in 165 
workers exposed to an unspecified 
concentration of this substance for an 
average of 8.6 years (Wilson, Stevens, 
Lovejoy et al. 198l/Ex. 1-1177). 

However, the literature suggests that 
exposure to all forms of silica dust may 
produce Hbrosis, although exposure to 
the amorphous forms (such as 
precipitated or gel) is likely to be less 
fibrogenic than exposure to the 
crystalline forms (LARC 1987, Vol. 42. p. 
85). 

Based on this evidence, OSHA 
preliminarily concludes that exposure to 
amorphous silica (in precipitated or gel 
form) has the potential to cause 
respiratory effects in exposed workers. 
OSHA therefore believes that, in the 
absence of a limit, workers in 
construction, maritime, and agriculture 
are at significant risk of experiencing 
these adverse health effects. The 
Agency believes that a limit of 10 mg/ 
m* for amorphous silica in precipitated 
or gel form is necessary in construction, 
maritime, and agriculture to 
substantially reduce this risk of material 
health impairment. In addition, 
promulgation of this limit will make 
OSHA’s PEL for these substances 
consistent across all regulated sectors. 
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SIUCA, CRYSTALLINE— 

CRISTOBAUTE 

CAS: 14464-46-1; Chemical Formula: 

SiOa 

H.S. No. 1354 

The OSHA PEL for cristoballte in the 
construction and maritime industries is 
based on the formula 250/%SiO* *-|-5 and 
is measured as millions of particles per 
cubic foot (mppcf). There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of a05 mg/m’, measured as 
respirable silica dust, and the NIOSH 
REL for this substance is 50 pg/m’ as a 
10-hour TWA. OSHA is proposing an 8- 
hour TWA permissible exposure limit of 
0.05 mg/m* for cristobalite, measured as 
respirable silica dust, for the 
construction, maritime, and agriculture 
industries. Promulgation of this limit will 
make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Cristobalite, one of the three major 
crystalline polymorphs of silicon 
dioxide, is transparent, tasteless, and 
stable at high temperatures. It occurs 
naturally in volcanic rock and is used as 
a filtering and insulating medium and in 
silicaceous refractory materials for 
furnace linings and silica bricks 
(Clayton and Clayton 1981, p. 3020). 
Cristobalite is also used in the 
manufacture of water glass, abrasives, 
ceramics, and enamels (ACGIH 1986, p. 
522). 

There is widespread agreement in the 
literature that silica in crystalline form 
is highly fibrogenic in exposed animals 
and humans (Merchant 1988, p. 217). The 
fibrotic disease caused by the inhalation 
and deposition of silica is called 
silicosis; silicosis occurs both in acute 
and chronic form and is often associated 
with tuberculosis (Merchant 1985, p. 

217). Although the human and 
toxicological literature often fails to 
distinguish among the three primary 
crystalline forms of silica (cristobalite. 
tridymite, and tripoli), a study by 
Gardner (1938, as cited in ACGIH 1986/ 
Ex. 1-3, p. 522) that was subsequently 
confirmed by King, Mohanty, Harrison, 
and Nagelschmidt (1953/Ex. 1-85) 
showed that experimental animals 
injected with cristobalite showed a more 
severe response than that produced by 
pure quartz and that the resulting 
fibrosis that followed was diffuse rather 
than nodular. OSHA’s toxicological 
writeup for the crystalline forms of silica 
appears under the entry for “Silica, 
Crystalline Quartz, Respirable/* below; 
readers are referred to that section for 
additional details on the toxicology of 
crystalline silica. 

OSHA is proposing to express the 
limit for cristobalite in mg/m* rather 


than as a formula to simplify employee 
exposure monitoring in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that, in 
the absence of a limit, exposure to 
cristobalite presents a signiHcant risk of 
silicosis and possible carcinogenicity to 
agriculUual workers. OSHA believes 
that the promulgation of this proposed 
limit wrill substantially reduce this risk. 
In addition, promulgation of 0.05 mg/m* 
for cristobalite will make the PEL for 
this substance consistent across all 
regulated sectors. 

SIUCA, CRYSTALLINE QUARTZ, 

RESPIRABLE 

CAS: 14808-60-7; Chemical Formula: 

None 

H.S. No. 1355 

The current OSHA limit for silica- 
containing dusts in construction and 
mfiuitime (there is no limit in agriculture) 
is a limit expressed in millions of 
particles per cubic foot (mppcf) and 
derived from the following formula: 

250* 

%SiO.+5 

• The percentage of crystalline silica in the 
formula is the amount determined from 
airborne samples, except in those cases in 
which other methods have been shown to be 
applicable. 

At one time, the ACGIH also 
expressed its quartz limit in terms of this 
formula. However, the current ACGIH 
TLV*-TWA is 0.1 mg/m*, measured as 
respirable quartz dust. NIOSH has a 
REL for this substance of 0.05 mg/m* as 
a 10-hour TWA. OSHA is proposing an 
8-hour TWA permissible exposure limit 
of 0.1 mg/m*. measured as respirable 
quartz, for workplaces in the 
construction, maritime, and agriculture 
industries. Promulgation of this limit will 
make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Quartz is a colorless, odorless, 
noncombustible solid. It is used in 
electronic components; radio and 
television components; wave filters; as a 
barrel-finishing abrasive: a piezoelectric 
control in filters; and in oscillators. 
Exposure can occur in sand blasting, 
pottery manufacture, hard rock mining, 
and in the spraying of vitreous enamels 
(Genium MSDS1990, No. 71), as well as 
in any operation involving the handling, 
cutting, or shaping of stone. Silica 
exposures often occur in dusty out-of- 
doors environments, and workers in 
construction and agriculture are 
exposed to silica in areas where the soil 
is silicaceous. 

Occupational exposure to respirable 
silica has been known for many years to 
produce silicosis, a fibrotic disease of 


the lungs characterized by the formation 
of silica-containing nodules (Merchant 
1986). Silicosis may occur in both acute 
and chronic forms (Merchant 1986). The 
acute form usually occurs after “very 
high** (not further characterized) 
exposures lasting for 1 to 3 years; in this 
form of the disease, intraalveolar 
deposits, similar to those seen in 
alveolar proteinosis, develop in exposed 
individuals (Merchant 1986). The 
chronic forms of silicosis are more 
common and are usually seen after 20 to 
45 years of exposure to dusts containing 
30 percent or less silica. The lesions of 
chronic silicosis are nodular in form and 
are generally concentrated in the upper 
lobes of the lungs. In simple silicosis, 
nodules are 5 mm or less in diameter 
and tend not to cause substantial 
pulmonary deficits (Merchant 1986). As 
the disease progresses, however, these 
lesions coalesce to form progressive 
massive fibrosis; at this stage, the 
disease is called complicated silicosis, 
and the pulmonary function of the victim 
is seriously compromised (Merchant 
1986). 

In the prior rulemaking, several 
commenters on the PEL for silica 
focused on two issues; (1) The adequacy 
of the proposed 0.1-mg/m* respirable 
quartz limit in reducing the risk of 
silicosis; and (2) recent evidence 
describing tl^e potential carcinogenicity 
of silica dust. 

With regard to the first issue, 
available data do not appear to be 
adequate to determine a no-effect level 
for crystalline quartz. For example. Dr. 
John Peters, the author of the chapter on 
silica in the 1988 NIOSH reference on 
respiratory diseases, concluded as 
follows: 

All of the studies described in this section 
provide evidence for adverse pulmonary 
effects at levels of exposure above 10 mppcf 
or 0.1 mg/m*. Some showed that foundry 
workers exposed to the equivalent of 0.05 
mg/m*of quartz developed silicosis while 
those with less exposure did not * * *. All 
the Vermont findings were seen with an 
average exposure of around 0.05 mg/m* of 
quartz. It is possible, however, that since this 
was the average exposure. Individuals whose 
exposure exceeded this level accounted for 
the noted effects. (The “no effect” level was 
probably below 0.05 mg/m*, but the available 
data did not allow accurate determinations.) 
(Peters, J.M.. “Silicoais." In: Occupational 
Respiratory Diseases, p. 229. fS. Merchant, 
ed. DHHS (NIOSH) Pub. No. 86-102, NIOSH 
1986b). 

OSHA agrees with Dr. Peters that the 
available data are not adequate for the 
purpose of establishing a NOEL for this 
substance and is therefore proposing at 
this time a 0.1 mg/m* PEL that will 
ensure consistency in the limit across all 
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OSHA-reguIated sectors. As discussed 
below. OSHA expects to consider 
silica’s potential toxicity in detail in the 
first update proceeding, and the 
appropriateness of the PEL will be 
evaluated at that time. 

The second major issue raised by 
participants in the prior air 
contaminants rulemaking concerned 
silica’s carcinogenicity. There is 
considerable evidence that silica is 
carcinogenic both in animals and 
humans. For example, silica has caused 
tumors of many kinds at various sites 
(siteK)f>contact tumors and tumors of the 
lungs, liver, gastrointestinal tract, 
kidneys, and bronchi) in three species of 
animal (rats. mice, and hamsters] and by 
six routes of exposure (inhalation, 
intraperitoneal. intrapleural, 
intravenous, intratracheal, and 
implanted under the skin) (RTECS1991; 
lARC 1987, Vol. 42; lARC 1987, Suppl. 7). 

Tlie International Agency for 
Research on Cancer characterizes the 
evidence for the carcinogenicity of silica 
in animals as sufficient and summarizes 
its findings as follows: 

Various forms and preparations of 
crystalline silica produced adenocarcinomas 
and squamous-cell carcinomas of the lung in 
rats after inhalation or repeated intratracheal 
instillation. Thoracic and abdominal 
malignant lymphomas developed in rats after 
single intrapleural and intraperitoneal 
injections of suspensions of several types of 
quartz. Malignant lymphomas develop^ 
after intrapleural Injection of cristobalite and 
tridymite. No tumorigenic response was 
observed in hamsters after repeated 
intratracheal instillation of quartz dusts or in 
a mouse-lung adenoma assay with one 
sample of quartz. 

In addition to these findings in 
animals, LARC summarized the 
epidemiologic studies of workers 
exposed silica in a variety of 
occupational settings as follows: 

A number of studies have shown that 
persons diagnosed as having silicosis after 
occupational exposure to dust containing 
crystalline silica have an increased risk for 
dying from lung cancer. This increase has 
been seen among miners, quarry workers, 
foundry workers, ceramic workers, granite 
workers and stone cutters. 

Workers in the granite industry have 
shown increased risks for lung cancer in 
some studies: the excesses were of the order 
of 10-30% and were not usually statistically 
significant. An extended follow>up of Finnish 
granite workers showed 22 lung cancer cases, 
with 17.1 expected. When allowing for a 
latency of 15 years, 21 cases were observed, 
whereas nine were expected (p<0.01; 

Poisson distribution). Smoking habits were 
similar to those of the active Finnish male 
population, and exposures to radon and 
asbestos were considered unlikely to have 
occurred. A recent joint Nordic register 
linkage study, combining lung cancer 


mortality and incidence data from the cancer 
registries with census-based records on 
previous occupation of 20-64-year-old males, 
showed an elevated risk of lung cancer 
among stone cutters in Finland and Denmark, 
but not in Sweden or Norway. Excess risk 
was also seen for Finnish males in 
excavation work, whereas no such risk was 
evident in the other countries. 

Three epidemiological studies of workers 
In the ceramics, glass and refractory brick 
industries, using different designs, have 
shown a roughly two-fold increase in 
mortality from lung cancer. Only one case- 
referent study took smoking into account. The 
Nordic register study also found an excess of 
lung cancer for Danish glass-workers, but 
workers in the ceramics industry did not 
have an elevated risk in any of the other 
countries. A U.S. cohort study of pottery 
workers exposed to silica and talc showed a 
nonsignificant standardized mortality ratio of 
137 for workers exposed to high levels of 
silica dust with no talc exposure. 

Several studies of metal miners have 
shown mortality rates from lung cancer some 
20-50% higher than expected, in the Nordic 
register study, relative risks from 16 
(Norwegian metal miners) to 5.0 (Finnish 
nonferrous ore miners) were seen. The largest 
group was Swedish Iron ore miners; their 
relative risk was 3.2 (95% confidence interval. 
2.9-3.5). based on 124 observed cases. 
However, in repeated cohort studies of 
workers in a gold mine, no excess lung cancer 
risk was seen. The contribution of radon has 
not in general been assessed. 

Coal miners appear not to be at increased 
risk of lung cancer. 

Epidemiological studies of both exposed 
populations and silicotics give indications of 
the carcinogenicity of a working environment 
contaminated with crystalline silica, 
particularly in combination with other 
exposures. In most industries studied, such 
an effect cannot be separated from those of 
other concomitant carcinogenic exposures, 
but in the granite and stone industry the 
exposure to silica is fairly pure. Few studies 
provide data on smoking. It is not clear 
whether the mechanisms of a possible 
carcinogenic effect of crystalline silica 
requires a fibrotic process. 

Based on a review of the human and 
animal evidence for the carcinogenicity 
of crystalline silica, the International 
Agency for Research on Cancer has 
assigned this substance a Group 2A 
(probably carcinogenic to humans) 
classification. (OSHA notes that lARC’s 
findings apply to all of the crystalline 
forms of silica, including quartz, 
cristobalite. tridymite. tripoli. and fused 
silica.) 

Because OSHA believes that the 
primary objective of the present 
rulemaking in construction, maritime, 
and agriculture should be the 
promulgation of consistent PELs in all 
OSHA-regulated sectors, the Agency is 
not at this time initiating a full 6(b) 
rulemaking on crystalline silica but is 
postponing a comprehensive review of 
silica’s cancer-causing potential until 


the first PEL update. At present, OSHA 
believes that it is appropriate to propose 
an 8-hour TWA PEL of 0.1 mg/m* for 
quartz, measured as the respirable silica 
fraction, in construction, maritime, and 
agriculture. This limit represents no 
substantial change in value from 
OSHA’s current formula limit for this 
substance in construction and maritime, 
but will simplify employee sampling 
procedures in these sectors. With regard 
to the agricultural sector, OSHA 
preliminarily concludes that, in the 
absence of a limit, exposure to 
respirable quartz dust presents a 
significant risk of silicosis, and perhaps 
of cancer, to workers. As OSHA’s 
Preliminary Regulatory Impact Analysis 
for the agricultural sector shows, many 
agricultural workers are potentially 
exposed to silica in the course of their 
work. OSHA believes that promulgation 
of the 0.1 mg/m* limit will substantially 
reduce this risk for these workers. In 
addition, promulgation of this limit will 
make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

SIUCA, CRYSTALUNE QUARTZ 

(TOTAL DUST) 

CAS: 14808-60-7; Chemical Formula: 
SiOj 

H.S. No. 2142 

The current OSHA limit for silica- 
containing dusts (measured as total 
dust) in construction and maritime is 
expressed as mppcf and derives from 
the following formula: 250/%SiO2-h5. 
There is no PEL in agriculture. NIOSH 
has no REL for silica measured as total 
dust; the ACGIH TLV«-TWA is 0.3 mg/ 
m*. OSHA is proposing an 8-hour TWA 
PEL of 0.3 mg/m* for crystalline quartz 
(total dust] in agriculture and is 
additionally expressing the PEL for this 
substance in mg/m* rather than as a 
formula to simplify exposure monitoring. 
This action would make OSHA’s PEL for 
crystalline quartz (total dust] consistent 
across all regulated sectors. 

Crystalline quartz occurs naturally in 
certain types of soil (e.g., in sandy soil) 
and can also be produced by heating 
amorphous or other types of silica to 
high temperatures. Crystalline silica 
consists of colorless crystals and is used 
or liberated in the manufacture of glass, 
porcelain, and pottery, in metal casting, 
sandblasting, and granite cutting, and in 
the production of refractory, grinding, 
and scouring compounds (Clayton and 
Clayton 1981, p. 3020: Proctor. Hughes, 
and Fischman 1988, p. 440). Agricultural 
workers are often exposed to silica 
when they till silicaceous soil. 

Silica exposure causes a chronic and 
disabling pulmonary disease, called 
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silicosis, and may cause cancer in 
exposed workers. The animal and 
human studies describing 8ilica*8 
toxicity do not generally differentiate 
between total dust and the respirable 
fraction (i.e., do not identify the particle 
size of the particulate causing the 
effect). It is therefore difficult to 
determine which studies relate to total 
dust and which Involve the respirable 
particulate. However, there is general 
agreement that particle size is the 
principal factor affecting silica’s toxic 
potential (Merchant 1986). Accordingly, 
OSHA is proposing a less stringent limit 
for crystalline quartz (total dust) than 
for crystalline quartz (respirable 
fraction): the proposed PELs for these 
substances are 0.1 mg/m^ and 0.3 mg/ 
m*, respectively. The toxicology writeup 
for crystalline silica appears in this 
preamble under the entry for 
‘ Crystalline silica—quartz (respirable)** 
and the reader is referred to that section 
for the details of 8ilica*8 toxicity in 
animals and humans. 

Based on the voluminous evidence of 
crystalline 8ilica*8 toxicity, OSHA 
preliminarily concludes that the 
proposed 8-hour TWA PEL of 0.3 mg/m* 
is necessary in agriculture to protect 
workers in this sector from the 
significant risk of silicosis and other 
diseases, including cancer, piotentially 
associated with exposure to crystalline 
quartz (total dust). The Agency 
considers these diseases to be material 
impairments of health and preliminarily 
concludes that the proposed P£H^ will 
substantially reduce these risks. 
Furthermore, OSHA believes it 
appropriate to propose an 8-hour TWA 
PEL of 0.3 mg/m* for quartz, measured 
as total dust, for construction and 
maritime. This limit represents no 
substantial change from OSHA’s current 
formula limit for these sectors, but will 
simplify employee sampling procedures. 
Promulgation of this limit will also make 
the PEL for crystalline silica, quartz 
(total dust) consistent across all OSHA- 
regulated sectors. 

SIUCA, CRYSTALLINE—TRIDYMITE 
CAS: 15468-32-3; Chemical Formula: 

SiO, 

H.S. No. 1356 

OSHA’s PEL for tridymite in the 
construction and maritime industries is 
expressed as the formula 250/%SiO2-»-5. 
There is no limit in agriculture. The 
ACGIH recommends an 8-hour TWA 
limit of 0.05 mg/m*, measured as silica 
dust. The ACGIH limit is based on a 
study conducted by King, Mohanty, 
Harrison, and Nagelschmidt (1953/Ex. 
1-85) that found tridymite to be the most 
active of the free silica forms when 
injected intratracheally into rats. NIOSH 


has a REL for this substance of 0.05 mg/ 
m* as a 10-hour TWA. The Agency is 
retaining its PEL for tridymite in 
construction and maritime but is now 
expressing this limit in mg/m* rather 
than as the formula; the proposed limit 
is 0.05 mg/m*, and OSHA is also 
proposing to extend this limit to 
agriculture. An 8-hour TWA limit of 0.05 
mg/m* was recently established for 
tridymite in general industry; 
promulgation of the.proposed 0.05 mg/ 
m* limit in construction, maritime, and 
agriculture will thus make OSHA*8 PEL 
for tridymite consistent across all 
regulated sectors. 

Tridymite is a transparent, tasteless 
form of free silica. Tridymite is used as a 
filtering and insulating medium and as a 
silicaceous refractory material for 
furnace linings and silica bricks 
(Clayton and Clayton 1981. p. 3020). 
Tridymite is one of the crystalline 
polymorphs of silica; accordingly, the 
toxicology writeup that appears in this 
preamble under the heading for 
“Crystalline silica quartz (respirable)** 
also applies to tridymite. and the reader 
is referred to that section for the details 
of silica's toxicity in humans and 
animals. 

Although expressed in different units. 
OSHA’s current and proposed limits for 
tridymite in construction and maritime 
are comparable. The mg/m* limit is 
being propmsed merely to simplify the 
monitoring of tridymite dust 
concentrations. OSHA is proposing to 
replace its current formula limit for 
tridymite in construction and maritime 
with a numerically equivalent 8-hour 
TWA limit of 0.05 mg/m*, measured as 
respirable silica dust, and to extend this 
limit to agriculture. OSHA is proposing 
this change to simplify employee 
exposure monitoring in the construction 
and maritime industries, and to 
substantially reduce the significant risk 
of tridymite-induced silicosis and 
possible cancer that exists in the 
agricultiual sector in the absence of a 
limit for this substance. 

SIUCA, OlYSTALUNE—TRIPOU 
CAS: 1317-95-9; Chemical Formula: Si02 
H.S. No. 1357 

Although OSHA's Table Z-2. which is 
presently in effect in construction and 
maritime, does not specifically indicate 
a limit for tripoli, OSHA’s current limit 
for crystalline quartz (which applies to 
tripoli) is expressed as mppcf and 
derives from the formula: 

250* 

%Si02-f5 

*The percentage of crystalline silica in the 
formula is the amount determined from 
airborne samples, except in those cases in 


which other methods have been shown to be 
applicable. 

The 8-hour TLV*-TWA ACGIH limit 
for tripoli is 0.1 mg/m*, measured as 
respirable silica dust. NIOSH has a REL 
of W fig/m* as a TWA for tripoli. OSHA 
is proposing an 8-hour TWA PEL of 0.1 
mg/m* for tripoli in the construction, 
maritime, and agriculture sectors. This is 
the limit recently established for tripoli 
in general industry. 

Tripoli is a colorless, microcrystalline 
polymorph of silica. It is used in buffing 
compounds, on buffing wheels, in 
scouring soaps, powders, and polishes, 
and for polishing optical lenses (Clayton 
and Clayton 1981, p. 3020). Because 
tripoli is a crystalline form of silica, the 
toxicology writeup that appears in this 
preamble under the heading for 
“Crystalline silica quartz (respirable)** 
also pertains to tripoli. 

In construction and maritime. OSHA 
is proposing to replace its limit for 
tripoli, which is expressed as the 
formula presented above, with a 
comparable 8-hour ’TWA limit of 0.1 mg/ 
m*. measured as respirable silica dust; 
the Agency is also proposing to extend 
this limit to agriculture to reduce the 
significant risk of tripoli-induced 
silicosis and possible cancer among 
workers in this sector. Promulgation of 
this limit will make the PEL for tripoli 
consistent across all OSHA-regulated 
sectors. 

SIUCA. FUSED 

CAS: 60676-86-^, Chemical Formula: 
SiOa 

H.S. No. 1358 

Fused silica is a crystalline form of 
quartz. As such, it is currently covered 
in construction and maritime by OSHA's 
PEL for quartz. OSHA’s current limit for 
quartz dust in construction and maritime 
operations is the formula 250/%SiO2-|-5, 
measured as mppcf; there is no PEL in 
agriculture, and NIOSH has no REL. The 
ACGIH has an 8-hour TLV®-TWA limit 
of 0.1 mg/m*, measured as free silica; 
the ACGIH adopted this limit in 1985 to 
simplify the monitoring of quartz dust 
concentrations. OSHA is proposing a 0.1 
mg/m* 8-hour TWA PEL for fused silica 
in construction, maritime, and 
agricultural operations. The limit being 
proposed for construction, maritime, and 
agriculture was recently established for 
fused silica in general industry. 

Fused silica is a colorless, odorless, 
noncombustible solid that is employed 
in the aerospace industry as an ablative 
material in rockets and spacecraft. 
Fused silica can also be used in making 
camera lenses and finds use in fiber 
form as a reinforcer of plastics (ACGIH 
1986, p. 521). 
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In construction and maritime. OSHA 
is replacing its current limit for fused 
silica, which is expressed as the formula 
presented above, with a comparable 8- 
hour TWA PEL of 0.1 mg/m^, measured 
as respirable silica dust; the Agency is 
also proposing to extend this limit to 
agriculture to reduce the significant risk 
of silicosis and possible cancer that 
exists in the absence of a limit for fused 
silica in this sector. OSHA believes that 
this limit will also simplify employee 
exposure monitoring in construction and 
maritime. In addition, promulgation of 
this limit will make OSHA’s PEL for 
fused silica consistent across all 
regulated sectors. Because fused silica is 
a crystalline form of silica, the 
toxicology writeup that appears in this 
preamble under the heading for 
“Crystalline silica quartz (respirable)*’ 
also applies to fused silica. 

SOAPSTONE. TOTAL DUST 
SOAPSTONE. RESPIRABLE DUST 
CAS: None; Chemical Formula: 3 MgO-4 

SiOr-HaO 

H.S. No. 1363 (total dust) 

H.S. No. 1363A (respirable dust) 

OSHA’s current exposure limit for 
soapstone, total dust, in construction 
and maritime operations is 20 mppcf (6 
mg/m*); the Agency has no separate 
limit for the respirable fraction. There is 
no limit in agriculture. The ACGIH has 
established individual TLV^-TWAs for 
two forms of soapstone: 6 mg/m* for 
total dust and 3 mg/m* for the 
respirable fraction, both measured as 
total dust or respirable dust containing 
less then 1 percent quartz. Because the 
ratio of total dust mass to the mass of 
the respirable fraction is 2:1 (ACGIH 
1984. p. 480), the 6 mg/m* total dust limit 
automatically implies a 3 mg/m* limit 
for the respirable fraction. NIOSH has 
no REL for soapstone. OSHA is 
proposing permissible exposure limits of 
6 mg/m* as an 8*hour TWA (total dust) 
and 3 mg/m* as an O-hour TWA 
(respirable dust) for soapstone in 
construction, maritime, and agriculture. 
NIOSH (Ex. 8-47, Table Nl) concurred 
with these limits when the Agency 
recently established them in general 
industry. 

A study by Dreessen and DallaValle 
(1935/Ex. 1-588) of mill workers 
exposed to soapstone showed lung 
changes in these workers, but it is 
believed that the dusts involved in these 
exposures were actually composed of 
steatite talc, which had a tremolite 
content of 10 percent. Experiments by 
Miller and Sayers (1941/Ex. 1-595) 
showed no measurable toxic effects in 
guinea pigs injected intraperitoneally 
with various samples of soapstone. 


In construction and maritime, OSHA 
is proposing to express its limit for 
soapstone (total dust) in mg/m*, rather 
than mppcf, to simplify employee 
sampling and analysis. The total dust 
limit being proposed for the construction 
and maritime industries is an 8-hour 
TWA of 6 mg/m*, which is equivalent to 
the current limit of 20 mppcf, and the 
new limit of 3 mg/m* for respirable dust 
has been Implicit in the existing total 
dust limit. In agriculture, OSHA is 
proposing both limits to reduce the risk 
of tremolite-induced pulmonary effects 
in exposed workers. Promulgation of 
these limits will also make OSHA’s 
PELS for this substance consistent 
across all regulated sectors. 

SUUFUR DIOXIDE 

CAS: 7446-09-5; Chemical formula: SO 2 
H.S. No. 1375 

OSHA’s current limit for sulfur 
dioxide (SO 2 ) in the construction and 
maritime industries is 5 ppm as an 8- 
hour TWA. There is no limit in 
agriculture. The Agency is proposing to 
revise this limit to 2 ppm as an 8-hour 
TW’A, to add a 5 ppm STEL, and to 
extend these limits to agriculture. 
Although NIOSH recommends a limit of 
0.5 ppm for sulfur dioxide. NIOSH did 
concur (Ex. 8-47, Table Nl) with 
OSHA’s proposed limits when the 
Agency established them recently in 
general industry. The ACGIH has a 
TLV^-TWA of 2 ppm and a TLV*-STEL 
of 5 ppm for sulfur dioxide. 

Promulgation of the proposed limits will 
make the PELs for this substance 
consistent across all OSHA-regulated 
sectors. 

Sulfur dioxide is a colorless, 
nonflammable gas or liquid with a 
su^ocating odor. It is used in treating 
wood pulp for paper manufacturing, in 
ore and metal retining, and in the 
extraction of lubricating oils; as a 
bleaching, disinfecting, and fumigating 
agent; as a food additive and 
preservative; and as a reducing agent 
(ACGIH 1986, p. 542 (87)). Sulfur dioxide 
is generated as an imwanted byproduct 
of combustion, and especially during the 
burning of coal or hea \7 oil. When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Workplace exposure to sulfur dioxide 
causes both acute and chronic effects. 
The chronic effects of exposure include 
permanent pulmonary impairment, 
which is caused by repeated episodes of 
bronchoconstriction. A number of 
human and animal studies demonstrate 
this effect (Skalpe 1964/Ex. 1-438; Smith. 
Peters. Reading, and Castle 1977/Ex. 1- 


805; Archer and Gillam 1978/Ex. 1-711; 
Ministry of Health (Canada) 1976/Ex. 1- 
1208; Lewis, Campbell, and Vaughan 
1969, as cited in ACGIH 1986/Ex. 1-3. p. 
542). 

In a study of Norwegian paper pulp 
mill workers. Skalpe (1964/Ex. 1-438) 
reported that average SO 2 
concentrations were believed to range 
from 2 to 36 ppm. Results showed a 
significantly higher frequency of 
respiratorj' disease symptoms, including 
coughing, expectoration, and dyspnea, 
among workers less than 50 years of age 
(i.e., those with the shortest exposure). 
Workers older than 50, however, did not 
display symptomatology different from 
that of controls. 

More recently. Smith, Peters. Reading, 
and Castle (1977/Ex. 1-805) studied a 
group of smelter workers exposed, on 
average, to less than 2 ppm SOj but 
concurrently exposed to respirable 
particulate at levels generally less than 
2 mg/m*. These workers showed a 
decrement in forced vital capacity (FVC) 
and forced expiratory volume (FEVi) of 
4.8 percent when, compared with 
controls. These authors concluded that 
workers exposed to SOs levels above 1 
ppm had an accelerated loss of 
pulmonary function. This study has been 
criticized on the grounds that the control 
population itself may have been 
exposed to respiratory toxins and that 
other contaminants, such as iron 
suintes, may have contributed to the 
pulmonary decrement seen in these 
smelter workers. (OSHA notes that the 
first criticism would lead to an 
underestimate of the severity of the 
health effects.) On average. 60 percent 
more of the workers exposed to 
concentrations of SO 2 greater than 1 
ppm reported symptoms of chronic 
cough than did workers who were 
exposed to SOs at a concentration 
below 1 ppm. The prevalence of chronic 
sputum production was elevated for 
workers who had never smoked and 
who were exposed above 1 ppm. 

Archer and Gillam (1978/Ex. 1-711) 
studied workers at the same smelter 
facility and obtained results similar to 
those of Smith. Peters, Reading, and 
Castle (1977/Ex. 1-805). Significant 
reductions in FVC and FEVt were found 
to be associated with chronic exposures 
to 0.4 to 3 ppm SOs (TWA) with 
concomitant exposure to particulate. 
These authors also found a 
corresponding increase in some 
symptoms of respiratory disease 
(chronic bronchitis) that was not 
attributable to smoking. Tomond and 
coworkers (1961, as cited in ACGIH 
1986/Ex. 1-3, p. 542) found that 1.6 ppm 
was the lowest concentration that 
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produced bronchoconstriction in 48 
healthy male subjects. 

NIOSH recommends a 0.5-ppm 8-hour 
TWA limit for SO 2 . In addition to the 
studies by Archer and Gillam (1977/Ex. 
1-711) and Smith, Peters, Reading, and 
Castle (1977/Ex. 1-805) described above, 
NIOSH relied on a third study (Ministry 
of Health (Canada) 1978/Ex. 1-1208) of 
smelter workers exposed to SO 2 levels 
of 2.5 ppm for 10 or more years, which 
showed an increased incidence of 
respiratory disease in these workers. A 
fourth study cited by NIOSH (NIOSH 
1977m. as cited in ACGIH 1988/Ex. 1-3, 
p. 542) reported that 10,000 workers 
exposed to SO 3 at levels of 0.35 ppm 
showed no adverse exposure-related 
effects. 

Alarie and co-workers (1970 and 1972, 
as cited in ACGIH 1988/Ex. 1-3, p. 542) 
found that guinea pigs exposed to SO} 
by inhalation showed no decrement in 
pulmonary function at SO 2 levels of 5 
ppm; monkeys exposed to 1.3 ppm for 78 
weeks also showed no deficit (Alarie. 
Ulrich, Busey et al. 1970 and 1^2, both 
as cited in ACGIH 1988/Ex. 1-3, p. 542). 
However, in another study, dogs 
exposed continuously to 5 ppm for 225 
days showed increased pulmonary flow 
resistance and a decrease in lung 
compliance (Lewis. Campbell, and 
Vaughan 1989, as cited in ACGIH 1988/ 
Ex. 1-3, p. 542). In addition, rats exposed 
to 10 ppm SOi daily for six weeks 
developed a thickening of the mucous 
layer that interfered with effective 
particle clearance (Dalhamn 1958, as 
cited in ACGIH 1988/Ex. 1-3. p. 542). 

The acute effects of SO 2 exposure 
have been recognized for years in 
industrial settings: symptoms of acute 
overexposure include upper respiratory 
tract irritation, rhinorrhea, choking, and 
coughing. These symptoms are so 
disagreeable that most persons will not 
tolerate exposure for longer than 15- 
minutes. Within 5 to 15 minutes of the 
onset of exposure, workers develop 
temporary reflex bronchoconstriction 
and increased airway resistance. Short¬ 
term exposure causes measurable 
bronchoconstriction (Frank. Amdur, 
Worcester, and Whittenburger 1982, as 
cited in ACGIH 1988/Ex. 1-3, p. 542; 
Weir, Stevens, and Bromberg 1972/Ex. 
1^1); the ACGIH (1988/Ex. 1-3, p. 542) 
reports that this bronchoconstriction is 
dose-related and is manifested as an 
increase in pulmonary flow resistance. 

These acute effects, which may be 
severe, indicate the need for the 5 ppm 
STEL. (The Immediately Dangerous to 
Life or Health (IDLH) level for SO 2 is 100 
ppm.) With a 2 ppm 8-hour TWA alone, 
a worker could be exposed to 100 ppm 
for 10 minutes or to 30 ppm (the 
concentration that produces severe 


respiratory symptoms (Kehoe Ex. 1-339; 
Skalpes Ex. 1-438)) for 20 minutes. The 
15-minute 5 ppm STEL is thus necessary 
to prevent these effects as well as the 
bronchoconstriction that can develop in 
sensitive individuals from brief 
exposure to relatively low levels of SO 2 . 
Acute bronchoconstrictive effects are 
precisely the kinds of effect STELs were 
designed to protect against. 

Efforts have been made to quantify 
the acute no-adverse-effect level for 
S02-lnduced increased airway 
resistance. Frank, Amdur. Worcester, 
and Whittenberger (1962, as cited in 
ACGIH 1988/Ex. 1-3, p. 542) reported 
that, at SOj concentrations of 1 ppm, 1 
in 11 healthy subjects developed 
pulmonary flow resistance; at 
concentrations of 5 or 13 ppm, there was 
a 39- and 72-percent increase, 
respectively, in such resistance. Weir, 
Stevens, and Bromberg (1972/Ex. 1-401) 
noted a statistically signiflcant but 
reversible increase in small-airway 
resistance and a decrease in lung 
compliance at a concentration of 3 ppm; 
however. Burton et al. (1989) reported no 
effects, even among smokers, at a level 
of 2.1 ppm. 

N.R. Frank, Professor of Medicine at 
the University of Washington State, 
commented during the 1977 hearing 
(NIOSH 1977m) that sulfur dioxide may 
not by itself be hazardous to the lungs 
but that an aerosol of sulfur dioxide and 
water or SO 2 oxidized to sulfate 
particulate may increase the toxic 
potential of SO 2 (Ex. 40, Docket H-039). 
Dr. Frank also presented evidence 
showing that a single short-term 
exposure to very high SO} levels (200 to 
1000 ppm) can produce lung damage (Ex. 
40. Docket H-039). 

The lack of chronic effects observed 
in animals at levels below 5 ppm 
(Alarie, Ulrich. Busey et al. 1970 and 
1972, as cited in ACGIH 1988/Ex. 1-3, p.- 
542) caused commenters to question 
whether chronic lung disease results 
from long-term exposure to SO} below 
the current 5 ppm PEL. Dr. Alarie 
appeared at the 1977 hearing and 
testified on animal studies conducted by 
him and others on sulfur dioxide 
(NIOSH 1977m. as cited in ACGIH 1988/ 
Ex. 1-3, p. 542). He testified that, in his 
opinion, the long-term studies in animals 
support the establishment of a ceiling 
value for SO} but do not indicate that 
benefits would be gained by reducing 
the time-weighted average from 5 to 2 
ppm. OSHA agrees with Dr. Alarie that 
a STEL is necessary to minimize high 
short-term exposures to SO}; however. 
OSHA does not agree that no effects 
have been seen in animals at levels at or 
below 5 ppm. For example. Lewis, 
Campbell, and Vaughan (1969, as cited 


in ACGIH 1986/Ex. 1—3, p. 542) showed 
that beagles exposed to 5 ppm SO} 
exhibited decreased dynamic 
compliance and increased flow 
resistance. In addition, NIOSH (1974b/ 
Ex. 1-235) has reported: 

(MJan is considered to be more sensitive than 
other mammals to the effects of sulfur 
dioxide in ranges commonly employed 
experimentally * * * (Ex. 1-235). 

It is therefore not surprising that humans 
have also been shown to develop 
respiratory effects, including 
bronchoconstriction. coughing, and 
sputum production, at levels below 5 
ppm (Smith. Peters. Reading, and Castle 
1977/Ex. 1-805; Archer and Gillam 1978/ 
Ex. 1-711; Frank. Amdur. Worcester, and 
Whittenburger 1962. as cited in ACGIH 
1988/Ex. 1-3, p. 542; Weir. Stevens, and 
Bromburg 1972/Ex. 1-401). 

In the prior rulemaking for general 
industry, several commenters (Exs. 3- 
1123, 8-57. 88, 86A, 117,177, and 188) 
argued that the Ferris et al. study 
demonstrated a lack of chronic effects 
caused by exposure to pure SO}. OSHA 
disagrees. First, the Ferris et al. study 
shows deleterious health effects at SO 2 
levels down to 3 ppm that become 
progressively worse at 5 ppm. Second, 
other studies show adverse health 
effects in animals exposed to pure SO 2 
at levels of 5 ppm. Third, SO} causes 
bronchoconstriction. OSHA therefore 
believes that a 2 ppm TWA is necessary 
to protect workers in construction, 
maritime, and agriculture from these 
significant risks, which are associated 
either with exposure to pure SO} or to 
SO} and particulates. 

Commenters cited Rom et al. (1983) to 
the effect that pulmonary function does 
not decline as a result of exposure to 
SO}. In 1983, Rom et al. conducted a 
follow-up study of Smith etal.*s cohort 
(which was studied originally in 1974). 
Rom et al. reported a statistically 
significant improvement in pulmonary 
function in workers in two of the groups 
expected to show the greatest decline. 
For the period 1980 to 1983. the mean 
annual changes across both groups were 
negative. 

The investigator’s explanation for the 
apparent increase in FVC in the 1973- 
1980 period is that the pulmonary 
function tests given by Smith et al. in 
1973 were inadequate. However, they 
also suggest that the use of a more 
reliable dual-cartridge respirator in the 
new smelter may have reduced 
exposure to SO}, leading to improved 
pulmonary function. Furthermore, the 
size of the study is quite small, 
especially once the cohort is stratified 
into smokers, ex-smokers, and 
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nonsmokers. Thus, the small size of this 
study may have made it difficult to 
observe any significant SOs-related 
declines in pulmonary function. 

A study by Holness et al. (1965) 
examined the change in pulmonary 
function in a group of nickel refinery 
workers both before and after shutdown 
of the smelter. Average SO 2 
concentration in the smelter was 0.47 
ppm. Pulmonary function was assessed 
twice during a workweek and again 
following a 6-month shutdown period 
during which no exposures to SO 2 or 
particulate occurred. Pulmonary 
function exams conducted on Monday 
showed that after adjusting lung 
function values for the effects of 
smoking, smelter workers had 
significantly lower FVC and FEV values 
than office workers. On Thursday, 
smelter workers exhibited further 
declines in FVC and FEVi. although the 
magnitude of the change in FEVi was 
not statistically significant. Area 
sampling for SO 2 and particulate 
suggested a direct relationship between 
the change in FVC and FEVi and 
exposure to SOt and particulate. In 
addition, the prevalence of respiratory 
symptoms (adjusted for smoking) was 
significantly higher among these smelter 
workers than office workers both prior 
to and after the shutdown period. 

Taken together, the evidence from all 
of the studies described in this 
subsection clearly shows that exposure 
to SOa below 5 ppm (both in the pure 
state and together with particulates] 
does cause respiratory symptoms, 
including repeated episodes of 
bronchoconstriction. The studies by 
Smith, Peters. Reading, and Castle 
(1977/Ex. 1-373). Archer and Gillam 
(1978/Ex. 1-711), and Frank, Amdur, 
Worcester, and Whittenberger (1962. as 
cited in ACGIH 1986/Ex. 1-3, p. 542) 
consistently demonstrate that persons 
exposed to concentrations of SOi below 
5 ppm have an accelerated loss of 
pulmonary function and exhibit adverse 
pulmonary symptoms, both acute and 
chronic. (DSHA believes that these 
effects constitute material impairments 
of health and are significant. 

The second point raised by 
commenters concerned the formation of 
other toxic and irritating products from 
the interaction between SO 2 and water 
or between SO, and particles. Some of 
the participants in the earlier 
rulemaking, such as Dr. Colucci of the 
Com Refiners AssociaUon. testified that 
it would be more protective to identify 
and limit exposure to each of these by¬ 
products. rather than to regulate SO, 
alone. OSHA disagrees with this 
approach: since these products are all 


formed from sulfur dioxide, limiting 
exposure to SO, will concurrently limit 
exposure to these SO, by-products. This 
approach is more straightforward and 
easier to implement than attempting to 
identify the myriad decay products that 
may be formed in different industrial 
settings. Furthermore, the studies 
discussed above clearly establish a 
relationship between airborne SO, 
levels and adverse effects: no 
quantitative relationship on which to 
base a MIL has been established for the 
decay products of SO, reactions. 
Therefore, to reduce the significant risk 
of respiratory symptoms among exposed 
workers, OSHA finds that limiting 
exposure to SO, will be effective. 

After considering all of the relevant 
evidence from both the 1977 and the 
present dockets. OSHA preliminarily 
concludes that an 8 -hour TWA PEL of 2 
ppm and a STEL of 5 ppm are necessary 
to reduce the significant risk of adverse 
respiratory effects that have been 
demonstrated to occur in workers 
exposed to SO, above these levels. The 
Agency believes that the coughing, 
increase in sputum production, 
bronchoconstriction, and significant 
declines in pulmonary function observed 
in workers exposed to SO, at the levels 
permitted by the current limit constitute 
material impairments of health and 
functional capacity, and must be 
protected against. Accordingly. OSHA is 
proposing these PELs for workers in 
construction, maritime, and agricultural 
workplaces. In addition, promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 

SULFUR TETRAFLUORIDE 

CAS: 7783-60-0: Chemical Formula: SF 4 

H.S. No. 1378 

OSHA has no exposure limit for sulfur 
tetrafluoride in the construction, 
maritime, or agriculture industry. The 
ACGIH has a limit of 0.1 ppm as a 
ceiling; NIOSH has no REL for this 
substance. OSHA is proposing a PEL of 
0.1 ppm as a ceiling: NIOSH (Ex. 8-47, 
Table Nl) concurred with this limit 
when the i^ency recently established it 
in general industry. Promulgation of this 
limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Sulfur tetrafluoride is a colorless, 
noncombustible gas. It is used as a 
fluorinating agent in the production of 
water and oil repellents and lubricity 
improvers. Sulfur tetrafluoride is also 
used in making pesticides (Hawley’s 
1987, p. 1109; New Jersey Fact Sheet 
1986. p. 1 ). 

On contact with moisture, sulfur 
tetrafluoride produces sulfur dioxide 


and hydrogen fluoride (HF) (Lester 1971. 
as cited in ACGIH 1986/Ex. 1-3, p. 546). 
and it is the release of HF that is 
primarily responsible for sulfur 
tetrafluoride’s toxic effects (Zapp 1971. 
as cited in ACGIH 1986/Ex. 1-3, p. 546). 
A du Pont study (1961, as cited in 
ACGIH 1986/Ex. 1-3. p. 546) of rats 
exposed for four hours to 4 ppm sulfur 
tetrafluoride over a period of 10-days 
reported that the animals demonstrated 
nasal discharge, difficulty in breathing, 
and weakness. Autopsies of these 
animals revealed evidence of 
emphysema, but those rats surviving 
exposure and given a two-week rest 
period after exposure showed no 
significant pathological changes. In the 
same study by du Pont (1961. as cited in 
ACGIH 1986/EIx. 1—3, p. 546), a four-hour 
exposure to 20 ppm sulfur tetrafluoride 
proved lethal to one of two rats. In a 
study by Clayton (1962/Ex. 1^109), 
irregular breathing and signs of irritation 
were observed following exposures to 
concentrations of 20 ppm and lower, 
animals receiving lethal amounts of 
sulfur tetrafluoride showed pulmonary 
edema on autopsy, and those with 
sublethal exposures demonstrated no 
pathologic changes 14 days later. 

OSHA is proposing a 0.1-ppm ceiling 
limit for this highly toxic gas in the 
construction, maritime, and agriculture 
industries. The Agency believes that 
establishing this limit for this previously 
unregulated chemical will reduce the 
significant risk of chronic respiratory 
effects potentially associated with 
exposure to sulfur tetrafluoride at the 
levels permitted in these sectors by the 
absence of any OSHA limit. OSHA 
considers the chronic respiratory effects 
caused by exposure to sulfur 
tetrafluoride to be material impairments 
of health. In addition, promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

TALC (Containing no asbestos) 

CAS: 14807-96-8: Chemical Formula: 

MgjSuOiolOH), 

H.S. No. 1381 

The current OSHA PEL for 
nonasbestiform talc (containing less 
than 1 percent crystalline silica) in the 
construction and maritime industries is 
20 million particles per cubic foot of air 
(mppcf) as an 8-hour TWA; when 
expressed as mg/m*, this is comparable 
to 3 mg/m*. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 2 mg/m* (15 mppcf) for talc, 
measured as respirable dust, and this is 
the limit being proposed by OSHA for 
construction, maritime, and agriculture 
operations. NIOSH has no REL for this 
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substance, but concurred (Ex. ft-47, 

Table Nl) that this limit was appropriate 
when the Agency established it in 
general industry. 

Talc is a fine powder that is white to 
gray-white in color, it is found as a 
mineral, and the main component is a 
crystalline hydrated silicate of 
magnesium that is usually in the form of 
plates but occasionally may be in the 
form of fibers. Talc is used in industrial 
products and cosmetics. Talc is also 
used in insecticides, ceramics, paints, 
paper, plastics, rubber, and roofing 
(ACGIH 1988, p. 550). 

The health-effects evidence for talc is 
complicated by the fact that talcs 
contain amphiboles and other minerals, 
in addition to platiform talc crystals; 
adverse health effects appear to be 
related to the nonplatiform content (that 
is. to the fiber content) of the talc in 
question (ACGIH 1986/Ex. 1-3, p. 550). 
There are conflicting views regarding 
the extent to which the fibrous 
constituents are asbestos; however, no 
health effects information is available 
that is specifically related to fibrous talc 
(ACGIH 1986/Ex. 1-3, p. ^). 

Numerous epidemiological studies 
have documented the effects on workers 
of long-term exposures to talc. In 1942. 
Porro et al. (1942. as cited in Stokinger 
1981b/Ex. 1-1127) published a report in 
which 15 cases of talc pneumoconiosis, 
including five postmortem examinations, 
showed that asbestotic bodies were 
almost always present in fibrotic areas 
of the lungs of fiiose workers with 
talcosis. Siegal and colleagues (1943, as 
cited in Stokinger 1981b/Ex. 1-1127) 
noted that the incidence of advanced 
fibrosis in a group of 221 talc miners and 
millers was 14.5 percent. These workers 
were primarily exposed to fibrous talc, 
which was believed to be responsible 
for the pathology of the asbestos-like 
lung lesions. A study by McLaughlin et 
al. (1949. as cited in Stokinger 1981b/Ex. 
1-1127) revealed that talc-induced 
pneumoconiosis was caused by the 
fibrous varieties of talc; in animal 
studies by Schepers and Durkan (1955, 
as cited in Stokinger 1981b/Ex. 1-1127), 
the degree of fibrosis in the lung tissue 
was found to be a function of the length 
of the talc fibers, rather than of the, 
composition of the talc itself. A paper by 
Kleinfeld, Giel, Majeranowski. and 
Messite (1963. as cited in Stokinger 
198lb/Ex. 1-1127) reported that 
postmortem examinations on six talc 
industry workers showed that the 
asbestotic bodies found in the lung 
bronchioles or embedded in fibrous 
tissue were indistinguishable from the 
asbestos bodies seen in cases of 
asbestosis. 


Kleinfeld, Messite. Kooyman. and 
Zaki (1967/Ex. 1-704) later conducted a 
cohort study of 220 workers who had 
been employed in a mine that produced 
talc that had a tremolite and 
anthophyllite content. Of the 91 deaths 
in this group, 10 resulted from 
respiratory cancer and 28 were 
attributed to pneumoconiosis. The 
proportional mortality rate from 
respiratory cancer was four times the 
expected rate. In 1974, when Kleinfeld, 
Messite. and Zaki (Ex. 1-705) performed 
a follow-up study of this group (which at 
that time consisted of 260 workers [108 
deaths]), they foimd significant 
differences between the expected and 
observed mortality in the period 1950 to 
1954, but not during 1960 to 1969. These 
investigators attributed this finding to 
the reduction in talc dust counts from 
averages of 25 to 73 mppcf 
(approximately 4 to 12 mg/m*) in the 
years between 1948 and 1965 to 
averages of 9 to 43 mppcf 
(approximately 1.5 to 6.5 mg/m*) in the 
period 1966 to 1969. This study also 
showed a decrease of greater than 50 
percent in deaths due to pneumoconiosis 
in the 1965-to-1969 time period. 

Studies by NIOSH (Dement and 
Zumwald 1978, as cited in ACGIH 1986/ 
Ex. 1-3, p. 552) of 398 white male 
workers employed between 1947 and 
1959 in the talc industries found that 74 
of these men had died, and that 
bronchogenic cancer was the cause of 
death in nine men; only 3.3 deaths from 
this cause would have been expected. 
Nonmalignant respiratory disease 
(NMRD) exclusive of influenza, 
pneumonia, and tuberculosis accounted 
for three deaths; 1.5 would have been 
expected. From these data, NIOSH 
concluded that a significant increase in 
mortality due to bronchogenic cancer 
and NMRD had occurred as a result of 
occupational exposure to talc dust. 
NIOSH’s report also included a 
morbidity study of 12 talc industry 
workers, currently employed, in which 
chest x-rays, lung function tests, and 
questionnaires were used. This study 
concluded that a higher prevalence of 
cough, phlegm, dyspnea, and irregular 
opacities in chest x-rays existed in these 
workers than in potash miners; 
instances of pleural thickening and 
calcification were greater than in coal 
and potash miners; and the pulmonary 
function of talc workers overall was 
reduced in comparison with that of coal 
and potash miners employed for the 
same length of time. The reductions in 
pulmonary function among the talc 
workers were dose- and duration- 
related. 


The ACGIH (1986/Ex. 1-3, p. 552) 
concluded that serious health effects 
have been associated in the past (i.e., 
prior to 1945) with exposures to 
amphibole-containing talc. However, the 
ACGIH believes that the introduction of 
mining improvements has all but 
eliminated “the excess of death rates 
from pneumoconiosis and lung cancer" 
(ACGIH 1986/Ex. 1-3, p. 552). 

Two recent studies of the health 
effects associated with talc exposures 
(Rubino, Scansetti. Piolatto, and 
Romano 1976/Ex. 1-601; Selevan. 
Dement, Wagoner, and Froines 1979/Ex. 
1-989) are available. The Rubino, 
Scansetti, Piolatto, and Romano (1976/ 
Ex. 1-801) study found that miners and 
millers exposed to an average of 849 to 
8470 mppcf-years (miners) or 76 to 651 
mppcf-years (millers) showed no 
increase in the number of observed 
(compared to expected) deaths from 
causes other than silicosis. These 
authors concluded that the disease- 
causing factor in these workers was 
silica rather than talc (Rubino, Scansetti. 
Piolatto, and Romano 1976/Ex. 1-801). 

The Selevan. Dement, Wagoner, and 
Froines (1979/Ex. 1-089) study of 392 
workers exposed to talc in five mines 
found nonmalignant respiratory deaths 
for millers to be almost eight times the 
expected rate, while miners experienced 
more than three times the expected 
mortality rate for NMRD. The ACGIH 
(1988/Ex. 1-3, p. 552) believed that the 
Selevan et al. (1979/Ex. 1-989) study is 
incomplete because confounding factors 
were not adequately identified and 
controlled for. 

With regard to NIOSH’s findings 
(Dement and Zumwald 1978). of excess 
cancer deaths among talc workers. 
OSHA is currently reviewing the 
scientific and toxicological data 
describing the effects of exposure to the 
nonasbestiform varieties of mineral 
fibers that are found in talc deposits. 
OSHA is considering a separate 
rulemaking to address this issue. 

OSHA is proposing an 8-hour TWA 
limit of 2 mg/m* for the respirable dust 
of talc containing no asbestos fibers and 
less than 1 percent crystalline silica in 
the construction, maritime, and 
agricultiire industries. The Agency 
believes that this limit will protect 
workers in these sectors from the 
significant risk of nonmalignant 
respiratory effects associated with 
exposure to talc dust; OSHA considers 
these effects material impairments of 
health. In addition, promulgation of this 
limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. According to the 
ACGIH (1986/Ex. 1-3). talc may. at 
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times, occur in a fibrous form. At this 
time. OSHA has not made any 
preliminary determinations with regard 
to the possible health consequences 
resulting from exposure to talc fibers. 
TIN OXIDE 

CAS: 7440-31-5: Chemical Formula: SnO 
H.S. No. 1395 

OSHA has no exposure limit for tin 
oxide in the construction, maritime, or 
agriculture industry. The ACGIH has a 
TLV® of 2 mg/m* as an 8-hour TWA. 
NIOSH has no REL for tin oxide. The 
Agency is proposing a PEL of 2 mg/m* 
as an S-hour TWA for tin oxide in 
construction, maritime, and agriculture; 
NIOSH concurred (Ex. 8-47, Table Nl) 
with this limit when the Agency recently 
established it in general industry. 
Promulgation of this limit will make the 
PEL for tin oxide consistent across all 
OSHA-regulated sectors. 

Tin oxide may be a white or yellow- 
brown powder. It is used as a reducing 
agent, an intermediate in the 
preparation of stannous salts used in the 
plating and glass industries, and as an 
ingredient in pharmaceuticals and soft 
abrasives (Hawley's 1987, p. 1089). 

Injection of tin dust intraperitoneally 
into guinea pigs resulted in a 
nonspecific, well-vascularized chronic 
granulomatous reaction (Oyanguren, 
Haddad, and Maass 1958/Ex. 1-652). 
Chronic exposure to tin oxide fume and 
dust results in stannosis, a form of 
pneumoconiosis. The fume of tin oxide 
is considered to be a more important 
source of stannosis than the dust 
(Dundon and Hi^^hes 1950/Ex. 1-732), 
but other authorities consider the 
quality of the dust and the duration of 
exposure equally important (Robertson 
and Whittaker 1955/Ex. 1-087). The 
onset of the symptoms of stannosis may 
be delayed for years; the appearance of 
the condition is signalled by difficulty in 
breathing. One worker who had been 
exposed to unspecified tin oxide levels 
for 22 years was tested for stannosis 
and registered a vital breathing capacity 
70 percent of normal and a maximal 
breathing capacity 61 percent of the 
predicted value (Spencer and Wycoff 
1954/Ex. 1-611). More than 150 cases of 
stannosis have been reported in the 
world literature (Robertson and 
Whittaker 1955/Ex. 1-987), and five 
cases were reported in the United States 
before 1954. No cases of massive 
fibrosis caused by exposure to tin oxide 
dust or fume have been reported 
(ACGIH 1986/Ex. 1-3, p. 574). 

OSHA is proposing an 8-hour TWA 
PEL of 2 mg/m* for tin oxide dust and 
fume in the construction, maritime, and 
agriculture industries. The Agency 
believes that this limit will protect 


workers in these sectors, from the 
significant risks of reduced pulmonary 
capacity and other signs and symptoms 
of stannosis. which are considered 
material impairments of health that are 
associated with exposure to this 
substance. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

TRIMELUnC ANHYDRIDE 
CAS: 552-30-7; Chemical Formula: 

C«H405 
H.S. No. 1409 

OSHA has no exposure limit for 
trimellitic anhydride in the construction, 
maritime, or agriculture industry. In 
1981, the ACGIH set 0.005 ppm (0.04 mg/ 
m*) as the 8-hour TLV*-TWA limit for 
this substance. NIOSH has no REL for 
trimellitic anhydride. The Agency is 
proposing a 0.005 ppm 8-hour TWA limit 
for this substance in the construction, 
maritime, and agriculture industries. 
NIOSH concurred (Ex. 8-47, Table Nl) 
with this limit when the Agency recently 
established it in general industry. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Trimellitic anhydride is a colorless 
solid. It is used in agricultural chemicals, 
dyes and pigments, paints and coatings, 
pharmaceuticals, and surface active 
agents. Trimellitic anhydride is also 
employed as a curing agent for epoxy 
and other resins and as an ingre^ent in 
vinyl chloride plasticizers and various 
polymers and polyesters (ACGIH 1986, 

p. 606). 

Exposure to trimellitic anhydride 
(TMAN) causes irritation of die eyes, 
nose, skin, and pulmonary tract. NIOSH 
(1978n. as cited in ACGIH 1986/Ex. 1-3, 
p. 606) reported in a current intelligence 
bulletin that trimellitic anhydride should 
be considered an extremely toxic 
workplace hazard, because exposure to 
it can cause noncardiac pulmonary 
edema and immunological sensitization, 
as well as upper respiratory tract 
irritation. 

Pulmonary edema has occurred in 
workers exposed to TMAN at 
unreported air concentrations: the 
development of pulmonary edema in 
these workers without upper respiratory 
tract irritation suggests ^at TMAN is a 
sensitizer (Rice. Jenkins. Gray, and 
Greenburg 1977/Ex. 1-358). Zeiss. 
Patterson. Pruzansky. and colleagues 
(1977/Ex. 1-501) described TMAN- 
related illnesses among a group of 
workers synthesizing this substance. 
These authors believe that there are 
three separate syndromes associated 
with TMAN exposure: rhinitis/asthma; a 
flu-like condition; and irritation of the 


upper respiratory tract. Another case )f 
TMAN-related occupational 
sensitization occurred in a worker 
exposed during the application of an 
epoxy resin coating (Fawcett. Taylor, 
and Pepys 1977/Ex. 1-636). 

At TMAN concentrations averaging 
1.5 and 2.8 mg/m* in two processes, 
NIOSH reported that employees 
reported eye and nose irritation, 
shortness of breath, coughing, nausea, 
headache, skin irritation, and throat 
irritation (NIOSH 1974c/Ex. 1-1181). 
Pulmonary hemorrhage and hemolytic 
anemia have been reported in workers 
exposed to TMAN at unspecified levels 
(Ahmad, Morgan. Patterson et al. 1979/ 
Ex. 1-460). 

Rats have shown intraalveolar 
hemorrhage after TMAN exposures to 
concentrations of 0.01 ppm (Amoco 
Chemical Corporation 1978, as cited in 
ACGIH 1986/Ex. 1-3, p. 606). 

Based on this study, OSHA is 
proposing to set the PEL in construction, 
maritime, and agriculture at an 8-hour 
TWA level of 0.005 ppm. The Agency 
believes that this limit will protect 
workers from the severe pulmonary 
effects, sensitization, and skin and 
upper respiratory tract irritation 
observed in workers exposed to this 
extremely toxic substance. The Agency 
believes that these effects clearly 
constitute material impairments of 
health and functional capacity within 
the meaning of the Act. OSHA 
preliminarily concludes that this limit is 
necessary to substantially reduce these 
significant risks, which were formerly 
uncontrolled among workers in these 
sectors. In addition, promulgation of this 
limit will make the PEL for trimellitic 
anhydride consistent across all OSHA- 
regulated sectors. 

WOOD DUST 

CAS: None; Chemical Formula: None 
H.S. No. 1430A (Hard Wood) 

H.S. No. 1430B (Soft Wood) 

H.S. No. 1430C (Western Red Cedar) 

Before 1980, OSHA regulated wood 
dust under its nuisance dust standard of 
15 mg/m* (29 CFR 1910.1000, Table Z-3). 
However, in a 1985 enforcement 
proceeding before the Occupational 
Safety and Health Review Commission, 
wood dust was held not to be covered 
by the nuisance dust standard, and the 
Agency did not regulate this substance 
after this decision (12 OSHC 1785). 
Consequently. OSHA has no current 
PELs for wood dust in the construction, 
maritime, and agriculture industries, 
although the prior air contaminants 
standard did establish PELs for wood 
dust in general industry. The ACGIH 
has a TLV®-TWA of 1 mg/m* for hard 
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wood du8t, and a TLV®-TWA of 5 mg/ 
m* and STEL of 10 mg/ro* for soft wood 
dust. The ACGIH has no limit for 
Western Red Cedar. NIOSH has no 
RELs for soft- and hardwood dusts or 
Western Red Cedar dust in construction, 
maritime, and agriculture. OSHA is 
proposing a single 8-hour TWA of 5 mg/ 
m® and a STEL of 10 mg/m® for all hard 
wood and soft wood dusts except 
Western red cedar. For Western red 
cedar, a highly allergenic species of soft 
wood, the Agency is proposing an 8-hour 
TWA limit of 2.5 mg/m®. These are the 
limits recently established for these 
substances in general industry. 
Promulgation of these limits will make 
the PELS for these substances consistent 
across all OSHA-regulated sectors. 

Wood dust is defmed as any wood 
particles €uisiiig from the processing or 
handling of woods. Hard woods derive 
from the deciduous broad-leaved 
flowering species of trees, and soft 
woods include the coniferous species 
that do not shed their leaves in the 
winter. Wood dust is produced during 
sawmill operations and in wood sawing 
and sanding procedures in furniture 
manufacture. Wood dust may be used as 
an industrial wood flour product, as an 
absorbent for nitroglycerin in the 
manufacture of dynamite, and as a filler 
in plastics, linoleum, paperboard, fur 
cleaning, and polishing agents (Sittig 
1985, p. 930: Hawley’s 1987, p. 1238). 

Exposure to wood dust has long been 
associated with a variety of adverse 
health effects, including dermatitis, 
allergic respiratory effects, mucosal and 
nonallergic respiratory effects, and 
cancer. The toxicity data in animals are 
limited, particularly with regard to 
exposure to wood dust alone; there are, 
however, a large number of studies in 
humans. The discussion below first 
describes some of the relevant 
toxicological studies and then presents 
the record evidence on wood dust. 

Animal Studies 

Groups of male guinea pigs were 
injected intratracheally with 
suspensions containing 75 mg of 
sheesham or mango wood dust or of 
hemp or bagasse flbers, or 20 mg of jute 
fiber (Bhattacharjee. Dogra, Lai, and 
Zaidi 1979/Ex. 1-463; Bhattacharjee and 
Zaidi 1982/Ex. 1-464). Animals were 
sacriflced serially at intervals up to 90 
days after injection. Lung examination 
revealed that, at 90 days. Grade I 
fibrosis of the kings had occurred in the 
guinea pigs injected with mango or jute, 
while those treated with sheesham or 
hemp had developed Grade II 
pulmonary flbrosis. 

In another experiment involving 
guinea pigs, animals were exposed by 


inhalation to average respirable dust 
concentrations of 1143 mg/m® for 30 
minutes/day, 5 days/week for 24 weeks 
(McMichael, DiPalma, Blumenstein et al. 
1983, Ex. 1-644). Histopathological 
examination showed lung changes, 
described by the authors as moderate to 
severe, in all exposed guinea pigs. The 
changes seen included an increase in 
septal connective tissue components 
and aggregation of lymphocytes; 
however, no pulmonary fibrosis or 
extensive destruction of the 
parenchymal tissue occurred. The 
authors of this study concluded that 
exposure to fir bark dust may cause 
inflammatory changes in the lung. 

Two studies examined the effect of 
exposing Syrian golden hamsters to 
beech wood dust by inhalation, with or 
without concurrent administration of the 
known carcinogen diethyinitrosamine 
(DEN) (WiUielmsson, Hellquist, 

Olofsson, and Klintenberg 1985/Ex. 1- 
402; Wilhelmsson, Jemudd, Ripe, and 
Holmberg 1985/Ex. 1-1042; Drettner, 
Wilhelmsson and Lundh 1985/Ex. 1- 
312). In each study, the animals were 
divided into four separate groups. In 
.Study I, there were 12 animals per 
group. Two groups were exposed to 
fresh beech wood dust (a hard wood 
dust) at a mean total dust concentration 
of 15 mg/m® for six hours/day, five 
days/week for 36 weeks, and one of 
these groups was also given 1.5 mg of 
DEN once a week for the first 12 weeks. 
The third group in Study I was given the 
DEN doses only (positive control), and 
the fourth group was given no exposure 
at all (negative control). 

In Study U, there were 24 animals in 
each of four groups. Two groups of 
animals were exposed to fresh beech 
wood dust at a mean total dust 
concentration of 30 mg/m® for six 
hours/day, five days/week for 40 weeks. 
The positive and negative control groups 
were treated as in Study I. 

In Study I, none of the hamsters had 
lung or nasal tumors or metaplasia. Four 
hamsters exposed to wood dust and 
DEN exhibited squamous cell 
papillomas of the trachea, as did three 
animals in the positive control group 
and one in the negative control group. 

No differences in organs other than the 
respiratory organs were seen between 
the treated and control groups in Study 
1 . 

In Study II, all DEN-exposed hamsters 
had nasal lesions ranging from 
hyperplasias and dysplasias to 
papillomas. In addition, half of all DEN- 
exposed hamsters developed nasal 
adenocarcinomas, whether or not they 
had also been exposed to wood dust. 
Half of the DEN-exposed animals also 
had papillomas of the larynx and 


trachea. In the wood-dust-exposure-only 
group, two of the animals had nasal 
lesions, one of which was an 
unclassifiable malignant nasal tumor 
and the other of which consisted of focal 
metaplasia with mild dysplasia. The 
authors concluded that exposure to 
wood dust did not increase the tumor 
incidence in DEN-exposed animals but 
did affect the respiratory tract of all 
exposed animals. 

Human Studies 

Dermatitis 

There are a large number of case 
reports, epidemiological studies, and 
other data on the health effects of wood 
dust exposure in humans. Dermatitis 
caused by exposure to wood dusts is 
common, and can be caused either by 
chemical irritation, sensitization 
(allergic reaction), or both of these 
together. As many as 300 species of 
trees have been implicated in wood- 
caused dermatitis. 

The chemicals associated with 
allergic reactions are generally found in 
the inner parts of a tree, e.g., the 
heartwood, and the workers most prone 
to these reactions are those involved in 
secondary wood processing (e.g., 
carpenters, joiners, and finishers). 

The symptoms of sensitization are 
redness, scaling, and itching, which may 
progress to vesicular dermatitis and, 
after repeated exposures, to chronic 
dermatitis. The parts of the body most 
often affected are the hands, forearms, 
eyelids, face, neck, and genitals. This 
form of dermatitis generally appears 
after a few days or weeks of contact. 

Allergic Respiratory Effects 

Allergic respiratory responses are 
mediated by the immune system, as is 
also the case with allergic dermatitis. 
Many authors have reported cases of 
allergic reactions in workers exposed to 
wood dust (Sosman, Schlueter. Fink, and 
Barboriak 1969/Ex. 1-444; Greenberg 
1972/Ex. 1-482; Pickering. Batten, and 
Pepys 1972/Ex. 1-655; Eaton 1973/Ex. 1- 
478; Booth, LeFoldt, and Moffitt 1973/Ex. 
1-466: Chan-Yeung. Ashley. Corey et al 
1978/Ex. 1-622; Edwards, Brooks. 
Henderson, and Apol 1978/Ex. 1-950; 
Innocent! and Angotzi 1980/Ex. 1-1036; 
Bush and Clayton 1983/Ex. 1-469; 
Cartier, Chan, Malo et al. 1986/Ex. 1- 
472). Asthma is the most common 
response to wood dust exposure, and 
the allergic nature of such reactions has 
been demonstrated by the presence of 
IgE antibodies and positive skin 
reactions on patch testing. The best- 
studied of the allergic reactions to wood 
dust is Western red cedar (WRC) 
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asthma; it is estimated that 5 percent of 
the workers handling this species are 
allergic to it However, only one study is 
available that relates exposure level to 
ventilatory function. In that study, 
exposure to concentrations of 2 mg/m^ 
of WRC dust caused significant 
decreases in forced vital capacity and 
forced expiratory volume (Vedal, Chan- 
Yeung. Enarson et at 1986/Ex. 1-397). 
These authors also found that exposures 
to concentrations above 3 mg/m^ 
produced eye irritation. 

Mucosal and Nonallergic Respiratory 
Effects 

This section discusses changes in the 
structure and function of the nasal 
mucosa and respiratory tract that are 
caused by exposure to wood dust. These 
changes include nasal dryness, 
irritation, bleeding, and obstruction; 
coughing, wheezing, and sneezing; 
sinusitis; and prolonged colds. These 
symptoms have been observed even at 
wood dust concentrations below 4 mg/ 
m*. 

Bellion, Mattei. and Treves (1964. as 
cited in NIOSH 1987a/Ex. 1-1005) found 
that 97 of 225 workers (carpenters, 
sawmill workers, woodworkers) 
exposed from 3 to 24 years to the dust of 
several different hard woods showed 
radiologic evidence of pulmonary 
abnormalities. Black, Evans. Ha^eld et 
al. (1974/Ex. 1-299) studied nine 
woodworkers from a woodworking 
factory in England. In all of these 
workers, mucociliary movement was 
markedly depressed, leading these 
authors to conclude that exposure to 
wood dust in the furniture industry for 
10 years or more can impair mucociliary 
clearance. These findings were 
conHimed in a Danish study involving 
furniture makers (Solgaard and 
Andersen 1975/Ex. 1-443; Andersen, 
Solgaard, and Andersen 1976/Ex. 1-297; 
Andersen, Andersen, and Solgaard 
1977/Ex. 1-296); compared with controls, 
the mucociliary transport rate was also 
significantly impaired in these 
woodworkers, and dose-response effects 
were noted. 

A respiratory survey conducted by 
Chan-Yeung. Giclas, and Henson (1980/ 
Ex. 1-474) in pulp and paper mill 
workers in British Columbia showed 
that workers exposed to wood dust at a 
mean total dust concentration of 0.5 mg/ 
m* had a slight but statistically 
significant decrease in pulmonary 
function values compared with controls. 
The authors concluded that the chemical 
preservatives used to treat the wood 
could also have been responsible for 
these adverse effects. 

In a cross-sectional survey of 1,157 
American woodworkers (both hard and 


soft wood). Whitehead, Ashikaga, and 
Vacek (198l/Ex. 1-454) found that 
exposure to higher (10-h mg-years/m®). 
as compared with lower (0 to 2 mg- 
years/m*), dust concentrations was 
associated with a statistically 
significant and higher incidence of 
decreased pulmonary function. 

However, dose-response effects were 
observed only for soft wood (i.e., pine) 
dusts. A later study by Beckman, 
Ashikaga, and Whitehead (1980, as cited 
in NIOSH 1987a/Ex. 1-1005) examined 
subgroups of the workers studied by 
Whitehead and found no correlation 
between years of exposure to pine wood 
dust and pulmonary function. 

In a pilot study of 55 workers in a 
North Carolina hardwood furniture 
plant. Goldsmith (1983, as cited in 
NIOSH 1987a/Ex. 1-1005) found that, at 
mean area wood dust concentrations of 
2 mg/m* or below, peak ventilatory flow 
correlated significantly with cumulative 
person-years of exposure. Goldsmith 
interpreted this finding to mean that 
inhalation of wood dust may impair 
large-airway function. 

A study of Italian woodworkers 
showed that the number of wood-dust- 
exposed workers who had developed 
anosmia (loss of smell) was significantly 
higher than in a control group of 
nonexposed workers (Iimocenti, Valiani, 
Vessio et al. 1985/Ex. 1-1037). Amoore 
(1986/Ex. 1-1029) conHrmed this finding 
in other workers exposed to hardwood 
dusts. 

Summary of mucosa! and nonallergic 
respiratory effects. A large number of 
studies have demonstrated that 
occupational exposure to wood dust 
causes both statistically significant and 
nonsignificant increases in respiratory 
symptoms at exposure levels as low as 2 
mg/m*. These S 5 rmptoms range from 
irritation to bleeding, wheezing, 
sinusitis, and prolonged colds. In 
addition, chronic wood dust exposure 
causes mucociliary stasis (i.e., the 
absence of effective clearance) in the 
nose and. in some workers, also causes 
changes in the nasal mucosa. Several 
studies have demonstrated decreased 
pulmonary function among wood-dust- 
exposed workers, although other studies 
have not confirmed these findings. 

Carcinogenicity 

The association between occupational 
exposure to wood dust and various 
forms of cancer has been explored in 
many studies and in many countries. In 
1987, the International Agency for 
Research on Cancer (lARC) classified 
furniture manufacturing in Category I 
(confirmed human carcinogen) and 
carpentry in Category 2B (suspected 
human carcinogen). NIOSH (Ex. 8-47) 


considers both hard and soft wood dust 
to be potentially carcinogenic in 
humans; for soft wood dust. NIOSH 
recommends a separate 6(b) rulemaking 
(Ex. 8-47, Table N6B). NIOSH 
concurred, however, with the proposed 
PEL of 1 mg/m* TWA for hard wood 
dust (Ex. 8-47, Table N6A). 

The discussion below focuses on 
selected U.S. studies. 

Nasal and sinus cavity cancer. The 
earliest U.S. study of wood dust 
exposure and nasal cancer was 
conducted by Brinton. Stone. Blot, and 
Fraumenl (Ex. 1-468) in 1976. These 
authors analyzed cancer death rates 
between 1950 and 1969 in 132 U.S. 
counties having at least 1 percent of 
their population employed in furniture 
and wood-fixture manufacturing. This 
study revealed that the age-adjusted 
mortality rate for cancer of the nasal 
cavity and sinuses among white males 
in the “furniture** counties was 
significantly higher than in nonfumiture 
counties. 

In a later case-control study, these 
authors (Brinton, Blot, Becker et al. 
1984/Ex. 1-467) anajyzed cases of nasal 
and sinus cancers occurring in North 
Carolina and Virginia between 1970 and 
1980. This study identified a 
significantly elevated risk of 
adenocarcinomas in males working in 
the furniture manufacturing industry, but 
no increased risk among lumber, 
carpentry, or construction workers. 
There was no significant increase in the 
risk of squamous cell carcinoma in 
workers from any other wood-related 
industry. 

In a study sponsored by the Inter¬ 
industry Wood Dust Task Force. Viren, 
Vogt, and Dixon (1982. as cited in 
NIOSH 1987a/Ex. 1-1005) described a 
death certificate case-control study of 
nasal cancer deaths for 1963 to 1977 in 
North Carolina, Mississippi. 

Washington, and Oregon. Findings of 
this study included a relative nasal 
cancer risk of 1.95 for industries 
Involving lumber and wood products; 
however, no significant relative risk of 
nasal cancer was seen for workers in 
the furniture-manufacturing industry. 

Imbus and Dyson conducted a study 
of nasal cancer and North Carolina 
furniture workers (1985, as cited in 
NIOSH 1987a/Ex. 1-1005). This study 
found: (1) That there was a statistically 
significant increase of nasal cancer 
among furniture workers: (2) that the 
nasal cancer rates among North 
Carolina furniture workers were much 
lower than those reported for English 
furniture workers; (3) that the number of 
nasal cancer deaths among North 
Carolina furniture workers decreased 
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between 1956 and 1977; and (4) that a 
slight excess in nasal cancer may have 
existed among North Carolina furniture 
workers but is currently either declining 
or nonexistent. 

At present the National Cancer 
Institute is conducting a cohort mortality 
study of 36.622 workers employed in the 
wood, metal, and plastic furniture 
manufacturing industries (Miller et al. 
1988, as cited in NIOSH 1987a/Ex. 1- 
1005]. Results are too preliminary to be 
described at this time. 

Summary of evidence for nasal and 
sinus cavity cancers. NIOSH (1987a/E)t. 
1-1005) concluded that the literature 
clearly demonstrates an association 
between occupational wood dust 
exposure and nasal cemcer. English 
studies first identified this link by 
showing a 10- to 20-time8-greater 
incidence of nasal adenocarcinoma 
among woodworkers in the furniture 
industry than among other woodworkers 
and 100 times greater than in the general 
population. In the United States, three 
studies have reported a fourfold risk of 
nasal cancer or adenocarcinoma in 
furniture workers, and another study 
noted a similar relationship between 
nasal cancer and wood dust exposure. 
One other study failed to find such an 
association for furniture workers, but 
did find an increase among logging and 
timber industry workers. 

Pulmonary cancer. A number of 
studies investigating the association 
between wood dust exposure and the 
development of lung cancer have been 
conducted Milham (1974/Ex. 1-943) 
found a significant excess of malignant 
tumors of the bronchus and lung in 
workers who had belonged to the AFL- 
CIO United Brotherhood of Carpenters 
and Joiners of America. Only 
construction workers showed a 
statistically significant increase in lung 
cancer rate. 

In a study of lung cancer in Florida 
residents. Blot, Davies. Brown et al. 
(1982/Ex. 1-465) found that an elevated 
risk of lung cancer that was statistically 
significant existed among workers in the 
lumber and wood industry and in 
construction; however, smoking may 
have been a confounding factor in these 
results. 

Summary of evidence for pulmonary 
cancer. The association between lung 
cancer and occupational wood dust 
exposure is inconclusive, although 
several epidemiological stiidies have 
reported increases in lung cancer among 
wood-dust-exposed workers. 

Hodgkin*s disease. The data on the 
relationship between exposure to wood 
dust and the development of Hodgkin's 
disease are conflicting. Milham (1907/ 
Ex. 1-750) and Milham and Hesser 


(1967/Ex. 1-645] concluded, on the basis 
of a case-cohort study of 1,549 white 
males dying of this disease between 
1940-1953 and 1957-1964, that there was 
an association between Hodgkin's 
disease and exposure to wood dust. 

Another study (Spiers 1960/Ex. 1-445) 
concluded that men working in the 
wood industries in the eastern United 
States were at special risk for Hodgkin's 
disease, and suggested that pine pollen 
exposure might be responsible for the 
increase. 

A Washington State epidemiological 
study (Petersen and Milham 1974/Ex. 1- 
654) also foimd that woodworkers had 
an increased risk of Hodgkin's disease, 
and the work of these authors was 
supported by the results of another 
study (Grufferman, Duong, and Cole 
1976/]^. 1-484), which showed a 
nonsignificant increase in the relative 
risk for Hodgkin's disease among 
woodworkers. 

Summary of evidence for Hodgkin 's 
disease. Although the data are 
conflicting, several epidemiological 
studies of U.S. workers do report 
increases in the incidence of Hodgkin's 
disease among woodworkers. This 
excess is particularly apparent among 
carpenters. 

Other cancers. NIOSH (1987a/Fjc. 1- 
1005) concluded that the data on the 
relationship between occupational 
exposure to wood dust and the 
development of cancers other than 
nasal. Hodgkin's disease, or lung 
cancers are Insufficient and 
inconclusive. 

After a review of the record in the 
prior rulemaking, OSHA has determined 
t^t the health evidence for the toxicity 
of wood dust cannot be separately 
distinguished for soft wood and hard 
wood. In addition, the Agency was 
convinced in that rulemaking that most 
operations involve both kinds of wood 
and are performed on the same 
machines and equipment and in the 
same facility. Thus, any controls 
Installed to reduce exposures would of 
necessity need to be sufficient to reduce 
airborne dust levels to the lower of the 
two limits (i.eM to the proposed wood 
dust limit of 1 mg/m’). 

Some commenters involved in the 
earlier rulemaking found fault with 
several of these studies on the grounds 
that they involved British or other non- 
U.S. woodworkers (see, for example, 
Exs. 8-34,191, 3-626, and 3-917), 
involved only a small number of 
subjects (see. for example, Exs. 8-34, 
168, and 191), had inconsistent results 
(see, for example. Ex. 6-34), or failed to 
demonstrate a dose-response 
relationship between wood dust 
exposure and the health effect of 


concern (see, for example, Exs. 8-34,3- 
626, 3-917, and 191). The Inter-lndustry 
Wood Dust Coordinating Committee 
(IWDCC) stated: 

(T]he observations In the European studies 
arc not representative of conditions in U.S. 
workplaces, especially under modem 
conditions * * *. 

The English and other European experience 
does not provide an accurate predictive 
model for the incidence of nasal cancer. 

• • • The excesses of nasal cancer observed 
in the European studies simply have not been 
observed in the United States at any time 

• • • (Ex 3-748. pp. 2. 62). 

OSHA agrees with the IWDCC that the 
incidence of nasal cancer seen in the 
United States is substantially lower than 
that seen in other countries, particularly 
in Great Britain. However, the Agency 
does not agree that excesses in nasal 
cancers, and particularly of nasal 
adenocarcinomas, have not been 
observed in American woodworkers. 
Several U.S. studies have reported 
excesses in nasal cancer risks among 
employees in the wood industries 
(Brinton, Stone, Blot, and Fraumeni 
1976/Ex. 1-468; Brinton. Blot Becker et 
al. 1984/Ex. 1-467; Viren, Vogt and 
Dixon 1982, and Imbus and Dyson 1985, 
both as cited in NIOSH 1987a/Ex. 1- 
1005). 

In response to those commenters who 
argued that none of the studies 
described by OSHA presented sufficient 
dose-response data to be used as a basis 
for establishing a limit the Agency 
emphasized that it was not relying on 
any single study to determine that wood 
dust presents a significant risk of 
material health impairment Instead, 
OSHA made this determination on the 
basis of the findings in the dozens of 
studies reporting on the respiratory, 
irritant, allergic, and carcinogenic 
properties of wood dust. The Agency 
preliminarily finds the results of these 
studies biologically plausible and their 
findings reproducible and consistent It 
is true that some of these studies, like all 
human studies, have limitationa of 
sample size, involve confounding 
exposures, have exposure measurement 
problems, and often do not produce the 
kind of dose-response data that can be 
obtained when experimental animals 
are subjected to controlled laboratory 
conditions. What the large group of 
studies being relied upon by OSHA to 
establish the significance of the risk 
associated with exposure to wood dust 
do show is that the overall weight of 
evidence that such exposures are 
harmful and cause loss of functional 
capacity and material impairment of 
health is convincing beyond a 
reasonable doubt. 
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The Agency preliminarily finds that 
the health evidence clearly indicates 
that occupational exposure to wood dust 
poses a significant risk of material 
health impairment at the lO-mg/m* (or 
particulate PEL) level. OSHA therefore 
believes that establishing an fi-hour PEL 
of 5 mg/m* and a 15-minute STEL of 10 
mg/m* in construction, maritime, and 
agriculture for all wood dusts (except 
Western red cedar) will substantially 
reduce this significant risk. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all reflated sectors. 

For construction, maritime, and 
agriculture. OSHA proposes an 8-hour 
TWA PEL of 2.5 mg/m* for Western red 
cedar wood dust, based on its widely 
recognized ability to cause immune- 
system-mediated alleigic sensitization. 

A study by Brooks, Edwards, Apol, and 
Edwards (1980) that was submitted by 
the United Petitioners (Ex. 82D) reports 
that 

a high prevalence of occupational asthma 
was observed among workers exposed to 
WRC wood dust (Ex. 82D. p. 315). 

At the hearing. Dr. Brooks described 
occupational asthma as follows: 

[T]here are spasms of the brcmchial tubes, 
there is reduced air flow on expiration • • • 
[the extent of which depends] on the extent 
of the exposure, and also * * * on the 
duration of the exposiue * * * as a 
consequence of this sensitization and airway 
injury horn the sensitization and the 
asthmatic reaction and the various 
biochemical and cellular changes that occur, 
there develops an associated process * * * 
the airways develop an increased sensitivity 
and an increased broncho-spastic 
responsiveness to many different non-specific 
stimuiL So such things as cold air. dust, 
fumes, gases that are non-specific and 
wouldn’t normally • • • [affect] most 
individuals (will affect] the individual with 
occupational asthma. And it’s [such] hyper¬ 
reactive airways that cause individuals to 
continue to have disability and to continue to 
have symptoms once they leave the work 
place * • *. They develop this nonspecific 
bronchial hyper-reactivity which may last the 
rest of their life (Tr. pp. 12-339 to 12-343). 

The 1980 study by Brooks. Edwards, 
ApoL and Edwards found a dose-related 
relationship between total WRC dust 
level and prevalence of asthma in 
employees in jobs with the greatest dust 
exposures. The Brooks et al. study found 
asthma in zero percent of WRC woricers 
exposed at 0,5 mg/m*; however, at 3.56 
mg/m*. this percentage rose to 5 
percent. 

In the prior rulemaking, the United 
Petitioners submitted a 1988 paper by 
Goldsmith and Shy that found that there 
is a clearly defined asthma syndrome 
produced by WRC (Ex. 3-362). OSHA 
preliminarily finds these studies 


convindiig evidence of WRCs 
allergenic potential; in addition, the 
Agency believes that a threshold for 
occupational asthma exists and lies 
between 2 and 3.4 mg/m*. Based on this 
evidence, OSHA preliminarily 
concludes that an 8-hour PEL of 2.5 mg/ 
m* is necess€U7 to protect workers from 
the significant and often permanent 
ejects of immune-mediated 
occupational asthma associated with 
exposure to WRC dust at levels above 
this limit. 

In construction, maritime, and 
agriculture, OSHA is proposing a PEL of 
5 mg/m* as an 8-hour TWA and 10 mg/ 
m* as a 15-minute STEL for hard and 
soft wood dust, with the exception of 
Western red cedar, for which a PEL of 
2.5 mg/m* (8-hour TWA) is being 
proposed. OSHA preliminarily 
concludes that promulgation of these 
exposure limits will substantially reduce 
the significant risk of material 
impairment in the form of pulmonary 
dysfunction (including changes in peak 
flow, interference with mucociliary 
clearance, respiratory symptoms, and 
chronic effects) that is associated with 
exposure to wood dust at the higher 
levels that would be permitted in the 
absence of any limit. In addition, 
promulgation of these limits will make 
the PELs for these substances consistent 
across all OSHA-regulated sectors. 
YTTRIUM AND COMPOUNDS 
CAS No: 7440-65-6 (Yttrium); Chemical 

Formula: Varies with Compound 
H.S. No. 2169 

In general industry, construction, and 
maritime. OSHA’s current PEL for 
yttrium and compounds (measured as 
yttrium) is 1 mg/m* as an 8-hour TWA; 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed. The ACGIH TLV*-TWA for 
yttrium and its compounds is 1 mg/m* 
as an 8-hour TWA. OSHA is retaining 
its current limit of 1 mg/m* as a 8-hour 
TWA in construction and maritime and 
is proposing to extend this limit to 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

* Yttrium is a metallic element that is 
odorless, lustrous, and dark gray 
(ACGIH 1986, p. 641(86)). Examples of 
yttrium compounds of commercial 
interest are yttrium oxide, yttrium 
acetate, yttrium bromide, yttrium 
chloride, yttrium phosphide, yttrium 
sulfate, yttrium vanadate, and yttrium 
nitrate hexahydrate. Yttrium is used to 
make alloys, in the manufacture of 
lasers, and in nuclear technology 
(ACGIH 1986, p. 641(86); Hawley’s 1987, 
p. 1246). Yttrium compounds are used as 


reagents in analytical chemistry, as 
ingredients in electronic components, in 
phosphors for color television tubes, as 
mandes in gas and acetylene lights, and 
in many other applications (ACGIH 
1988, p. 641(86); Hawley’s 1987, p. 1246). 

Yttrium and its compounds cause liver 
and lung damage in experimental 
animals. In general, yttrium’s oral 
toxicity is low, although this substance 
is highly toxic when administered 
parenterally (Clayton and Clayton 1981, 
p. 1678). Acute toxicity varies with the 
compound and species. The 
intraperitoneal LDmS in rats for yttrium 
chloride, yttrium nitrate, and yttrium 
oxide, respectively, are 45 mg/kg, 362 
mg/kg, and 230 mg/kg (RTECS 1989. 
’’Yttrium chloride”; RTECS 1980, 

’’Yttrium oxide”: Sax and Lewis 1989. p. 
3508). Rats injected intraperitoneally 
with 60 mg/kg of elemental yttrium 
every other day for 5 months survived, 
and autopsy failed to reveal 
accumulation of yttrium in the bones of 
these animals (MacDonald. Nusbaum, 
and Alexander et al. 1952, in ACGIH 
1986). Rats exposed to yttrium oxide in 
the form of a single 50-ing Intratracheal 
dose developed emphysema and diffuse 
granulomatous nodules within 8 months 
of the exposure (Clayton and Clayton 
1981, p. 1682). Rata exposed to an 
unspecified concentration of yttrium 
chloride developed liver edema (with 
portal congestion), pleural effusions, and 
pulmonary hyperemia (Stokinger 1963, in 
Clayton and Clayton 1981, p. 1682). 

There are no reports of yttrium-related 
exposure effects in humans; however, 
based on effects seen in animals, 
exposure to yttrium or its compounds is 
likely to cause lung and liver damage in 
overexposed individuals. 

Based on this evidence. OSHA 
preliminarily concludes that workers in 
agriculture are at risk of experiencing 
lung and liver effects at the exposures 
permitted by the absence of an OSHA 
PEL Accordingly, OSHA is proposing an 
8-hour TWA PEL of 1 mg/m* for yttrium 
and its compounds in agriculture. In 
addition, promulgation of this limit will 
make the PEL for yttrium consistent 
across all OSHA-regulated sectors. 

Preliminary Conclusions For All 
Respiratory Toxicants 

As Table C6-2 and the discussions 
above show, limits for the respiratory 
toxins have been established to control 
employee exposures to or below the 
airborne concentrations of these 
substances that have been associated 
with the development of acute or 
chronic respiratory effects. For most of 
these substances, the evidence is 
sufficient to identify the NOE or low- 
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effect levels that are related to these 
effects in humans or animals. 
Accordingly, OSHA preliminarily 
concludes that maintaining employee 
exposures at or below these limits will 
greatly decrease the likelihood that 
employees will be at significant risk of 
respiratory effects when they are 
exposed to these substances in the 
workplace. Because the chronic 
pulmonary disease caused by exposure 
to toxic dusts is often incapacitating, 
such exposures can effectively end the 
working life of severely affected 
individuals. Less-serious pulmonary 
disease can result in lost workdays, 
both as a result of the associated 
symptoms themselves apd as a 
consequence of increased susceptibility 
to respiratory infections. The effects of 
exposure to acute pulmonary toxins, 
such as ozone or trimellitic anhydride, 
range from reduced lung function to life- 


threatening pulmonary edema. OSHA 
has preliminarily determined that these 
adverse pulmonary effects constitute 
material impairments of health. The 
Agency believes that the proposed limits 
will substantially reduce these 
significant occupational risks. In 
addition, promulgation of these limits 
will make OSHA's PELs for these 
substances consistent across all 
regulated sectors. 

7. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Cardiovascular Effects 

Introduction. OSHA is proposing to 
revise or establish limits for eleven 
chemicals on the basis of their adverse 
effects on the cardiovascular system. 
Table C7-1 lists these cardiovascular 
toxins, along with their CAS numbers. 
HS numbers. 1987-1988 ACGIH TLV^s, 
and NIOSH RELs (if any). In addition, 


Table C7-1 shows OSHA's current PELs 
for these substances in construction and 
maritime. OSHA has no PELs for these 
substances in agricultural workplaces. 
The right-hand column in Table C7-1 
shows the PELs that were recently 
established for these cardiovascular 
toxins in general industry; these are the 
limits being proposed today for 
construction, maritime, and agricultural 
workplaces. Promulgation of these limits 
will thus make OSHA's PELs for these 
11 substances consistent across ail 
regulated sectors. 

Description of the Health Effects. 
Although the cardiovascular system can 
be adversely affected in many different 
ways by exposure to toxic substances, 
the adverse effects caused by exposure 
to the eleven chemicals shown in Table 
C7-1 are limited to three categories: (1) 
Cardiac sensitization: (2) vasodilation: 
and (3) atherosclerosis. 


Table C7-1.—Substances For Which Proposed Limits Are Based on Avoidance of Cardiovascular Effects 


H.S. Number/ChemicaJ Narne 


CAS No. 


Cunrem OSHA PEL In 
Construction, and 
Mantme > 


1967>1988 ACGIH 
TLV* * 


NKDSH REL » 


Proposed OSHA PEL In 
Construction Maritime, 
and Agncuiture * 


2006 Antimony and compounds-. 
1070 Carton disulfide_ 


1067 Chkxopentafluoro6thar>6... 
2056 Dichlorodifluoromethane.... 
2060 Oichiorotetrafluofoettane.. 
1170 Ethylene glycol dinItrate;... 


1180 Fluorotrichlofomethane.. 
1290 Nitroglycenn_ 

2124 Pentachlorophenol —.... 
1364 Sodium azide.. 


1403 1.1.2-Tr1chloro-1.2.2-trtfluofoethane.. 


7440-36-0 

75- 15-0 

76- 15-3 

75- 71-6 

76- 14-2 
628-96-6 

75-69-4 

55-63-0 

87-66-5 

26626-22-6 


76-13-1 


0.5 mg/m» TWA...... 

20 ppm TWA. SKki. 


1000 ppm TWA_ 

1000 ppm TWA... 

1 mg/m* Ceiling, SIdn. 

1000 ppm TWA_ 

2 mg/m* TWA, Skin.... 


0.5 mg/m* TWA_ 

10 ppm TWA, Skin.._ 

1000 ppm TWA.. 

1000 ppm TWA.. 

1000 ppm TWA... 

0.3 mg/m* TWA, Skin. 


1000 ppm Ceiling..... 

0.5 mg/m* TWA. Skin 


0.5 mg/m> TWA. Skin 


1000 ppm TWA.. 


0.5 iT>g/m* TWA, Skin 
0.1 ppm Ceiling... 


1000 ppm TWA, 1250 
ppmSTEL 


0.5 mg/m* TWA. 

1 ppm TWA, 10 ppm 
Ceiling (15-min). 


0.1 mg/m* Ceiling 
(20-min) 


0.1 mg/m* Cellir^g 
(20-min) 


0.5 mg/m* TWA 
4 ppm TWA 12 ppm 
STEU Skia 
1000 ppm TWA 
1000 ppm TWA 
1000 ppm TWA 
0.1 mg/m* STEL, Skin. 

1000 ppm Ceiling. 

0.1 mg/m» STEL Skin. 

0.5 mg/m* TWA, Skin. 
0.1 ppm Ceiling. Skin (as 
HN,); 0.3 mg/m» 
Ceiling, Skin (as 
NaNs). 


‘ OSHA's PELS do not currently apply in Agriculture; OSHA's TWA limits are tor 8-hour exposures, its STELs are for 15 minutes unless olhen^rise specified, and 
Its ceilings are peaks not to be exceeded for any penod of time. 

* The ACGIH TLV •-TWA is for an 6-hour exposure; Its STEU are 15-minute limits not to bo exceeded more than 4 times m any working day, with a minimum 

of 60 minutes betv^n successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. . ^ ^ 

* NIOSH TWA hmrts are for 10 hour/day, 40 hour/week exposures unless othemnse specifted. and its ceilings are peaks not to be exceeded for any period of 
time unless a duration is specified in parentheses. 

* This IS the limit recommended by NIOSH for ethylene glycol dinitrate or nitroglycerin aior)e or for a mixture of the two. 


Because these effects can have 
potentially disabling or life-threatening 
outcomes. OSHA has preliminarily 
concluded that these effects clearly 
constitute material impairments of 
health and functional capacity. 

Cardiac sensitization is a form of 
sensitization that is not mediated by the 
immune system; instead, chemicals that 
are cardiac sensitizers make the heart 
sensitive to the effects pf a class of 
biological compounds called 
sympathomimetic amines. The 
physiological action of 
sympathomimetic amines is to stimulate 
the heart to beat faster, the hormone 


adrenaline (also called epinephrine] is 
an example of a sympathomimetic 
amine. Adrenaline is normally secreted 
into the bloodstream when the body 
anticipates an increase in physical 
exertion, such as occurs when someone 
is frightened. To increase the heartbeat 
rate, individuals must be exposed to a 
concentration (dose) of epinephrine that 
is equal to or higher than the no-effect 
level for this substance. The effect of a 
cardiac sensitizer is to lower the no¬ 
effect level so that the heartbeat rate is 
stimulated by exposure to a lower 
concentration (or dose) of adrenaline. 
The region of the heart that becomes 


sensitized is the pacemaking and 
cpnduction system, which determines 
the rhythm and rate of the heartbeat. 
Unregulated or unnecessary interference 
with this region of the heart can result in 
arrhythmia, an abnormality in the 
rhythm or rate of the heartbeat (Levy 
1985/Ex. 1-210). The clinical 
consequences of arrhythmia vary among 
individuals, e.g., a young person with a 
healthy heart may not be adversely or 
seriously affected by an arrhythmia. 
However, fatal arrhythmias have 
occurred in healthy young people, and 
arrhythmias can result in cerebral or 
myocardial ischemia, shock, or 
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congestive heart failure in older people 
or in individuals whose cardiovascular 
systems have already been 
compromised. 

Vasodilators are compounds that 
cause blood vessels to expand, resulting 
in a decrease in blood pressure 
(hypotension] and a decrease in the 
amount of blood reaching the organs. 
Acute hypotension is a common cause 
of shock (“Harrison’s Principles of 
Internal Medicine,*’ 10th ed., Petersdorf 
et al. 1983), Chronic h>T)otension may 
result in a number of symptoms, 
including lethargy, weakness, easy 
fatigability, and dizziness or faintness. 

Atherosclerosis is a serious disease 
produced by a degenerative process in 
the arteries. Plaques containing lipids, 
complex carbohydrates, blood pr^ucts, 
and calcium form on the inside walls of 
arteries, usually on the major blood 
vessels. These plaques are also called 
atheromas; their presence makes 
arteries narrower. Depending on which 
arteries in the body contain atheromas, 
different clinical consequences may 
result; these include renal hypertension, 
stroke, and myocardial ischemia 
(inadequate circulation of blood to the 
myocardium] [Balazs, Hanig, and 
Herman 1986/Ex. 1-176). Some 
chemicals can enhance or accelerate the 
formation of atheromas and thereby 
encourage the development of 
atherosclerosis, a major cause of 
coronary heart disease. 

Dose-Response Relationships and 
Cardiac Effects 

For several of the chemicals shown in 
Table C7-1. the proposed limits are 
based primarily on epidemiological 
studies, health surveys, and case reports 
indicating that occupationally exposed 
workers subjected to concentrations 
above a no-adverse-effect level 
experience these cardiovascular effects. 
However, human data for several other 
of these chemicals are scarce. For these 
chemicals, the proposed limits are based 
on the results of studies in laboratory 
animals. 

Chemically induced cardiovascular 
disease occurs in a pattern that 
corresponds to a typical effect-level 
dose-response relationship; that is. an 
exposure level and exposure duration 
exist below which the substance 
appears unlikely to exert an adverse 
effect. Thus, the limits proposed for 
substances in this group are designed to 
maintain exposures below this apparent 
no-adverse-effect level. For the eleven 
substances in this group of 
cardiovascular toxins, the available 
toxicologic data and OSHA’s 
preliminary findings are described 
below. 


ANTIMONY AND COMPOUNDS 
CAS: 7440-36-0; Chemical Formula: 

Varies 

H.S. No. 2008 

OSHA’s current PEL for antimony and 
its compounds (measured as antimony, 
or Sb) in general industry, construction, 
and maritime is 0.5 mg/m” as an 8-hour 
time-w'eighted average. There is no PEL 
in agriculture. Both NIOSH and the 
ACGIH also have an 8-hour TWA limit 
of 0.5 mg/m” for this substance and its 
compounds. OSHA is proposing to 
establish an 8-hour TWA PEL of 0.5 mg/ 
m” for antimony and its compounds in 
agriculture. This is the limit recently 
established for these substances in 
general industry. 

Antimony is a shiny, silvery or gray 
metal or a yellow crystalline solid (New 
Jersey Department of Health 1986). 

Some of the compounds of antimony in 
Industrial use include antimony lactate, 
antimony pentachloride, antimony 
pentafluoride. antimony potassium 
tartrate, antimony tribromide, antimony 
trichloride, antimony trifluoride, and 
antimony trioxide. These compounds 
find use in various applications: fabric 
dyeing; metal-coloring; catalytic 
reactions; insecticidal applications; the 
production of porcelain, pottery, and 
pigments; and in decolorizing glass. 
When used in pestiddal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodentlcide Act fFIFRA). 

Antimony and its compounds pose 
hazards to exposed individuals by 
several routes of exposure: inhalation, 
ingestion, and eye or skin contact. 
Experimental animals exposed to 
antimony and its compounds by 
inhalation develop pulmonary irritation; 
autopsy of acutely poisoned animals 
reveals enlargement of splenic follicles 
and fa tty degeneration of the liver 
(NIOSH/OSHA 1988). The oral LD50 In 
rats for elemental antimony is 100 mg/kg 
(Genium 1989). For antimony trifluoride, 
the oral LDao in mice is 804 mg/kg 
(Genium 1989); for antimony tricMoride, 
the oral LDm in rats is 525 mg/kg 
(RTECS 1990). For antimony 
pentachloride, the LC40 in rats is 720 mg/ 
m” for 2 hours (RTECS 1990). 

Guinea pigs exposed chronically 
(duration not specified) to 45 mg/m” of 
antimony trioxide dev^oped extensive 
pneumonitis: at autopsy, they also 
exhibited fatty degeneration of the liver 
(DemehL Nau and Sweets 1945). Rabbits 
and rats exposed for 100 hours/month 
for 10 or 14.5 months to 100 to 125 mg/ 
m” concentrations of antimony (rats) or 
to 89 mg/m” concentrations of antimony 
(rabbits) developed lipoid pneumonia 


(Gross 1955). Female rats exposed to 
antimony trioxide at a concentration of 
3.2 or 4.2 mg/m” for 6 hours/day, 5 
days/week for 1 year developed lung 
tumors (EPA 1983). Rats, rabbits, and 
dogs exposed 7 hours/day to antimony 
sulfide (at an antimony concentration of 
3.07 to 5.6 mg/m”) for 6 weeks 
developed functional disorders of the 
heart and parenchymatous degeneration 
of the myocardium (Brieger, Semisch, 
Stasney, and Piatner 1954). 

In humans, exposure to antimony 
compounds causes, depending on the 
specific compound, irritation of the eyes, 
mucous membranes, and skin, 
pneumoconiosis, chronic cough, 
gastrointestinal symptoms, and cardiac 
effects (Potkonjak and Pavlovich 1983; 
Taylor 1966). Workers exposed to 
antimony trisulfide. antimony trioxide, 
or antimony trichloride have developed 
pulmonary fibrosis, electrocardiogram 
changes, heart muscle changes, and 
sudden death from heart attack 
(NIOSH/OSHA 1988). In a group of 
abrasive industry workers examined 
after exposure to mean antimony levels 
of 3 to 5 mg/m” for 8 months to 2 years, 
37 of 75 were found to have changes in 
their electrocardiograms. 14 of 75 had 
elevated blood pressure readings, and 7 
of 111 had ulcers; six sudden heart- 
related deaths and two other deaths 
from chronic heart disease had occurred 
among these workers (Brieger, Semish, 
Stasney, and Piatner 1954). Dermal 
effects, known as “antimony spots” 
have been recognized in antimony 
workers for years, but the 
pneumoconiotic potential of these 
compounds has only been recognized in 
the last 20 years or so (McCallum 1963). 
Antimony spots take the form of papules 
and pustules around the sweat and 
sebaceous glands (McCallum 1963). 
Exposure to antimony halides or oxides 
causes irritation of the eyes, nose, and 
upper respiratory tract in exposed 
workers (Taylor 1968; Cordasco 1974). 
Increased rates of 8|>ontaneous 
abortions and premature births have 
been reported in metalluigical workers 
in the Soviet Union (Belyaeya 1967); 
there is also some evidence that 
exposure to antimony may cause an 
increased risk of lung cancer (Proctor, 
Hughes, and Fischman 1988, p. 79). 

Based on the evidence discussed 
above, OSHA preliminarily concludes 
that, in the absence of a limit, 
agricultural workers who are exposed to 
antimony or its compounds are at 
increased risk of irritation of the e/es, 
nose, and upper respiratory tract; 
pneumoconiosis; skin rashes and 
pustules; spontaneous abortion and 
premature birth of offspring; and, 
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perhaps, of lung cancer. The Agency 
believes that the proposed permissible 
exposure limit of 0.5 mg/m* (measured 
as antimony] will reduce these 
significant risks among agricultural 
workers. In addition, promulgation of 
this limit will make OSHA’s PEL for 
these substances consistent across all 
regulated sectors. 

CARBON DISULFIDE 

CAS: 75-15-0; Chemical Formula: CSa 

H.S. No. 1070 

In construction and maritime. OSHA*s 
current limit for carbon disulfide is 20 
ppm as an 8-hour TWA, with a skin 
notation. OSHA has no PEL for this 
substance in agriculture. The 1987-1988 
ACGIH TLV*-TWA for this substance is 
10 ppm. with a skin notation. NIOSH has 
recommended exposure limits of 1 ppm 
as a 10-hour TWA and 10 ppm as a 15- 
minute ceiling. NIOSH also concurs (Ex. 
8^7. Table Nl) with the limits being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 4 ppm and with a 12-ppm 
15-minute STEL for carbon disulfide, 
with a skin notation. These are the 
limits recently established for carbon 
disulfide in general industry. 

Carbon disulfide is a clear, colorless, 
or faintly yellow liquid with a strong, 
disagreeable odor. This substance is 
used in the manufacture of soil 
disinfectants; as a veterinary 
anthelmintic; as a solvent and corrosion 
inhibitor, as a space and commodity 
fumigant; as a catalyst; and as a 
chemical intermediate in rayon and 
other manufacturing processes (HSDB 
1985). 

Carbon disulfide is a narcotic and a 
central nervous system toxin in animals. 
The oral LDm in rats is 3188 mg/kg. and 
the lowest lethal inhalation dose in the 
same species is 25 g/m* for 2 hours 
(RTECS1989). Animals acutely poisoned 
by exposure to carbon disulfide show 
excitement followed by muscular 
weakness, collapse, coma, and death by 
respiratory failure (HSDB 1985); at 
autopsy, animals showed degenerative 
changes in the ganglion cells of the 
retina and optic nerve (Grant 1986). 
Carbon disulfide has shown 
embryotoxic and fetotoxic effects in 
rats, mice, and rabbits by the oral and 
inhalation routes of administration 
(RTECS 1990); it also has reproductive 
effects in animals of several species 
(RTECS 1990). In humans, carbon 
disulfide causes adverse cardiovascular 
effects and damages the central and 
peripheral nervous systems (Proctor, 
Hughes, and Fischman 1988, p. 120). 
Occupational exposure to carbon 
disulfide has caused mental 
disturbances, including confusion, 


irritability, insomnia, and overt 
psychosM (Rom 1983. p. 318). 

OSHA is proposing to reduce the 
exposure limits for carbon disulfide on 
the basis of the results of several studies 
of British and Finnish workers (Tiller, 
Schilling, and Morris 1968/Ex. 1-92; 
Seppalanin and Tolonen 1974/Ex. 1-100; 
Tolonen et al. 1975/Ex. 1-392; Tolonen. 
Nurminen, and Hemberg 1979/Ex. 1-158; 
Sweetnam, Taylor, and Elwood 1987; 
and Nurminen and Hemberg 1985). 
These studies, taken as a whole, 
indicate that long-term exposure to 
carbon disulfide concentrations at levels 
between 10 and 40 ppm is associated 
with an excess risk of adverse 
neurological effects and with excess 
mortality for coronary heart disease. 

The study by Tiller et al. (1968/Ex. 1- 
92] of British rayon workers was the 
first to relate exposure to carbon 
disulfide with the development of 
coronary heart disease. These authors 
found that, among men employed for 
more than 10 years in the rayon industry 
and followed from 1950 to 1964, those 
exposed to carbon disulfide had death 
rates from coronary heart disease that 
were more than twice the rate in other 
rayon workers. Thus, the Tiller et al. 
(1968/Ex. 1-92] study demonstrated that 
10 years or more of exposure to carbon 
disulfide was associated with a 
significantly elevated risk of coronary 
disease. 

The United Kingdom’s threshold limit 
value for carbon disulfide, which had 
been 20 ppm in the 1960s, was reduced 
to 10 ppm in the 1970^. To examine the 
effect of this reduced limit on 
occupational risk, Sweetnam et al. 

(1987) conducted a follow-up study on 
the cohort first described by Tiller et al. 
(1968/Ex. 1-92). The health status and 
cause of death for 2,848 members of this 
cohort were ascertained up to the end of 
1982. Exposure scores representing 
cumulative exposure to carbon disulfide 
were developed for each cohort 
member, based on an analysis of 
personal and area sampling results, job 
category, and time spent in each job 
category. Sweetnam et al. (1987) found 
the pattern of mortality similar to that 
found by Tiller, Schilling, and Morris 
(1968/Ex. 1-92): among spinner 
operators, who had the highest CS 2 
exposures of any job category, 73 deaths 
from ischemic heart disease (IHD) were 
identified, compared with 42.5 expected 
deaths (SMR=172). a finding that was 
statistically significant. A statistically 
significant trend was found between 
cumulative exposure since first 
exposure and incidence of IHD 
mortality, which indicates a dose- 
related effect. A second (and perhaps 
more important) finding of this study 


was that recent (or current) exposure to 
carbon disulfide, as well as total 
cumulative exposure, were both risk 
factors for IHD. The authors established 
this association by examining the 
relationship between IHD mortality risk 
and each worker’s total CS 2 exposure in 
the two years preceding death or the 
two years before the end of the study. 
The third result of this study was that 
workers with current CSj exposure also 
had significantly higher risk than 
workers whose exposure had ceased. 
The dose-related relationship between 
increased IHD mortality risk and recent 
exposure to carbon disulfide suggested 
to the authors of this study that the 
effect of carbon disulfide on the 
cardiovascular system was direct and 
reversible. 

Thus, the Sweetnam et al. (1987) 
follow-up study determined that there is 
a relationship between the risk of IHD 
mortality and increased cumulative 
exposure to CS 2 . Among workers who 
terminated exposure, this risk declined 
to non-statistically significant levels 
after one year of no exposure. However, 
risk continued to be elevated among 
workers who continued to be exposed or 
who had not been exposure-free for a 
full year. OSHA believes that the 
findings of this study indicate that 
cumulative CS* dose from time of first 
exposure is a risk factor for IHD, and 
that this elevated risk continues unless 
exposure is terminated. That is. OSHA 
believes that workers who have been 
exposed to CSx in the past continue to 
be at increased risk as long as they are 
exposed to CSz. even when their recent 
exposure is to lower levels 
(approximately 10 ppm, the current limit 
in the United Kingdom). 

This interpretation appears to have 
been confirmed by Nurminen and 
Hemberg (1985) in their follow-up study 
of 343 Firmish rayon workers who had 
been exposed to carbon disulfide for at 
least five years. Health status data were 
obtained for these workers for the 
period 1967 to 1982. In 1972. a preventive 
program had been instituted that 
included the establishment of a 10-ppm 
exposure limit and the removal of 
workers at high risk of coronary disease 
from continued exposure to carbon 
disulfide. Median exposure levels 
(calculated largely from area samples) 
for the period 1975 to 1980 did not 
exceed 5 to 6 ppm, and third-quartile 
exposure levels did not exceed 10 ppm. 
These levels were about half those 
reported for the period 1967 to 1975. 

Nurminen and Hemberg (1985) 
reported a 4.7-fold Increase in IHD 
mortality incidence for the period 1967 
to 1972, i.e., for the period prior to the 
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eslablishiiient of the protective 
measures described above. Five years 
after these measures were instituted, 
only 19 percent of the cohort continued 
to be exposed to carbon disulfide 
(compared to 53 percent of the cohort 
exposed in 1972). The relative risk for 
the first seven years of follow-up (1967 
to 1974) was 3.2, compared with a 
relative risk of 1.0 for the last eight years 
(1974 to 1982). The excess risk of IHD 
mortality thus declined steadily 
throughout the follow-up period; this 
trend was statistically significant. The 
authors concluded that *** * * the 
cardiotoxic effects of CSa are reversible 
in the sense that the cessation of, or a 
radical decrease in, exposure reduces 
the risk of cardiovascular mortality to 
background levels** (Nurminen and 
Hemberg 1985, p. 34). Thus, the 
Nurminen and Hemberg (1985) study 
shows that reducing exposure levels 
below 10 ppm (combined, in their case, 
with a rigorous medical removal 
program to terminate exposure for 
employees who had developed signs or 
symptoms of coronary heart disease) 
can reduce the significant risk of IHD 
mortality to baseline levels. 

It should be noted, however, that this 
study should not be interpreted to mean 
that 10 ppm is sufficiently protective. 

The average exposure of this group was 
to concentrations of about 5 ppm. In 
addition, this workforce was highly 
selective, because workers having a risk 
factor for cardiovascular disease had 
been removed. As many as 50 percent of 
all middle-aged men have some risk 
factors for cardiovascular disease; 
however, a medical screening program 
as rigorous as the one in place for the 
workers in this study would 
undoubtedly screen out perhaps as 
many as half the workforce. 

Furthermore, a workforce this selective 
would be expected to have a below- 
average rate of cardiovascular disease; 
instead, it should be noted that they 
actually had an average cardiovascular 
disease risk. 

In the earlier PEL rulemaking, OSHA 
proposed a 1 -ppm 8 -hour TWA for 
carbon disulfide, and many commenters, 
including NIOSH (Exs. 8-^7 and 193), 
the APL-CIO (Ex. 194), and Dr. James 
Melius, Director of the Division of 
Occupational Health and Elnvironmental 
Epidemiology of the New York 
Department of Health (Ex. 152), 
supported this proposed limit Some 
participants (Exs. 3-747. 3-1158. 8-19, 8 - 
45, 31,125, and 174; Tr. pp. 4-74 to 4-107) 
in the prior rulemaking argued that the 
evidence in the studies described above 
did not support a limit of 1 ppm; these 
commenters argued that the cohorts in 


which excess deaths fi'om 
cardiovascular disease had been seen 
included workers who had been 
exposed for many years to levels of 
carbon disulfide much higher than the 
10- to 40-ppm levels generally reported 
in these studies. 

OSHA responded to these 
commenters in the preamble to the final 
rule for air contaminants in general 
industry (54 FR 2537) by stating that, in 
the Agency’s opinion, both cumulative 
exposure and current exposure are risk 
factors for IHD among CS 2 -expo 8 ed 
workers. Further, OSHA stated that the 
Agency believes that this excess risk 
continues for as long as exposure 
continues. 

A recent epidemiologic study by 
MacMahon and Monson (1988/Ex. 125) 
also supports carbon disulfide's 
cardiotoxicity in the workplace setting. 
The cohort in this study consisted of 
10,418 men employed between 1957 and 
1979 in the four principal viscose rayon 
plants in the United States, and the 
mortality status of the cohort was 
ascertained up to mid-1983. Cohort 
members were placed into general 
exposure categories according to job 
title; these categories were highest, 
intermediate, variable, least, and none. 
The authors found no significant 
increase in overall mortality in the 4,448 
employees with the highest potential for 
CSs exposure compared with the 
mortality among 3,311 employees with 
no CS 2 exposure. However, there was a 
statistically significant excess of 
arteriosclerotic heart disease (ASHD) 
among the most heavily exposed 
workers (242 deaths versus 195.6 
expected). No clear relationship was 
observed between exposure duration or 
latency and excess ASHD mortality; 
however, the data suggest that the risk 
was higher among employees exposed 
to CSa for 15 or more years and among 
employees hired prior to 1960. 

In addition, MacMahon and Monson 
(1988/Ex. 125) found a statistically 
significant increase in the SMR 
(SMR=:150) for ASHD among members 
of the cohort who had been exposed to 
CSa in the year immediately preceding 
death or in the year immediately 
preceding the termination date of the 
study (Ex. 125. Attachment B, Table 7 , p. 
702); however, there was no general 
pattern of increased SMRs among cohort 
members whose time since last 
exposure exceeded one year. This 
finding is consistent with the results of 
the British studies, which also found an 
increased risk of heart disease among 
recently exposed employees but not 
among employees who had left their 
jobs. 


In the prior rulemaking, one 
commenter (1988/Ex. 125) interpreted 
the MacMahon and Monson study as 
meaning that U.S. workers employed 
since 1960 were not at risk of ASHD (Tr. 
4-96). However, OSHA disagrees wi^ 
this view and believes that tShe results of 
the MacMahon and Monson (1988/Ex. 
125) study are supportive of and 
consistent with those of the British and 
Finnish studies discussed above, for the 
following reasons. First, all of the 
studies clearly demonstrate a positive 
association between exposure to carbon 
disulfide and an increased risk of 
mortality from heart disease. Second, 
studies from all three countries link the 
excess risk to cumulative CS 2 exposure. 
Third, studies from all three countries 
demonstrate that this significant risk 
can be substantially reduced or 
eliminated by reducing or stopping 
exposure, even after a considerable CS 2 
dose has accumulated; both the U.S. and 
British studies report a significantly 
increased risk of death from heart 
disease among workers who were 
recently exposed but no increased risk 
among workers whose exposures had 
ended one year or longer prior to death 
or prior to the end of the study. 

Moreover, the Finnish study reported 
steady declines in heart disease 
mortality among workers after exposure 
levels were reduced to below 10 ppm 
and a rigorous medical screening and 
removal program was instituted. These 
findings would appear to demonstrate 
that current or continued exposure to 
carbon disulfide at the levels presently 
encountered in these facilities is as 
important a risk factor for heart disease 
mortality as cumulative exposure. 
Therefore, reducing exposures to below 
10 ppm does not by itself appear to 
eliminate risk. 

In addition to evidence that carbon 
disulfide is a cardiovascular toxin, there 
is a substantial body of evidence that 
exposure to carbon disulfide presents a 
fetotoxic hazard and that this substance 
may also be a teratogen. Some of the 
early (pre-1977) animal data on 
reproductive effects were reviewed in 
the NIOSH criteria document (1977b/Ex. 
1-260) on carbon disulfide. There are 
also two more recent and relevant 
reports (Cai and Bao 1981 and 
Hemminki and Niemi 1982). Cai and Bao 
(1981) reported increased incidences of 
menstrual disturbances and of 
pregnancy toxemia, a potentially lethal 
condition, among rayon workers and 
also presented evidence that CSj can 
cross the placental barrier and be 
secreted into mothers* milk. The 
Hemminki and Niemi (1982) study found 
a significantly elevated incidence of 








26230 


Federal Register / Vol. 57, No. 114^ / Friday, June 12, 1992 / Proposed Rules 


spontaneous abortions among women 
employed in viscose rayon facilities in 
Finland; however, data on the specific 
CSi exposure levels were generally 
lacking. 

The Rohm and Haas Company 
submitted a summary (Ex. 10-5) of the 
evidence on the reproductive toxicity of 
carbon disulfide to the docket in the 
prior rulemaking; this information shows 
that carbon disulfide has caused fetal 
deaths and malformations in CSs> 
exposed laboratory animals. Rohm and 
Haas described studies in which oral 
administration of CSs to female rats 
during gestation produced both 
teratogenic and fetotoxic effects. These 
effects were magnified in the Fx 
offspring of the prenatally exposed Fi 
generation, which suggests that CSx has 
a multi-generational effect that 
continues to cause malformations in 
successive generations. 

Jones-Price et al. (1984) found both 
maternal and fetal toxicity in CD rats 
exposed orally to 200. 400, or 600 mg/kg/ 
day CSi during days 6 through 15 of 
gestation. No dose-related increases in 
the incidence of teratogenicity were 
observed. In another report, these 
authors found significant dose-related 
increases in percent resorptions/litter, 
percent non-live (dead or resorbed)/ 
litter, and percent of fetuses affected 
(non-live and malformed)/litter among 
New Zealand White rabbits exposed 
orally to 25, 75, or 150 mg/kg/day during 
days 6 through 19 of gestation, llie 
percentage of malformed fetuses per 
litter increased with dose and was 
statistically signiHcant at the highest 
dose tested. 

In an inhalation study. Hardin, Bond, 
Sikov et al. (198l/Ex. 1-899) exposed 
rats and rabbits to 20 or 40 ppm CSx for 
6.5 hours per day during days 1 through 
19 (rats) or 1 through 24 (rabbits] of 
gestation. No embryotoxic or fetotoxic 
effects were noted, Indicating that 40 
ppm is a no-effect level for these effects 
in rats and rabbits. It would thus appear 
that the lowest-reported-effect level (25 
mg/kg/day) documented by Jones-Price 
et al. (1984) for embryotoxicity/ 
fetotoxicity in rabbits corresponds to an 
equivalent airborne exposure of 58 ppm; 
this lowest-reported-effect level is in 
close agreement with the no-effect level 
reported by Hardin et al. (1981/Ex. 1- 
699) for the same species. 

OSHA believes that this evidence, 
which shows that fetotoxic and 
teratogenic effects are associated with 
exposure to carbon disulfide, warrants 
concern, particularly in light of the fact 
that CSs has been shown to cause 
inultigenerational effects in rats. Based 
on the significant risks of reproductive 
effects and cardiovascular disease. 


OSHA has preliminarily concluded that 
a substantial reduction in the PEL for 
carbon disulfide is justified for workers 
in the construction, maritime, and 
agriculture industries. The 4 ppm level 
proposed thus provides a 10-fold '^safety 
factor*’ for fetotoxic effects in animals. 
Secondly, 10 ppm does not appear to be 
sufficiently protective to eliminate 
significant risk of cardiovascular 
disease. The additional protection of 4 
ppm is needed for these effects. The 
Agency preliminarily finds that the 
proposed limits of 4 ppm as an 8-hour 
TWA and 12 ppm as a STEL, with a skin 
notation, will protect workers in these 
sectors from these significant risks, 
which constitute material health 
impairments that are potentially 
associated with exposure to this 
substance. In addition, promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 

CHLOROPENTAFLUOROETHANE 
CAS; 76-15-3; Chemical Formula; 

ClCFxCF, 

H.S. No. 1087 

OSHA has no limit for 
chloropentafluoroethane (FC-115) in 
construction, maritime, or agriculture. 
The ACGIH TLV* for this substance is 
1000 ppm as an 8-hour TWA; NIOSH 
has no REL but concurs (Ex. 8-47, Table 
Nl) with the limit being proposed. 

OSHA is proposing an 8-hour TWA PEL 
for chloropentafluoroethane of 1000 ppm 
in construction, maritime, and 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Chloropentafluoroethane is a 
colorless, nonflammable gas that has a 
mild, ether-like odor. 
Chloropentafluoroethane is used 
primarily as a refrigerant; a dielectric 
gas; an aerosol propellant; and in food 
preparation (HSDB 1969). 

At high concentrations, this substance 
is an asphyxiant and a cardiac 
sensitizer. At lower concentrations and 
in liquid (pressurized) form, contact of 
FC-115 with the skin causes frostbite 
and bums (Braker and Mossman 1980, p. 
176). Rats. mice, rabbits, and dogs have 
tolerated six-hour daily exposures to 
100.000 ppm FC-115 for 90 days without 
adverse effects (Clayton. Hood, Nick, 
and Waritz 1966/Ex. 1-952). and 
laboratory animals have tolerated 
exposure to 200,000 ppm for 3.5 hours 
daily, five days per week, for four weeks 
(Weigand 1971/Ex. 1-1102). However, 
dogs exposed to a 10- or 20-percent 
concentration of FC-115 (approximately 
100.000 to 200.000 ppm) showed central 
nervous system depression (Aviado and 
Belej 1975), and rats exposed to 190,000 


ppm for between 4 and 28 minutes 
developed apnea (cessation of 
breathing) (HSDB 1989). FC-llS’s 
potential for cardiac sensitization 
caused one of 13 unanesthetized dogs to 
develop cardiac sensitization after 
exposure to 150,000 ppm intravenously 
(Trochimowicz. Azar, Terrill, and MuHin 
1974/Ex. 1-448; Reinhardt. Azar. 
Maxfield. et al. 1971). Several other 
studies indicate that imanesthetized 
dogs, rats, and monkeys exposed to 
concentrations between 100.000 ppm 
and 200.000 ppm may show increased 
blood pressure, accelerated heart rate, 
myocardial depression, or altered 
pulmonary effects under certain 
conditions (Belej and Aviado 1975/Ex. 
1-462; Friedman, Cammarato. and 
Aviado 1973/Ex. 1-416; Aviado and 
Belej 1975/Ex. 1-616). 

Based on this evidence in humans and 
animals. OSHA is proposing an 8-hour 
TWA permissible exposure limit of 1000 
ppm for chloropentafluoroethane to 
protect workers in construction, 
maritime, and agriculture from the 
significant risk of FC-115-related 
cardiac effects. This limit includes a 
reasonable safety factor in light of the 
seriousness of the effect and the need to 
account for interspecies variation. The 
Agency believes that these health 
effects constitute material impairments 
of health and functional capacity and 
that the PEL is necessary to reduce these 
risks. Promulgation of this limit will also 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

DICHLORODIFLUOROMETHANE 
CAS: 75-71-8; Chemical Formula; CChFj 
H.S. No. 2058 

OSHA’s current PEL for 
dichlorodifluoromethane in general 
industry, construction, and maritime is 
1000 ppm as an 8-hour TWA; there is no 
PEL in agriculture. The ACGIH TLV*- 
TWA for dichlorodifluoromethane is 
1000 ppm; NIOSH has no REL for this 
substance but concurs (Ex. 8-47. Table 
Nl) with the limit being proposed. 

OSHA is proposing an 8-hour TWA of 
1000 ppm for dichlorodifluoromethane in 
agriculture. This action will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Dichlorodifluoromethane. also called 
Fluorocarbon 12. is a colorless, 
nonflammable gas. It is odorless in 
concentrations below 20 percent by 
volume; at higher concentrations, it has 
a mild ether-like odor similar to that of 
carbon tetrachloride (Braker and 
Mossman 1980. p. 231). 
Dichlorodifluoromethane is used as a 
refrigerant, a blowing agent for 
polymeric foams, and a fixative for 
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frozen tissue sections; formerly, it was 
widely used as an aerosol propellant 
(ACGIH 1988. p. 181; HSDB 1990). 

Dichlorodifluoromethane is an irritant 
and a narcotic in humans and animals; 
at very high concentrations, inhalation 
of this substance causes asphyxiation. 
Dichlorodifluoromethane also causes 
cardiac sensitization in animals. The 
LCso in rats is 800,000 ppm for 30 
minutes (RTECS1990). Dogs, monkeys, 
and guinea pigs exposed to a 200,000- 
ppm concentration of 
dichlorodifluoromethane for several 
hours daily for several days exhibited 
the following signs; Tremors, ataxia, 
salivation, and lacrimation (Grant 1986. 
p. 322). Rats exposed to a 10,000-ppm 
concentration of this substance for 6 
hours/day for 90 days and dogs exposed 
to a 5,000-ppm concentration on the 
same regimen showed no adverse 
effects (Leuschner, Neumann and 
Hubscher 1983). Cardiac arrhythmias 
were observed in five of 12 dogs 
exposed both to a 50,000-ppm 
concentration of dichlorofluoromethane 
and to intravenous epinephrine 
(Reinhardt, Azar, Maxfield et al. 1971). 
Carcinogenicity and teratogenicity 
studies involving this substance have 
been negative (Maltoni. Lefemine, 

Tovoli, and Perino 1988; Brar, Jackson, 
Traitor et al. 1976). 

In humans, dichlorodifluoromethane 
causes eye and upper respiratory tract 
irritation as well as central nervous 
system depression. Volunteers exposed 
to a 200.000-ppm concentration of 
dichlorodifluoromethane for a brief (not 
further specified) time reported 
experiencing eye irritation and central 
nervous system effects; all effects 
reversed after termination of exposure 
(Proctor. Hughes, and Fischman 1988, p. 
187). When the concentration was 
reduced to 110.000 ppm and the duration 
was increased to 11 minutes, volunteers 
experienced amnesia, cardiac 
arrhythmias, and a decrease in their 
level of consciousness (Proctor. Hughes, 
and Fischman 1988, p. 187). At an 
exposure level of 40,000 ppm for 80 
minutes, subjects experienced ringing in 
the ears, a feeling of apprehension, and 
generalized paresthesia; their speech 
was also slurred (Proctor. Hughes, and 
Fischman 1988. p. 187). Two volunteers 
exposed to 10,000 ppm for 2.5 hours 
showed psychomotor impairment on 
testing (Azar. Reinhart. Maxfield, et al. 
1972). Exposing volunteers to a 1000- 
ppm concentration of 
dichlorodifluoromethane for 8 hours/ 
day for 17 days, however, caused no 
exposure-related effects (Stewart 
Newton. Baretta, et al. 1978). A man 
who accidentally punctured a 


refrigerator coil containing 
dichlorodifluoromethane subsequently 
developed bronchopneumonia and died; 
he is believed to have aspirated the 
freezing liquid or vapor (Laurain 1964). 

A man chronically exposed to 
dichlorodifluoromethane at work 
(concentrations unknown) developed 
chronic pharyngolaryngeal edema, with 
the following signs and symptoms: 
dysphagia, dysphonia. and inspiratory 
dyspnea; these effects disappeared after 
the man moved to another job (Tanturri, 
Pia, and Benzi 1988). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that workers in agriculture are at 
significant risk of experiencing these 
exposure-related effects and that 
implementation of the proposed 8-hour 
TWA PEL of 1000 ppm will substantially 
reduce these risks. Adoption of the 
proposed limit will also ensure 
consistency in OSHA’s limit for this 
substance in all regulated sectors. 
DICHLOROTETRAFLUOROETHANE 
CAS: 76-14-2; Chemical Formula: 

CCIF 2 CCIF 2 
H.S. No. 2060 

The current OSHA limit for 
dichlorotetrafluoroethane in general 
industry, construction, and maritime is 
an 8-hour TWA PEL of 1000 ppm. OSHA 
does not currently have a limit for this 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 1000 ppm for 
dichlorotetrafluoroethane; NIOSH has 
no REL but concurs (Ex. 8-47, Table 
N3A). OSHA is proposing an 8-hour 
TWA PEL of 1000 ppm for this substance 
in agriculture; this action will ensure 
consistency in the limit for 
dichlorotetrafluoroethane in all OSHA- 
regulated sectors. 

Dichlorotetrafluoroethane is a 
colorless, nonflammable gas with a faint 
ether-like odor at high concentrations 
(Merck 1983. pp. 373-374). It is shipped 
as a liquefied gas. This substance is 
used as a solvent; in fire extinguishers; 
as a refrigerant, blowing agent, and 
dielectric fluid; and in air conditioning 
systems (Hawley’s 1987, p. 382; 
Hazardous Substance Fact Sheet 1986, p. 
1 ). 

At extremely high concentrations, 
dichlorotetrafluoroethane can cause 
asphyxia. It also causes cardiac 
sensitization, central nervous system 
depression, and respiratory and eye 
irritation in humans and experimental 
animals (Proctor Hughes and Fischman 
1988, p. 193; Gosselin 1984, P. 11-180). 

The LCso values for rats, mice, and 
rabbits are 720,000, 700,000. and 750,000 
ppm, respectively, for 30-minute 
exposures (RTECS 1987). Local 
inflammation of the skin and eyes was 


caused by repeated spraying of the skin 
or eyes of rats or rabbits with 
dichlorotetrafluoroethane (Quevauviller 
1965; Quevauviller et al. 1964, in ACGIH 
1986, p. 191). Exposures to 
concentrations of 300,000 to 400,000 ppm 
disturbed the equilibrium of rats and 
guinea pigs exposed to these 
concentrations for 2 hours (Scholz 1962, 
in ACGIH 1986, p. 191). Guinea pigs 
exposed for 2 hours to concentrations 
ranging from 8000 to 47.000 ppm 
developed irregular breathing patterns 
but showed no other signs of toxicity 
(Nuckolls 1933, in ACGIH 1986, p. 191). 
Although dogs survived single 8-hour 
exposures to a concentration of 200,000 
ppm. a single 16-hour exposure or 
repeated 8-hour exposures to the same 
concentration proved to be lethal. After 
twenty-one 8-hour exposures to 
concentrations ranging from 142,000 to 
150.000 ppm. dogs were alive but 
showed blood changes, incoordination, 
and convulsions (Yant 1933). One of 12 
dogs experienced serious cardiac 
arrhythmia after exposure to a 25,000 
ppm concentration of 
dichlorotetrafluoroethane and an 
injection of epinephrine (Reinhardt, 
Azar. Maxfield 1971). Another study 
reported that exposure to a 
dichlorotetrafluoroethane concentration 
of 50,000 to 800,000 induced cardiac 
sensitization in dogs (Reinhardt, Azar. 
Maxfield et al. 1971; Mullin, Azar, 
Reinhardt qt al. 1972). Chronic exposure 
of rats to 10.000 ppm and dogs to 5,000 
ppm for 8 hours/day for 90 days caused 
no clinical, biochemical, or histologic 
changes visible at autopsy (Leuschner et 
al. 1983, in Proctor, Hu^es. and 
Fischman 1988. p. 193). 

In humans, exposure to 
dichlorotetrafluoroethane vapor causes 
mild and transient central nervous 
system damage (Gosselin, Smith, and 
Hodge 1984, p. 11-160). Contact with the 
cryogenic liquid can cause frostbite or 
bums of the skin or eyes (Proctor, 
Hughes, and Fischman 1988, p. 193). 

Based on this evidence in humans and 
animals, OSHA primarily concludes 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing eye and respiratory 
irritation and central nervous system 
depression. OSHA believes that an 8- 
hour TWA PEL of 1000 ppm will 
substantially reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
ETHYLENE GLYCOL DINITRATE 
CAS: 628-96-6; Chemical Formula: 

CHaNaCHsNOs 
H.S. No. 1170 
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NITROGLYCERIN 

CAS: 55-63-0; Chemical Formula: 

CHiNOjCHNOsCHjNOj 
H.S. No. 1290 

OSHA’s current exposure limits for 
ethylene glycol dinitrate (EGDN) and 
nitroglycerin (NG) in construction and 
maritime are both 0.2 ppm (1.0 mg/m^ 
as ceiling concentrations. These limits 
also bear skin notations. There are no 
PFl^ for these substances in agriculture. 
The ACGIH TLV^s for EDGN and NG 
are 0.05 ppm (0.3 mg/m*) as 8-hour 
T^VAs, with skin notations. OSHA is 
proposing limits for EDGN and NG in 
construction, maritime, and agriculture 
of 0.1 mg/m’ as 15-minute STELs and is 
retaining the skin notations: these limits 
are based on NIOSH’s recommended 
limits. These are the limits recently 
established for these substances in 
general industry. 

EDGN is an oily, yellowish, explosive 
liquid, and NG is a pale yellow, viscous 
liquid. EDGN and NG are frequently 
encountered together in dynamite and 
other high explosives. EDGN is used 
exclusively as an anti-freezing agent in 
such explosives. NG is also used in 
rocket propellant (HSDB1989). as a 
medication for cardiovascular disease, 
and in veterinary medicine to treat 
asthma in dogs (Merck 1983). 

Both NG and EDGN have moderate 
acute toxicity when administered orally 
to rats or mice; the oral LDsos for NG in 
rats and mice are 105 and 115 mg/kg. 
respectively, and the oral LDso for HX^N 
in rats is 616 mg/kg (RTECS 1990). 
Animals given NG or EDGN orally 
exhibit marked cardiovascular and other 
symptoms, including decreased blood 
pressure, tremors, ataxia, lethargy, 
altered respiration, cyanosis, 
prostration, convulsions, and death from 
either respiratory or cardiac arrest. In 
addition, both NG and EDGN produce 
methemoglobinemia in animals 
following acute exposure. Chronic 
exposure (2 ppm. 8 hours/day. for 1000 
days) of cats to EDGN caused anemia; 
fatty changes in the heart, liver, and 
kidney; and hyperplasia of the bone 
marrow (HSDB 1989). Reproductive and 
developmental effects have been noted 
in rats exposed to NG by skin painting 
(2400 mg/kg for 30 days) and 
intraperitoneal injection (11 or 220 mg/ 
kg during days 7-17 of pregnancy) 
(RTECS 1990), 

The cardiovascular effects seen in 
animals have also occurred in humans; 
low-level exposure to NG or EDGN 
causes headache (due to vasodilation), 
dizziness, nausea, skin rash, and 
methemoglobinemia. More severe 
exposure results in hypotension, 
flushing, palpitations, delirium, and 


central nervous system depression. 
Consumption of alcohol can aggravate 
these effects. Exposure to NG or EGDN 
can also result in persistent tachycardia 
and reduced pulse pressure (Carmichael 
and Lieben 1963). 

Workers exposed to NG or EDGN for 
a period of time (i.e., 6 to 10 years) may 
develop organic nitrate dependence, 
which causes severe and life-threatening 
symptoms to appear after periods of 
non-exppsure (such as after a weekend). 
In such cases, affected individuals 
complain of sudden chest pains that 
resemble angina pectoris and then die 
suddenly, often before treatment can be 
administered (Carmichael and Lieben 
1963; Proctor, Hughes, and Fischman 
1988, p. 247. 376). 

A number of investigations provide 
information on the exposure levels that 
result in adverse effects in humans. 
Trainor and Jones (1966/Ex. 1-107) 
reported that exposure to EGDN:NG at a 
level of 0,7 mg/m’ for 25 minutes was 
suB'icient to produce decreased blood 
pressure and a slight headache in 
humans. These authors also reported 
that workers at a munitions plant 
developed headaches when exposed to 
EGDN:NG concentrations between 0.1 
and 0.53 mg/m* (0.36 mg/m* average). 
Morikawa, Mur^i. Ikoma et al. (1967/ 
Ex. 1-55) found that workers in an 
explosives plant exposed to low 
concentrations of EGDN:NG (0.066 ppm 
(approximately 0.5 mg/m^ was the 
highest average level] had a much higher 
incidence of abnormal pulse waves Aan 
did controls (143 out of 1,271 versus 0 
out of 175). Abnormal pulse waves often 
indicate a clinically signiHcant defect in 
the functioning of the heart and/or 
circulatory system (Braunwald 1978/Ex. 
1-1001). 

In its criteria document for NG and 
EGDN. NIOSH (1976h/Ex. 1-234) refers 
to a report of a dynamite worker who 
died when exposed to EGDN:NG 
concentrations between 0.3 and 1,4 mg/ 
m*. as well as to another report of two 
workers who died suddenly following 
exposure to EGDN:NG at concentrations 
ranging from 1.7 to 2.7 mg/m*. NIOSH 
(1978h/Ex. 1-234) observed that skin 
absorption may have contributed 
significantly to the exposures causing 
these deaths. 

During the rulemaking for general 
industry. OSHA receiv^ several 
comments (Bxs. 3-661, 8-66,121,190, 
and 154) on the strength of the evidence 
and significance of the adverse effects 
associated with exposure to EGDN and 
NG. Specifically, these commenters 
questioned the relevance of the 
toxicologic data discussed above in light 
of the improved working conditions 
prevailing today in NG/EDGN 


manufacturing plants. In addition, the 
Institute of Makers of Explosives (IME) 
asserted that '‘headaches are transitory 
phenomena which pose no significant 
health risk" (Ex. 190, p. 5). 

OSHA does not share the IME’s view 
of the significance of chemically induced 
headaches. The Agency believes that 
such headaches impair performance, 
cause pain and suffering, affect the 
safety of the victim and his or her co- 
workers. and contribute to absenteeism. 
In the case of EGDN:NG-induced 
headaches, however, headaches have a 
greater meaning: They are an early 
warning of vasodilation, an indicator of 
systemic toxicity. OSHA also believes 
that the report of an ECDNiNG-induced 
death in an explosives manufacturing 
facility is both convincing and troubling. 
The Trainor and Jones (1966/Ex. 1-107) 
study, the NIOSH criteria document 
(1978h/Ex. 1-234), and the Morikawa. 
Muraki, Ikoma et al. (1967/Ex. 1-55) 
study indicate that the health effects 
associated with exposure to very low 
levels of EGDNJ^G (i.e„ in the range of 
0.1 to 1.4 mg/m*) are acute, may occur 
after brief exposures, and have been 
shown to be lethal. 

According to NIOSH (Ex. 150), the 15- 
minute 0.1-mg/m* limits being proposed 
for these substances will protect against 
"angina pectoris, other signs and 
symptoms of cardiac ischemia or heart 
damage, and against sudden 
death * * * since all of 
these • • * seem to be related to 
compensatory vasoconstriction induced 
by repeated exposure to NG or EGDN" 
(Ex. 150). NIOSH also reports that a 
preliminary study of mortality resulting 
from heart disease and other causes 
among NG workers by Reeve, Bloom. 
Rinsky, and Smith (1983a and 1983b) 
suggests an association between NG 
exposure and cardiovascular disease 
mortality; at the facilities where this 
increase in cardiovascular disease 
occurred, exposures were being 
maintained near or below 0.02 ppm (0.2 
mg/m*) (Ex, 150). 

Hypotension and headache have been 
observed in populations exposed to 
EGDNJMG at levels below 0.5 mg/m* for 
brief periods (25 minutes), and fatalities 
have occurred after EGDNiNG 
exposures at concentrations between 0.3 
and 1.4 mg/ra*. in one instance, and 
between 1.7 and 2,7 mg/m*, in another. 

These substances present severe 
explosive hazards as well. Methods to 
reduce exposures to EGDN:NG must 
take this factor into account. OSHA has 
considered the explosion factor in 
various actions it has taken in regard to 
general industry, such as extending 
compliance periods. OSHA is not aware 
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of these problems in construction, 
maritime, or agriculture; therefore, the 
Agency requests comment on whether 
such problems exist in these sectors. 

OSHA's current standard for these 
substances in construction and maritime 
is 0,2 ppm (1.2 mg/m* for EGDN and 2.0 
mg/m* for NG); since worker deaths 
have occurred at or near this level, 
OSHA is proposing short-term limits for 
EGDN and NG of 0.1 mg/m*, with skin 
notations, for these substances in these 
two sectors and in agriculture. OSHA 
preliminarily concludes that these limits 
are necessary to prevent fatalities and 
to protect workers in these sectors 
against the significant risks of 
vasodilation and cardiac effects, which 
are considered material impairments of 
health. Because EGDN:NG is readily 
absorbed through the skin and can 
produce systemic effects by this 
exposure route, OSHA is retaining the 
skin notations for both substances in 
construction and maritime and is 
proposing one in agriculture. In addition, 
promulgation of these limits will make 
OSHA's PELS for these substances 
consistent across all regulated sectors. 
FLUOROTRICHLOROMETHANE 

(TRICHLOROFLUOROMETHANE) 
CAS; 75-09-4; Chemical Formula: CCLF 
H.S. No. 1180 

Fluorotrichloromethane 
(trichlorofluoromethane), also known as 
FC-11, is a member of a large family of 
chemicals, the chlorofluorocarbons. 
OSHA has no PEL for this substance in 
construction, maritime, or agriculture. 
The ACGIH TLV^ for FC-11 is 1000 ppm 
as an instantaneous ceiling. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposi^ a ceiling PEL of 1000 ppm for 
fluorotrichloromethane in construction, 
maritime, and agriculture. This is the 
limit recently established in general 
industry. 

FC-11 is a colorless, nonflammable, 
low-boiling liquid or gas (depending on 
temperature). Its primary uses are as an 
aerosol propellant, a refrigerant, a fire 
extinguisher, a solvent and degreasing 
agent, and a blowing agent in the 
production of polyurethane foam (HSDB 
1985). 

The lowest lethal inhalation dose of 
FC-11 in 50 percent of mice (LCm) is 
100,000 ppm for 30 minutes (RTECS 
1990). Before death, these mice 
developed cardiac arrhythmias, and 
dogs uihaling 25,000 ppm had decreased 
myocardial function (Aviado and Belej 
1975). Monkeys were the most sensitive 
of the species tested to FC-ll's 
cardiotoxic effects (Clayton and Clayton 
1981, p. 3085); Drinking Water and 
Health, National Research Council 


1977). Exposure to 5000 ppm FC-11 has 
induced cardiac sensitization and 
arrhythmia in dogs that were 
intravenously injected with epinephrine 
(Reinhardt. Azar, Maxfield, Smith, and 
MuUin 1971/Ex. 1-78). 

Acute overexposure to FC-11 by 
inhalation has caused cardiac 
sensitization (arrhythmia) or bronchial 
constriction and death in exposed 
humans (Drinking Water and Health. 
National Research Council 1977). 
Volunteers exposed to 1000 ppm for 8 
hours/day, 5 days/week for 18 exposure 
episodes evidenced no changes in their 
electrocardiograms or pulmonary 
function tests (Clayton and Clayton 
1981, p. 3081). Slowed heart rate is the 
usual response in humans inhaling low 
(not further specified) concentrations of 
FC-11 (Clayton and Clayton 1981, p. 
3085). 

The cardiac sensitization exhibited by 
FC-ll-exposed individuals is an acute 
effect. OSHA believes that in the 
absence of a limit, workers in 
construction, maritime, and agriculture 
could be exposed to sufficiently high 
concentrations of FC-11 to sensitize the 
heart to sympathomimetic amines; 
OSHA considers this effect to be a 
material impairment of health. 
Accordingly. OSHA preliminarily 
concludes that workers in these sectors 
are at significant risk of experiencing 
arrhythmia and the other exposure- 
related effects of FC-11 and that the 
proposed 1000-ppm ceiling limit will 
substantially reduce this significant risk. 
In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 
PENTACHLOROPHENOL 
CAS: 87-86-5; Chemical Formula: 

CsHCUO 
H.S. No. 2124 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit for pentachlorophenol is 0.5 mg/m* 
as an S-hour TWA; this limit also has a 
skin notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit in agriculture. The 
ACGIH has a TLV*-TWA of 0.5 mg/m*, 
with a skin notation, for 
pentachlorophenol. NIOSH has no REL 
but concurs (Ex. 8-47, Table NBA) with 
the limit being proposed. OSHA is 
proposing to establish an 8-hour TWA 
PEL of 0.5 mg/m*, and a skin notation, 
for pentachlorophenol in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Pentachlorophenol is a colorless to 
light brown solid with a phenol-like odor 


and a pungent taste. It is used as a 
chemical intermediate, and as a 
herbicide, fungicide, molluscicide, and 
wood preservative (ACGIH 1986, p. 461* 
Hawley's 1987, p. 881). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Pentachlorophenol causes eye. skin, 
and respiratory tract irritation, 
hyperpyrexia, increased metabolic rate, 
and circulatory effects in humans and 
animals: in animals it is also fetotoxic. 
The oral LDsoS in various species are 27 
mg/kg in rats. 117 mg/kg in mice, and 
168 mg/kg in hamsters, respectively 
(RTECS 1990). In rats, the dermal LDso is 
95 mg/kg; the lowest lethal dermal dose 
in rabbits is 40 mg/kg (RTECS 1990). The 
LCso in mice is 225 mg/m*; in rats, it is 
355 mg/m* (RTECS 1990). When 10 mg 
of this substance was placed on the skin 
of rabbits, it caused mild irritation 
(RTECS 1990). Acutely poisoned animals 
showed accelerated respiration, 
elevated body temperature, tachycardia, 
and neuromuscular weakness before 
dying of cardiac failure; rigor mortis is 
instantaneous (Deichmann et al. 1942. in 
lARC 1979, Vol. 20, p. 314). Animal 
studies have shown that the immune 
system is sensitive to pentachlorophenol 
exposure (Kerkvliet, Blaecher-Steppan 
and Schmitz et al. 1982). Mice given 50 
to 500 ppm technical grade 
pentachlorophenol in their diets showed 
signs of greatly reduced 
immunocompetence, expressed as an 
increased susceptibility to the growth of 
transplanted tumors (Kerkvliet. Baecher- 
Steppan and Schmitz et al. 1982). Thirty 
male rats given 20 mg/1 of 
pentachlorophenol showed 
neurochemical effects after 3 to 14 
weeks of exposure (National Research 
Council 1986, in HSDB 1989). In a 2-year 
study, rata were given oral doses of 10 
and 30 mg/kg/day of pentachlorophenol: 
the animals in the high-dose group 
showed decreased body wei^ts, 
increased serum glutamic-pyruvate 
transaminase activity, and increased 
urinary specific gravity (Schwetz et al. 
1978, in Clayton and Clayton 1981, p. 
2607). Hamsters given daily oral doses 
of 1.25 mg/kg pentachlorophenol from 
days 5 to 10 of gestation had an increase 
in fetal deaths and resorptions; the no¬ 
effect level was 2.5 mg/l^/day (National 
Research Council 1988, in HSDB 1989). 
Pentachlorophenol caused signs of 
fetotoxicity. Including resorptions, 
subcutaneous edema, dilated ureters, 
and anomalies of the skull, ribs, and 
vertebrae, in the offspring of rats dosed 
orally at a level of 5 to 50 mg/kg per day 
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(Schwetz, Keeler and Gehriiig et al. 
1974). In an NTP (1989) bioassay, two 
pentachlorophenol mixtures (technical 
grade and Dowicide EC-7) were tested 
for carcinogenicity in male and female 
B6C3F1 mice. Groups of 50 male and 50 
female mice were fed diets containing 
100 or 200 ppm technical grade 
pentachlorophenol. or 100, 200. or 600 
ppm Dowicide EC-7, for 2 years. The 
study found clear evidence of 
carcinogenicity among male mice fed 
either mixture, as shown by increased 
incidences of adrenal medullary and 
hepatocellular neoplasms, and among 
female mice fed Dowicide EC-7, as 
shown by increased incidences of 
adrenal medullary and hepatocellular 
neoplasms and hemangiosarcomas. The 
study found some evidence of 
carcinogenicity among female mice fed 
technical grade pentachlorophenol. as 
evidenced by increased incidences of 
hemangiosarcomas and hepatocellular 
neoplasms. 

In humans, exposure to 
pentachlorophenol dust and mist 
concentrations in excess of 1 mg/m^ 
causes pain and irritation of the nose 
and throat and violent sneezing and 
coughing (Deichmann and Keplinger 
1981; Demldenko 1969. in ACGIH 1986. 
p. 461). The signs and symptoms of 
pentachlorophenol poisoning may 
include profuse diaphoresis, 
hyperpyrexia, tachycardia, tachypnea, 
weakness, nausea, vomiting, abdominal 
pain, headache, anorexia, progressive 
coma, and death (Wood. Rom, White, 
and Logan 1983). Acute poisoning also 
can affect renal and hepatic function 
(Wood. Rom, White, and Logan et al. 
1983). The lowest lethal oral dose 
reported in humans is 29 mg/kg (RTECS 
1990). A worker experienced exfoliation 
of the epidermal layer of the hands 1 to 
2 days after handling a 20 percent 
sodium pentachlorophenate solution; 
recovery occurred within 5 days 
(Nomura 1953, in Hayes 1982. p. 475). 
After washing a paint brush in a solvent 
containing 0.4 percent 
pentachlorophenol. a worker’s hands 
became painful and red; the pain lasted 
for about 2 hours (Hayes 1982. p. 475). A 
32>year-old white male exposed to 
lumber pretreated with 
pentachlorophenol suffered from 
chloracne characterized by many small 
yellow/white papules over most of his 
body; the condition improved after 6 
weeks of treatment (Cole, Stone, Gates, 
and Culver 1986). Five incidents of 
poisoning, including two fatalities, have 
been reported in workers from two 
small wood preservative plants: 
symptoms included fever, severe 
hyperpyrexia, increased anion gap, and 


renal insufficiency (Wood, Rom, White* 
and Logan 1983). Chronic exposure to 
this substance is associated with an 
increase in conjunctivitis, chronic 
sinusitis, bronchitis, polyneuritis, and 
dermatitis (Proctor, Hughes, and 
Fischman 1988. p. 398). Repeated 
exposure to commercial 
pentachlorophenol caused aplastic 
anemia in four individuals, pure red cell 
aplasia in two people, and subsequent 
Hodgkin's disease and acute leukemia in 
two of these individuals (Roberts 1983). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that pentachlorophenol causes sensory 
irritation and systemic toxicity. OSHA 
believes that, in the absence of a limit, 
workers in agriculture are at significant 
risk of experiencing these adverse 
health effects. The Agency believes that 
establishing a TWA limit of 0.5 mg/m*, 
and a skin notation, is necessary to 
significantly reduce these risks of 
material health impairment. In addition, 
promulgation of this PEL and the skin 
notation will make OSHA’s limit for this 
substance consistent across all 
regulated sectors. 

SODIUM AZIDE 

CAS: 26628-22-6: Chemical Formula: 

NaNa 

H.S. No. 1364 

There is no current OSHA PEL for 
sodium azide in construction, maritime, 
or agriculture. The current ACGIH TLV* 
for this substance is 0.1 ppm as an 
instantaneous ceiling. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limits being proposed. OSHA is 
proposing a ceiling limit of 0.1 for 
sodium azide as HNa and 0.3 mg/m* as a 
ceiling limit for sodium azide NANs, 
both with skin notations. These are the 
limits recently established in general 
industry. 

Sodium azide is a colorless, 
crystalline solid. It is used as a chemical 
intermediate; an herbicide, fungicide, 
nematocide, and soil fumigant; in 
automobile air bags; and to decompose 
nitrites (HSDB 1989). 

Sodium azide is a material of high 
acute toxicity that acts by direct 
vasodilation. The oral LDsoS for rats and 
mice have been reported to be 27 mg/kg 
and 19-27 mg/kg, respectively (RTECS 
1989). There have been several reported 
cases of accidental human poisonings 
involving ingestion of mg quantities of 
sodium azide; symptoms reported from 
these cases have included nausea, 
headaches, sweating, faintness, 
tachycardia, hypotension, and 
hyperventilation. Sodium azide is 
known to produce hypotension in 
laboratory animals as well as humans. 
An intravenous dose of 1 mg/kg was 


reported to lower blood pressure in cats 
(Graham 1949/Ex. 1-109). In the 19508. 
the medicinal usefulness of sodium 
azide as a hypotensive agent was tested 
in 30 hypertensive patients. Their 
hypertension was reduced, but observed 
side effects included headaches: in 
addition, 20 of 30 patients developed 
increased sensitivity to sodium azide, 
necessitating a reduction in the dose 
(Black. Zweifach, and Speer 1954/Ex. 1- 
163). Hicks (1950) reported that repeated 
intraperitoneal injections of 5 to 10 mg/ 
kg in rats caused demyelination of the 
nerve fibers of the central nervous 
system. Alben and Fager (1972) showed 
that sodium azide formed strong 
complexes with hemoglobin and 
blocked oxygen transport in the blood. 

In addition to these effects, sodium 
azide has been reported to cause 
testicular damage in rats given 
intraperitoneal injection of doses 
sufficient to cause intoxication. 

Reported doses given to monkeys have 
caused damage to the central nervous 
system, resulting in blindness and 
attacks of rigidity. 

Acute inhalation by humans of 
hydrazoic acid vapor (which forms 
when sodium azide contacts water) 
results in lowered blood pressure, eye 
irritation, bronchitis, headache, 
weakness, and collapse (Fairhall et al. 
1943/Ex. 1-130; Graham 1949/Ex. 1-109). 
The exposure levels that produce these 
effects were not reported by these 
authors. Haas and Marsh (1970/Ex. 1- 
121) reported that exposure to 
concentrations of hydrazoic acid vapor 
as low as 0.5 ppm "cause[d] some 
discomfort to laboratory personnel." 

Because of its hypotensive effect in 
humans, OSHA preliminarily concludes 
that ceiling limits of 0.1 ppm (measured 
as HN 3 ) and 0.3 mg/m* (measured as 
NaNa) should be established for sodium 
azide to reduce the significant risk of 
cardiovascular and irritation effects 
potentially posed to construction, 
maritime, and agriculture workers at the 
levels permitted by the absence of an 
OSHA limit. To reduce this significant 
risk substantially, OSHA is proposing to 
establish these ceiling limits for sodium 
azide, as well as a skin notation. OSHA 
believes that the skin notation will alert 
employers to the fact that sodium azide 
readily penetrates intact skin and that 
dermal exposure can contribute 
significantly to overall worker exposure. 
In addition, promulgation of these limits 
will make OSHA's PELs for these 
substances consistent across all 
regulated sectors. 
1.1.2-TRICHLORO-1.2.2- 

TRIFLUOROETHANE 
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CAS: 76-13-1; Chemical Formula; 

CCI 2 FCCIF 2 
H.S. No. 1403 

l.l,2-Trichloro-1.2.2*trifluoroethane 
(FC-113) is a member of the 
chlorofluorocarbon family. The current 
OSHA PEL for this substance in 
construction and maritime is an 8-hour 
TWA of 1000 ppm. The ACGIH has an 8- 
hour TLV*-TWA of 1000 ppm and a 15- 
minute STEL of 1250 ppm for FC-113. 
NIOSH has no REL but concurs (Ex. 8- 
47 . Table Nl) with the limits being 
proposed. The Agency proposes to 
retain the TWA limit and to add a 1250 
ppm STEL in construction and maritime. 
OSHA has no PEL for this substance in 
agriculture, and proposes adding a 1000 
ppm 8-hour TWA PEL and a 1250 ppm 
STEL for FC-113 in agricultural 
workplaces. These are the limits 
recently established for this substance 
in general industry. 

FC-113 is a colorless, noncombustible 
liquid. It is used as a chemical 
intermediate in the production of 
polychlorotrifluoro-ethyiene resins and 
polychlorotrifluoro-ethylene-vinylidine. 
as a fire extinguishant and as a foam 
blowing agent, a drying agent, a 
degreasing solvent, and a dry cleaning 
solvent. FC-113 is also used as a 
refrigerant. 

PC-113 has a low potential for acute 
lethality; the 4-hour LCso in rats has 
been reported to range from 52,000 to 
68.000 ppm (ACGIH 1986). In 
experimental animals, the principal 
effects of exposure to FC-113 include 
tachycardia, myocardial depression, 
hypotension, and cardiac sensitization. 
Tliese effects have been seen in 
monkeys and dogs exposed to 25,000- 
50,000 ppm (HSDB 1989). Exposure of 
animals to high concentrations (i.e., 
12.000 ppm) has also been found to 
cause central nervous system 
depression, respiratory irritation, and 
mild liver changes (ACGIH 1986). 

Cardiac sensitization has been found 
to result from lower, short-term 
exposures. Reinhardt, Mullin, and 
Maxfield (1973/Ex. 1-114) observed that 
10 out of 29 dogs exposed to 5000 ppm 
FC-113 for 5 minutes and 
simultaneously injected with 
epinephrine developed serious 
arrhythmias. Similar experiments, in 
which the dogs were exposed to 2000 to 
2500 ppm of this substance for longer 
periods of time (from 30 minutes to 6 
hours) and simultaneously administered 
epinephrine, resulted occasionally in 
arrhythmia (Aviado 1975). However, 
when the experiment was repeated 
using four 6-hour exposures to 1000 ppm 
in conjunction with an injection of 
epinephrine, no arrhythmias were 


observed. Cardiac sensitization has also 
been reported in monkeys exposed to 
2000 ppm FC-113 for 6 hours (EPA 1983). 

A study by Stopps and McLaughlin 
(1967/Ex. 1-122) of human volunteers 
revealed that exposure to 2500 ppm FC- 
113 for 1.5 hours resulted in impairment 
of psychomotor performance (described 
as lethargy and inability to concentrate). 
This effect was not observed at 
concentrations below 2500 ppm. Within 
the first one-half to one hour of exposure 
to 2500 ppm or more, subjects reported 
subjective sensations including loss of 
concentration, a tendency to 
somnolence, and a feeling of 
"heaviness** in the head. OSHA believes 
that the results of the Stopps and 
McLaughlin (1967/Ex. 1-122) study 
described above demonstrate that FC- 
113 can induce subjective effects in 
humans on short-term exposure. 'Thus, 
OSHA preliminarily concludes that a 
STEL is necessary to prevent these 
effects among construction, maritime, 
and agriculture workers. The proposed 
STEL includes a small safety factor 
below the human NOEL to account for 
variabilities in toxic responses. 

The evidence described above 
indicates that FC-113 can exert toxic 
effects at levels of exposure comparable 
to the levels that are permitted by 
excursions above the current OSHA 
’TWA limit of 1000 ppm; OSHA believes 
that such levels pose a significant risk of 
cardiac sensitization to exposed 
workers. The Agency considers the 
cardiac sensitization induced by FC-113 
a material impairment of health and 
functional capacity. OSHA therefore 
preliminarily concludes that a STEL of 
1250 ppm will provide a wider margin of 
safety against cardiac sensitization and 
will reduce the risk of impaired 
psychomotor performance by limiting 
the potentially high, short-term 
exposures permitted by the 1000 ppm 8- 
hour TWA limit alone. *rhus, OSHA 
proposes limits of 1000 ppm TWA and 
1250 ppm STEL for l,l,2-trichloro-l,2.2- 
trifluoroethane in construction, 
maritime, and agriculture to 
substantially reduce the significant risks 
associated with exposure to this 
substance. In addition, promulgation of 
these limits will make OSHA*s PELs for 
this substance consistent across all 
regulated sectors. 

Preliminary Conclusions. Of all the 
physiological systems, the^ 
cardiovascular system is especially 
vulnerable to occupational hazards 
because cardiovascular diseases are 
already so prevalent in our society. 
According to Levy (1985/Ex. 1-210). "an 
estimated 40 million Americans have 
some form of cardiovascular disease.*' 
The major risk factors, as revealed by 


epidemiology, are age, male sex. 
hypertension, cigarette smoking, the 
existence of low-density and high- 
density plasma lipoproteins, cholesterol, 
and diabetes (Levy 1985/Ex. 1-210). 
Many American workers exposed to the 
chemicals grouped on the basis of their 
cardiovascular effects have one or more 
of these risk factors and are therefore 
particularly susceptible to exposure to 
cardiovascular toxicants. Although the 
precise interactions among these risk 
factors and exposures to cardiovascular 
toxins are difficult to demonstrate with 
accuracy, few would argue that they do 
not occur. 

OSHA preliminarily concludes that 
the potential for cardiovascular system 
damage associated with exposure to 
these cardiac sensitizers, vasodilators, 
and atherosclerosis-causing substances 
poses a significant risk to employees in 
a broad range of workplaces. The effects 
experienced by exposed workers 
include arrhythmia, low blood pressure, 
stroke, and blockage of the flow of 
blood to the myocardium. Reducing the 
exposure limits for these cardiovascular 
toxins from levels where such effects 
could occur to concentrations where 
their occurrence is unlikely will 
substantially reduce these risks. OSHA 
believes that the health evidence for 
these cardiovascular toxins forms a 
reasonable basis for proposing new or 
revised limits. At the time of the final 
rule. OSHA will establish new or 
revised limits for these substances if the 
Agency determines that such limits will 
substantially reduce significant risk. 

8. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Systemic Toxicity 

Introduction, For a number of 
substances, OSHA's proposed limits are 
based primarily on evidence that 
exposure is associated with general 
systemic toxicity. This group of 
substances is unique among the 
groupings discussed in this preamble in 
that no single organ system can be 
identified as the target of low-dose 
exposure to these chemicals. Instead, 
these substances have been shown 
either to affect several organ systems 
simultaneously or to cause a variety of 
nonspecific adverse signs and symptoms 
that are indicative of general toxicity. 

The 73 substances belonging to this 
group and their CAS numbers. HS 
nunibers, 1987-1988 ACGIH TLV*s and 
NIOSH RELs are shown in Table CS-1. 
The current PELs for these substances in 
construction and maritime are shown in 
the second column of Table C8-1. and 
the limits being proposed in 
construction, maritime, and agriculture 
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are shown in the right-hand column of 
the table. Promulgation of the proposed 


limits in construction, maritime, and substances consistent across all OSHA- ^ ^ 
agriculture will make the PELs for these regulated sectors. ; 
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Table C8-1.—Substances For Which Proposed Limits Are Based on Avoidance of Systemic Toxicity 
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Description of the Health Effects. For 
each substance included in this 
grouping, limits have been proposed to 
protect workers in construction, 
maritime, and agriculture against a 
variety of adverse exposure-related 
effects that are manifested at multiple 
target organ sites. In some instances, the 
nature of the toxic effects associated 
with exposure is well-defined and 
clearly understood (for example, CNS 
depression, histological organ changes, 
erabryotoxicity, methemoglobinemia, 
conjunctivitis, liver and kidney damage, 
testicular damage). The effects of 
exposure to other substances in this 
group, however, have been 
demonstrated only by such nonspecific 
indicators as dizziness, respiratory 
irritation, hematuria, chest tightness, 
weight loss or decreased rate of weight 
gain, lethargy, loss of appetite, 
nervousness, or gastrointestinal 
disturbances. Although the specificity of 
the systemic effect caused by exposure 
to the substances in this group may 
vary, all of these substances have been 
shown to be biologically active in 
mammalian species, to interfere 
significantly with biological processes, 
and to impair normal organ function. 


Table C8-2 summarizes the toxic 
exposure-related effects reported for 
these substances in humans and 
experimental animals; this evidence 
supports the limits being proposed for 
these substances. This table shows the 
variety of adverse health effects that 
adoption of the proposed rule's limits 
will minimize or prevent. The table also 
shows that, for the vast majority of 
substances in this group, the risks of 
exposure have been defined in studies 
of humans or animals and are known to 
include respiratory effects, neurological 
effects, adverse effects on the 
reproductive system, organ damage, 
hematopoietic effects, sensitization, and 
mucosal irritation. All of these effects 
are indicative of generalized systemic 
effects rather than localized effects 
occurring at the site of chemical contact, 
and all of them are considered material 
impairments of health within the 
meaning of the Act. 

Dose-Response Relationships and 
Systemic Effects. As Table C8-2 shows, 
adverse toxic reactions have been 
reported to occur in humans for more 
than half of the substances in this group: 
for these substances, it has thus been 
established conclusively that exposure 
is associated with adverse health effects 


in humans. Experimental animal data 
comprise the principal evidence for the 
toxicologic action of the remaining 
substances. As is the case for many 
substances for which limits are being 
proposed in this rulemaking, apparent 
no-observed-effect levels, supplemented 
by the use of appropriate margins of 
protection, provide the basis for setting 
the limits. The systemic effects caused 
by exposure to substances in this group 
appear to follow a no-observed-effect 
(NOE) dose-response pattern. That is, as 
intensity and/or duration of exposure 
decreases, the severity of the effect on 
organ systems also decreases until a 
point is reached (the NOE level) where 
there is no detectable effect, at least at 
observable levels, on organ systems. No¬ 
effect exposure levels have been 
identified in humans and animals for 
several of the substances in this group: 
where no-effect levels have been 
identified (i.e., for diglycidyl ether and 
phenylphosphine), they have provided 
the primary basis for the proposed 
limits. In instances where no-effect 
levels have not been reported (e.g., for 
n-butyl glycidyl ether, trimethylbenzene, 
and acetylsalicylic acid). OSHA has 
used safety factors and expert judgment 
to derive an NOE value. 


Table C8-2.—Summary of Adverse Health Effects Reported for Substances Producing General Systemic Toxicity 


H.S. number/chemlcal name 

Effects reported in humar^ 

Effects reported in animals 

'005 Acetonitrile...... -.r r... 

Tightness in chest; flushing of face... 

Embryotoxicfty; teratogenicity at maternally 
toxic doses; liver, blood changes. 
Teratogenicity at high doses. 

1006 Acetylsalicylk: add...... ..... 

Mucosal irritation: respiratory sensitization; in¬ 

1019 Aluminum weldinQ fumes-..... 

ternal bleeding. 

No data..... 

Respiratory effects. 

ConUjIsions; respiratory distress. 

2004 2-Aminopyridine.... .... 

Headache, nausea; increased blood pressure... 

2007 Anisidine ...............................«... 

Methemoglobinemia; sensitization... 

Metherrxigiobinemta, cancer. 

Blood changes. 

Hepatitis. 

Irritation; central nervous system effects. 

Severe hemoglobinuna; King, kidney, liver 
changes; hemolytk: anemia; increased os¬ 
motic fragikty in erythrocytes. 

Central nervous system effects; skin necrosis. 

Delirium; depression. 

Decreased fertility irxiex in males; polyploid 
cardrx>ma of duodenum. 

Irritatiorr. reproductive effects; nervous 
system effects. 

Minimal systemic effects. 

2010 Areine-..«..... 

Hemolysis; renal failure....... 

2012 Arsenic, organic compounds.... . 

Optk? ne»iriti«; encephalitis. 

2015 Barium, soluble compourxts........ 

Barltosis; Irritation......... 

1046 2-Butoxy6tharK)l........ 

MUd sensory irritation... 

2024 tert-Butyl chromate. 

Lung, sinus cancer, narcosis; skin necrosis. 

1052 n-Butyl glycidyl ether-........... 

Derr^titis; skin sensitization.. 

1067 Captan>... . . . .. 

Recurrent urticarie rr.n. 

2026 Carbaryt. . 

Cholinesterase inhibition... 

1088 beta-Chloroprene....... 

CNS depression: lung, liver, kidney injury; 

2045 Cyanides.... . ...... .. .. 

conjuTKtivTtis; necrosis of cornea; lowering 
of blood pressure. 

Headache; central nervous system effects; 

Ocular effects, respiratory Irritation. 

1109 Cydohexytamine.. 

skin corrosion. 

Acute toxicity; sensitization. 

Mutagenic arxj reproductive effects. 
Microscopic chan^ In liver, kidneys, adrenal 
glands. 

Central nervous system effects, liver and 

1112 Cvhexatin. 

No data ... r,.r.- 

2050 2.4-D (2.4>Dichk>rophenoxy’acetic add)..... 

Coma; eczema; muscular weakness; periph¬ 

1113 Dichlorodlpheny|.trichloa>ethane (DOT)... 

eral neuropath. 

MikJ systemic poisoning... 

kidney damage; reproductive arxl terato¬ 
genic effects. 

Cancer of liver, kirigs. lymph system. 

Weight loss; elevated Over- and kidrtey-to- 
body-weight ratios. 

Convulsions; fetotoxidty; career. 

Respiratory irritation; central nervous system 
and liver effects. 

CNS depression; clouding of cornea; respira¬ 
tory irritation; hematopoietic effects. 

1120 2-N-Dtbutylamino-ethanoi.. 

No data................................. 1 . . ,. 

2061 Dieldrin. „ 

Convulsions' headache' nausea .. 

2063 DifluorodibromomethanA- . 

No data..... 

1139 Diglyddyl ether. .. 

Mucosal Irritation....... 
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Table CS-2.—Summary of Adverse Health Effects Reported for Substances Producing General Systemic Toxicity— 

Continudd 


KS. number/chemicat name 

2064 Diaopropviamine- 

2067 Oimethytiormamide__ 

2060 l.l-DwnethyfbydrazJne.—-- 

2070 Oinitra-o-Cfe»oi--- 

1169 Emanolamlne.... 

1167 Ethylene chtombydhrv-- 

2082 Ethyienediamme...— 

2004 Fluondes—...- - 

1189G»ycidol--- 

2066 Haptachiof--- 

1198 HexafHxKoacetone--—. 


EffecU reported in humans 


Imtaticn; corneal edema; dermatitis- 

Uver. ktdney. lung, cardiovascular damage; 
cancer. 

Dyspnea; nausea, liver damage- 

Hyperpyrexia; nausea; tachycardia.... 

Liver and bram damage; mucoaal irritation; 
gastromlastina; disturbances. 

Sensory imtation: skin, pulmonary sensitiza¬ 
tion. 

Sensory irritation: central nenrous system ef¬ 
fects; fiuciro8i& 

No data........-.- 

GonvUstons; blood dyscrasias; aplasbc 
anemia. 

No data------ 


1207 Hydrogen cyanida- 

2093 Hydrogen selenide- 

1210 Hydrogenated terphenyte 


Cyanide poisoning; weakrvess; mucosal irrita¬ 
tion; colkr, nervousness; enlargement of 
thyroid. 

Severe irritation; nausea; fatigue--...- 

No data--— 


1223 2-lsoproooxyethano!—.......—. No data- 

1227 Isopropyi giyctdyi ether..—..... Mucosal irritation. 


2098 Lead (inorganic)- 

1273 4.4'-Methylene-bi8 (2 chloroanHine).. 


CJeniraJ nervous system damage, reproductive 
effects, urinary tract damage, blood effects. 
Bladder caiKrer. hematuria-- 


2111 Molybdenum, soluble compounds- 

2112 Mofiomethyl hydrazine.......... 

2114 Nickel, meral and Insoluble compounds— 

2115 Nicotine.... 


Initation; anemia, liver damage; pneumocon¬ 
iosis. 

Convulsions; bkxxf effects; liver damage.... 

Dermal sensitization; cancer, kidney damage.... 
Convulsions; prostration; tachycardia. 


2125 Perchloromethyi mercaptan 

2126 Phenol----- 

1317 Phenyihydrazine.. 


Severe respiratory irritation; liver arxl kidney 
damage. 

Irritation; central nervous system effects.. 

Skin sensitization---- 


1318 Phenyiphospliine 


No data 


1321 Phoaphine------- 

2130 Phoephorous (yeliow)----—.-. 

1330 Piperazine dihydrochloride--- 

1340 fvPropyi nitrate.....—- 


Pulmonary edema; gastromtestinat disturb¬ 
ances; dizziness. 

Severe respiretory irritatiorr. liver damage; 
anemia; "phossy jaw" (bone necrosis). 

Skin bums; sensitization, asthma... 

No data___-... 


2138 Pyrethrum- 

2137 Pyridine.... 

2140 Selenium arxJ compounds--- 


Dermatitis; irritation: skm sensitization. 

Irritation: central nervous system effects; liver 
and ktdr>ey damage. 

irritation; chills; fever garlic breath-- 


2143 Silver, metal and soluble compounds. 

1386 Sodium fluoroacetate---- 

2145 Strychnine..-.... 

2150 Tellurium and compounds--— 

1386 Tetraethyl leed-....- 

1380 Tetramethyl lead..^1..- 

2156 Tetramethyl succinonitrile..— 

2158 Teliyl-......-.— 

2160 Thiram-.. 


Localized or generalized argyria; Irritation; 
Kidney and liver damage. 

No data---- 

Convulsions: res p irat o ry paralysis.—. 

Neurotoxicity; garlic breath; liver arrd kidney 
damage. 


Headaches; convulsions; coma... 

Irritation: dermal sensitization; pulrTK>nafy sen- 
sitizatiofr. liver damage. 

Irritaborr, skin sensitization: metabolic stimula' 
tion. 


2^61 Tin (metal and inorganic compounds).... 


Irritation: anemia; gastroinlestir^ symptoms... 


1412 TrirT>ethylbenz8ne 


Nervousness, tension, anxiety; asthmatic 
bronchitis; hypochromic anemia. 


Effects reported In animals 


Irritation. 

Irritation; king. Hver. kidney damage; repro¬ 
ductive effects. 

Central nervous system and blood effects; 
cancer. 

Coma; rrretabolic stimulation; liver and kidney 
damage. 

Pi4mor^. hepatic, arxf renal lesions; de¬ 
creased alertness; temporary weight loss. 

Respiratory depression; fiver and kidney 
derrtage. 

Irritation; liver and kidney damage. 

Irritation: convulsions; teeth rrKittiing. 

Pneumonitis; emphysema. 

Uver lokidty: cancer. 

Renat dysfunction: tncreasad lur>g weight; tes¬ 
ticular damage; hematopoietic affects; fato- 
toxicrty. 

None reported. 


Severe respiratory initation. 

Decreased weight gain; livar. kidrrey damage; 
lung changes, bronclioprreumooia. 

Anemia, hemoglobinuria; lung congestion. 

Reduced weight gam; hemoglobm increase: 
emphysematous changes in lungs; CNS de¬ 
pression. 

Nervous system effects; reproductive effects. 

Cyanosis; rrwdthemoglobtnemja; liver, lung 
tumors. 

Irritation; central nervous system effects: liver 
and kidney damage. 

Central nervous system effects; liver damage. 

Putmonary damage; lung cancer. 

Central nervous system stimulation and de¬ 
pression; convulsions: teratogenidly. 

S^ere respiratory irritation. 

Irritation; central nervous system effects 

Anemia; irregular growth; general weakness; 
blood vessel tumors. 

MfkJ hemolytic arwnia; testicuiar degenera¬ 
tion; hind leg tremor, nausea; loss of appe¬ 
tite; hypersensitivity to sound and touch. 

Respkatofy irritation. 

Eye, skin bums; liver, kidney damage; severe 
respiratory irritation. 

No data. 

Cyanosis; methemoglobinemia, hypotension, 
respiratory depression. 

Central nervous system effects; irritation. 

Irritation: narcosis: Hver and kidney damage 

Central nervous system effects; irritation; hair 
loss; Hver damage. 

Argyria; kidney damage. 

Fluctuation in growth rate; tissue changes. 

Convulsions; paralysis. 

Central nervous system effects, teratogeni¬ 
city. 


Convulsions; respiratory paralysis. 

Kidney damage. 

Demyelination: dermal sensitization; terato¬ 
genicity. 

Granulomas; internal bleeding; anemia; kvor 
damage. 

C:NS depression; Lymphopenia; neutrophiHa. 
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Table C8-2.—Summary of Adverse Health Effects Reported for Substances Producing General Systemic Toxicity— 

Continued 


H.S nomber/chamical name 

Effects reported in humans 

Effects reported in antmais 

, m/lA ..... .. 

No data ----......... 

Gross changes in liver arxJ spleen; lung 
tissue changes. 

6er>eratized cellular asphyxiation; colic; In¬ 

)41o Tunjsi®n insoHiuNi ... 

No data _............_ 

l4i7 lUnQSlB'n sofiAms ... 

« 1 rmt-m ........ 

No data __...... .. .. 

coordination; dy8pr>ea. 

Nasal irritation; liver cell degeneration; retard¬ 
ed weight gain; e,'nbryotoxK:ity; kidney aoe- 
nocarcirKima. 

Pulmonary irntation. 

No data. 

Toxic effects from zirconium tetrachloride due 
to liberation of hydrochloric acid 

...on fiimAA ftnlAl fMftiCLtlatO) ........ 

Pulmonary irritation ... 

i4Jv wewny \ivup ..... 

< JOT nvWto ffume) .. ....... 

Metal fume fever, gastntis. ... 

No data ...- .. 

o . -- .. ~ - 

|4«IV ......—— 



The following discussions describe 
OSHA’s preliminary findings for these 
systemic toxicants and present a 
summary of the material impairments of 
health potentially associated with 
exposure to these substances. 
ACETONITRILE 

CAS: 7S-05-8; Chemical Formula: 

CHaCN 
H.S. No. 1005 

OSHA’s occupational exposure limit 
for acetonitrile in construction and 
maritime is 40 ppm as an 8-hour TWA. 
There is no limit in agriculture. The 
ACGIH has a 40 ppm TLV*-TWA and a 
eo-ppm TLV*-ST^ in addition to a 
skin notation. NIOSH has a TWA-REL 
of 20 ppm for acetonitrile. OSHA is 
proposing to retain the 40-ppm 8-hour 
TWA in construction and maritime, to 
add a STEL of 60 ppm for 15 minutes in 
these two sectors, and to extend both 
limits to agriculture. These are the limits 
recently established for acetonitrile in 
general industry. 

Acetonitrile is a colorless liquid with 
an aromatic odor. It is most widely used 
in industry as a specialty solvent and 
chemical intermediate. 

In animal studies, acetonitrile has 
been found to be embryotoxic and 
teratogenic in rodents exposed to levels 
sufficiently high to cause maternal 
toxicity (Berteau. Levinskas. and 
Rodwell 19a2/Ex. 1-179; Willhite 1983/ 
Ex. 1-43). A 13-week inhalation study 
conducted by the National Toxicology 
Program [Hazelton Laboratories, Inc. 
1983. as cited in ACCIH 1986/Ex. 1--3, p. 
8) found pathological changes in the 
liver and some blood changes in mice 
and rats exposed to concentrations of 
400 ppm acetonitrile. 

The human evidence describing the 
toxic effects associated with exposure to 
acetonitrile consists of a report by 
Pozzani, Carpenter. Palm et al. (1959/Ex. 
1-106), who exposed human subjects to 
acetonitrile vapor, and a case report by 
Amdur (1959/^ 1-143), who described 
a poisoning incident involving 
acetonitrile. None of three subjects 


exposed to 40 ppm for 4 hours reported 
any adverse responses during the 
exposure period, but one subject 
experienced tightness of the chest a few 
hours after termination of exposure, as 
well as a cooling sensation in the lungs 
the following day. None of the subjects 
had elevated blood cyanide levels; one 
subject showed a slightly elevated 
urinary thiocyanate level. Pozzani et al. 
(1959/Ex. 1-106) also exposed two 
subjects to 80 ppm and 160 ppm of 
acetonitrile for 4 hours. When exposed 
to 80 ppm. subjects reported no adverse 
response; however, at 160 ppm, one 
subject experienced slight flushing of the 
face and chest tightness a few hours 
after exposure (Pozzani, Carpenter. 

Palm et al. 1959/Ex. 1-106). 

In addition to the Pozzani et al. (1959/ 
Ex. 1-106) study, NIOSH (1978g/Ex. 1- 
262) cites a report by Amdur (1959/Ex. 
1-143), who investigated an incident in 
which 16 painters b^ame ill (with one 
death) after using an acetonitrile- 
containing material in a confined space. 
Amdur (1959/Ex. 1-143) reported no 
further incidents after adequate 
ventilation was installed and 
acetonitrile levels were maintained at 
about 17 ppm. NIOSH concluded that 
exposure to 40 ppm produced only 
minimal effects and that no observable 
effects were produced at 17 ppm 
(NIOSH 1978g/Ex. 1-262, p. 97). 

Based on this evidence, OSHA 
preliminarily concludes that long-term 
exposure to 40 ppm causes no or only 
minimal effects and that a short-term 
limit of 60 ppm will provide protection 
against the facial flushing and chest 
tightness experienced by workers 
exposed for several hours to levels 
above this concentration. In 
construction and maritime, OSHA is 
therefore proposing to retain the 8-hour 
TWA of 40 ppm for acetonitrile and to 
add a STEL of 60 ppm; OSHA is also 
proposing to extend both limits to 
agriculture. The Agency preliminarily 
concludes that the proposed limits will 
prevent the significant risk of acute 


illness (and. in one case, death) 
observed in workers exposed to 
excessive short-term levels of 
acetonitrile; the Agency believes that 
these health effects clearly constitute 
material impairments of health. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regxilated sectors. 

ACETYLSAUCYUC ACID (ASPIRIN) 
CAS: 50-78-2; Chemical Formula: 

CHCOOCeHCOOH 
H.S. No. 1006 

In construction, maritime, and 
agriculture, there is no PEL for 
acetylsalicylic acid. The ACClfi has a 
TLV* of 5 mg/m* for this substance as 
an 8-hour TWA. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing a 5 mg/m* 8-hour TWA PEL 
for acetylsalicylic acid in construction, 
maritime, and agriculture. This is the 
limit recently established in general 
industry. 

Acetylsalicylic acid is a white crystal 
or powder that is essentially odorless 
and has a slightly bitter taste. It is used 
in medicine as an anti-inflammatory 
drug, an anti-pyretic, and as an 
analgesic (Hawley’s 1987, p. 103). 

The work of O’Brien (1968/Ex. 1-47) 
reports that a normal therapeutic dose 
of 600 mg aspirin will interfere with 
platelet aggregation in subjects exposed 
for a period of 5 days or more. Hart 
(1947/Ex. 1-137) also reported that 150 
mg is the smallest oral dose of 
acetylsalicylic acid that will produce 
this effect. Unpublished data from the 
Dow Chemical Company (cited in 
ACCIH 1986/Ex. 1-3, p. 10) indicate that 
exposure to aspirin concentrations 
exceeding 100 mg/m* are tolerated 
except for occasional skin irritation. 
However, no data are available on the 
long-term effects on organ systems of 
inhalation exposure to aspirin. 
Secondary sources report that aspirin is 
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an acute irritant to the gastric mucosa 
and respiratory tract. 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m^ for acetylsaiicylic acid in the 
construction, maritime, and agriculture 
sectors. The Agency preliminarily 
concludes that this limit will protect 
workers in these sectors from 
experiencing adverse blood effects and 
gastric and respiratory irritation, which 
are potentially associated with exposure 
to this substance in the workplace. 
OSHA believes that these effects 
constitute material health impairments 
and that the proposed limit is necessary 
to substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
ALUMINUM fWELDING FUMES) 

CAS: 7429-90-5; Chemical Formula; A1 
H.S. No. 1019 

OSHA has no permissible exposure 
limit for aluminum welding fumes in the 
construction, maritime, or agriculture 
industry. The ACGIH TLV®-TWA for 
these fumes is 5 mg/m*. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposing a TWA-PEL for aluminum 
welding fumes of 5 mg/m*, measured as 
aluminum. This is the limit recently 
established for these fumes in general 
industry. 

The proposed PEL addresses the 
aluminum fume that is released in the 
welding process; this limit is being 
proposed to keep total aluminum 
particulate concentrations low enough 
to prevent aluminum particle 
accumulation in the lungs of exposed 
workers. However, to the extent either 
that other toxic substances or materials 
are released in the welding process or 
that conditions are conducive to the 
formation of toxic gases, employers are 
required to pay attention to the 
permissible exposure limits for these 
substances as well. For example, in 
appendix B of the 1987-88 Threshold 
Limit Values and Biological Exposure 
Indices (ACGIH 1987/Ex. 1-16). the 
ACGIH states that “reactive metals and 
alloys such as aluminum and titanium 
are arc-welded in a protective, inert 
atmosphere such as argon. These arcs 
create relatively little fume, but an 
intense radiation which can produce 
ozone" (ACGIH 1987/Ex. 1-16, appendix 
B. p. 42). In such an instance, employers 
would be required to meet any ozone 
limits in effect (PELs of 0.1 ppm TWA 
and 0.3 ppm STTSL are being proposed 
for ozone) as well as the PEL for 
aluminum welding fumes. 

The ACGIH states that “most welding, 
even with primitive ventilation, does not 


produce exposures inside the welding 
helmet above 5 mg/m*. That which 
does • * * should be controlled" 
(ACGIH 1987/Ex. 1-16. appendix B. p. 
43). In those rare instances where 
internal helmet exposures do exceed 5 
mg/m*, employees are at risk from the 
irritant effects of hot metal fumes, which 
are deposited in the lung deeply and 
accumulate there. 

Because workers in construction, 
maritime, and agriculture who are 
exposed to arc welding fumes have 
previously not been protected by a 
permissible exposure limit. OSHA is 
proposing a Pl^ of 5 mg/m* TWA for 
these fumes (measured in the breathing 
zone of the welder); the details of the 
appropriate positioning of the sampler 
should be determined on the basis of 
guidance in the Field Operations 
Manual (OSHA 1984). The Agency 
preliminarily concludes that the 
proposed limit will protect welders and 
other workers in the vicinity of the 
welding from experiencing the 
signiBcant irritation potentially 
associated with inhalation of ^ese 
fumes. OSHA believes that the 
respiratory irritation caused by 
exposure to these fumes constitutes a 
material health impairment and that the 
proposed PEL is necessary to 
substantially reduce this significant risk. 
In addition, promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

2-AMINOPYRIDINE 

CAS: 504-29-0; Chemical Formula: 

CiHsN, 

H.S. No. 2004 

In general industry, construction, and 
maritime. OSHA*s current permissible 
exposure limit for 2-aminopyridine is 0.5 
ppm as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV* of 0.5 ppm as an 8-hour TWA for 
this substance; NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 0.5 
ppm for 2-aminopyridine in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all regulated sectors. 

2-Aminopyridine is a moderately 
flammable solid that occurs as white 
leaflets, colorless crystals, or as a white 
powder; it has a characteristic, intense 
odor. 2-Aminopyridine is used in the 
synthesis of antihistamines and other 
pharmaceuticals; as an intermediate in 
the synthesis of herbicides; and in tire 
manufacture (ACGIH 1986, p. 24; Merck 
1983, p. 71; Hawley’s 1987. p. 62; 

Grayson 1985. pp. 979-980). When used 
in pesticidal applications and in 


accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

2 -Aminopyridine is a systemic poison 
that causes headache, respiratory 
distress, intoxication, convulsions, and 
death. The LD 50 in mice by 
intraperitoneal injection is 28 mg/kg; the 
LD 50 in the same species by intravenous 
administration is 23 mg/kg (RTECS 
1990). Acutely poisoned animals showed 
excitement, tremors, and convulsions 
before death (Clayton and Clayton 1981. 
p. 2731). Cats injected intravenously 
with a 1-mg/kg dose of 2-aminopyridine 
showed increased blood pressure and 
respiratory rate, with central nervous 
system stimulation and muscle 
twitching. 2-Aminopyridine is readily 
absorbed through the skin and may 
cause convulsions by this route (Clayton 
and Clayton 1981. p. 2732). Application 
of a 0.02 M solution of 2-aminopyridine 
to rabbit eyes from which the corneal 
epithelium had been removed caused 
slight or no injury (Grant 1986. p. 383). 

A worker in a chemical plant who 
was acutely overexposed to 
aminopyridine by inhalation and skin 
absorption died (Spolyar 1951). In 
another case, a worker exposed to a 5- 
ppm concentration of 2-aminopyridine 
for 5 hours complained of headache and 
nausea, developed increased blood 
pressure, but subsequently recovered 
(Clayton and Clayton 1981, p. 2732). 

Based on this evidence in humans and 
animals. OSHA proposes to establish an 
8-hour TWA PEL for 2-aminopyridine of 
0.5 ppm in agriculture; adoption of this 
proposed limit would establish the same 
PEL for workplaces in all OSHA- 
regulated industry sectors. The Agency 
preliminarily concludes that 
occupational exposure to 2- 
aminopyridine causes systemic 
poisoning in the form of central ner\'0U8 
system effects and convulsions. 
Accordingly. OSHA believes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are potentially at 
significant risk for these exposure- 
related effects and that the proposed 
PEL will substantially reduce these 
risks. 

ANISIDINE (o-. p-isomers) 

CAS: 29191-52-4; Chemical Formula: 

NHaCsHOCHj 
H.S. No. 2007 

OSHA’s current limit for the ortho- 
and para-isomers of anisidine in general 
industry, construction, and maritime 
workplaces is 6.5 mg/m* as an 8-hour 
time-weighted average; this limit also 
has a skin notation, which indicates that 
percutaneous absorption is a significant 
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route of exposure for this substance. 
OSHA has no PEL for anisidine in 
agriculture. The ACGIH’s current TLV*- 
TWA for this substance is 0.5 mg/m*, 
with a skin notation. NIOSH has no REL 
but concurs (Ex. S-47, Table NBA) with 
the limit being proposed. OSHA is 
proposing to establish a TWA PEL of 0.5 
mg/m*. and a skin notation, for 
anisidine in agriculture. Promulgation of 
this limit will make OSHA's PEL for 
anisidine consistent across all regulated 
sectors. 

Anisidine has two isomers that find 
use in industry: the ortho-isomer, which 
is a reddish-brown or yellowish oil. is 
used in the chemical synthesis of 
guaiacol and various dyes, while the 
para-isomer, which is a fused crystalline 
mass, is used to produce azo dyes 
(ACGIH 1986. p. 31). Both isomers have 
the fishy odor that is characteristic of 
amines (Sittig 1985, p. 80). 

Acute exposure to anisidine causes 
methemoglobinemia in animals; chronic 
exposure causes cancer (Proctor. 

Hughes, and Fischman 1988, p. 76). The 
oral LDsoS in rats are 2 and 1.4 g/^* 
respectively, for the o- and p-isomer 
(RTECS1990). The dermal LE)m in rats 
for para-anisidine is 3200 mg/kg (RTECS 
1990). Subacutely poisoned animals 
showed hematological changes, anemia, 
and kidney damage (Proctor, Hughes, 
and Fischman 19^ p. 77). When fed to 
mice or rats for 7 weeks, o-anisidine 
hydrochloride caused enlargement of 
the spleen, reductions in weight gain, an 
increasecTincidence of bladder 
hyperplasia (mice) and non-neoplastic 
lesions of the thyroid gland and kidney 
(rats) (lARC 1982, pp. 74-75). Oral 
administration of p-anisidine to mice 
and rats in a subchronic study also 
caused weight gain reductions and 
darkened spleens in animals of both 
species (lARC 1982, p. 75). In cancer 
bioassays in mice and rats, the oral 
administration of o-anisidine 
hydrochloride, but not p-anisidine 
hydrochloride, caused statistically 
significant increases in the incidence of 
transitional-cell carcinomas of the 
urinary bladder (LARC 1982. p. 76), 

Based on this evidence, the 
International Agency for Research on 
C^cer (LARC) has concluded that the 
evidence for the carcinogenicity of 
ortho-anisidine in animals is sufficient 
(LARC 1982, p. 77). 

Workers exposed to a 1.9-mg/m* 
concentration of anisidine for 3.5 hours 
per day for 6 months complained of 
headaches and dizziness and had an 
increase in sulfhemoglobin. 
methemoglobin. and Heinz bodies in 
their red blood cells (ACGIH 1986. p. 31). 
Anisidine is also an irritant and 


sensitizer of the skin in humans (HSDB 
1986), Based on effects seen in animals. 
lARC believes that o-anisidine should 
be regarded * * as if it presented a 
carcinogenic risk to humans** (lARC 
1982, p. 77). 

The evidence described above 
demonstrates that anisidine is a 
chemical asphyxiant that produces 
anoxia by binding to hemoglobin and 
that it is also an irritant and sensitizer of 
the skin and a probable human 
carcinogen. OSHA therefore 
preliminarily concludes that the absence 
of a limit for anisidine poses a 
significant risk of skin effects, 
methemoglobinemia, and potential 
carcinogenicity in exposed workers in 
agriculture. The Agency believes that 
the proposed TWA PEL of 0.5 mg/m*, 
with a skin notation, is necessary to 
substantially reduce these significant 
risks. In addition, promulgation of this 
limit will make OSHA*8 PEL for this 
substance consistent across all 
regulated sectors. 

ARSENIC and organic compounds 
CAS: 7440-38-2; Chemical Formula: 

Varies with compoimd 
H.S. No. 2012 

OSHA's limit for arsenic and the 
organic compounds of arsenic in general 
industry, construction, and maritime is 
0.5 mg/m* (measured as arsenic) as an 
8-hour TWA. *rhere is no PEL in 
agriculture. The ACGIH TLV*-TWA is 
0.2 mg/m*; NIOSH has no REL OSHA is 
proposing an 8-hour TWA PEL of 0.5 
mg/m* for arsenic and the organic 
compounds of arsenic in agriculture. 

This action would make OSHA's limit 
for these substances consistent across 
all regulated sectors. 

Arsenic is a nonmetallic element that 
is silver-gray and crystalline in 
appearance: examples of its organic 
compounds are arsenic diethyl, arsenic 
dimethyl, l-(p-arseno8ophenyl)urea. 
arsine-tri-l-piperidinium chloride, (3-(p- 
arsonophenyl)ureido)dithiobenzoic acid, 
and arsphenoxide (Sax and Lewis 1989, 
pp. 298-307). Arsenic is an ingredient in 
rodenticides, insecticides, herbicides, 
and other products, and the organic 
compounds are used in both human and 
animal medicine (Gosselin. Smith, and 
Hodge 1984, p. 111-42). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Arsenic and its organic compounds 
are considerably less toxic than the 
oxides and other inorganic compounds, 
and most of the literature therefore 
deals with the inorganic compounds. 

The LD50 in rats for arsenic is 763 mg/kg 


(RTECS 1990), and the LCm for arsenic 
dimethyl in the same species is 3900 mg/ 
m* (Stevens. DiPasquale, and Farmer 
1979). Four of five cows given a single 
10-mg/kg oral dose of the monosodium 
salt of methanarsenic acid died 
(Dickinson 1972, in Am. J. Vet. Res. 
33:1889-1892), and chronic feeding of 50 
mg/kg of the same substance caused 
toxic hepatitis in rabbits (Exon, Harr, 
and Claeys 1974, in Nutr. Rep. Int. 9:351- 
357). Carcinogenicity assays that have 
involved the oral administration of 
dimethylarsenic acid in mice or the 
subcutaneous injection of 
dimethylarsenic acid in the same 
species have been negative (LARC 1980. 
Vol. 23. p. 112). 

Human toxicity data for pure arsenic 
or the organic compounds are rare. 

Some of the drugs used to combat 
syphilis in the early part of the century 
contained organic arsenic compounds, 
and therapeutic administration of these 
drugs often caused optic neuritis, which 
sometimes progressed to loss of central 
vision and optic atrophy (Grant 1986. p. 
118). The administration of one such 
drug, arsphenamine. is known to have 
caused encephalitis, with headache, loss 
of consciousness, convulsions, and 
paralysis of some of the cranial nerves 
(Grant 1986, p. 119). 

In agriculture, OSHA is proposing an 
8-hour TWA PET of 0.5 mg/m* for 
arsenic and its organic compounds 
(measured as As). The Agency 
preliminarily concludes that this limit is 
necessary to reduce the significant risk 
of arsenic toxicity potentially associated 
with exposure to these substances. 
OSHA considers arsenic intoxication a 
material impairment of health and 
believes that the new limit is necessary 
to substantially reduce this risk among 
workers in agriculture. In addition, 
promulgation of this limit will make the 
PEL for arsenic and its organic 
compounds consistent across all OSHA- 
rcgulated sectors. 

ARSINE 

CAS: 7784-42-1; Chemical Formula: 

AsHj 

H.S. No. 2010 

OSHA’s permissible exposure limit for 
arsine in general industry, construction, 
and maritime workplaces is 0.05 ppm as 
an 8-hour TWA. The Agency has no 
limit for this substance in agriculture. 
The ACGIH TLV*-TWA for arsine is 
also 0.05 ppm. NIOSH has a REL for 
arsine of 2^g/m* as a 15-minute ceiling. 
OSHA is proposing a TWA PEL for 
arsine of 0.05 ppm in agricultural 
workplaces. This action will make 
OSHA's PEL for arsine consistent across 
all regulated sectors. 
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Arsine is a colorless gas that has a 
garlic-like odor (ACGIH 1986. p. 39). 
Arsine is evolved when nascent 
hydrogen is liberated in a solution that 
contains inorganic arsenic; for example, 
arsine is liberated when arsenic- 
containing metals are pickled or treated 
with reducing acids (Clayton and 
Clayton 1981. p. 1518). Another source of 
potential exposures to arsine occurs in 
sulfuric acid production; if arsenic is not 
completely removed from the feed gases, 
arsine is liberated when iron comes into 
contact with the arsenic-containing 
acids (Clayton and Clayton 1981, p. 495). 
Arsine could also be liberated if a metal 
dropped into a container of arsenical 
pesticide or if such a pesticide were 
mixed in a metal vat. Arsine finds 
industrial use in the laboratory analysis 
of arsenic and as a doping agent in the 
semiconductor industry (Proctor, 

Hughes, and Fischman 1988, p. 83; 
Clayton and Clayton 1981, p. 1519). 

Arsine is a highly toxic gas that 
causes nearly instantaneous death, 
acute renal failure, and severe 
intramuscular hemolysis. When inhaled, 
arsine is oxidized to form elemental 
trivalent arsenic and arsenous oxide, 
both recognized human carcinogens 
(Proctor, Hughes, and Fischman 1988, p. 
831). The extent of the red blood cell 
breakdown caused by the inhalation of 
this gas is sufficient to cause the sclera 
of the eye and the skin to turn an 
intense orange color (jaundice) (Grant 
1988, p. 119; Proctor, Hughes, and 
Fischman 1988, p. 83). Short-term 
inhalation of a 250-ppm concentration of 
this gas may cause death within 30 
minutes, and inhalation even of a 10- or 
50-ppm concentration for a longer period 
can be fatal (Proctor. Hughes, and 
Fischman 19^ p. 83). Symptom onset 
may be delayed for 2 to 24 hours; the 
signs and symptoms of arsine poisoning 
include headache, abdominal pain, 
weakness, dizziness, vomiting, and dark 
red or brown urine (hematuria) (Proctor, 
Hughes, and Fischman 1988, p. 83). 
Workers exposed for 8 months to arsine 
at concentrations described as **very 
smair* had substantially reduced 
hemoglobin levels. Some workers had 
levels as low as 3.2 g/lOO ml blood); 
these workers were involved in gold 
extraction operations involving cyanide 
leaching (Proctor. Hughes, and Fischman 
1988, p. 83). 

Animals exposed to arsine 
concentrations between 0.5 and 2 ppm 
for 3 hours/day for several weeks 
developed blood changes (ACGIH 1986. 
p. 39). Arsine has been responsible for 
several himdred fatal poisonings in 
humans (ACGIH 1986, p. 39). 


Based on this evidence, OSHA 
preliminarily concludes that workers in 
agriculture are at significant risk of 
experiencing hemolysis as a result of 
exposure to arsine at the levels 
permitted by the absence of a limit for 
this substance. Accordingly, OSHA is 
proposing to substantially reduce this 
risk by establishing an 8-hour TWA PEL 
for arsine of 0.05 ppm. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
BARIUM. SOLUBLE COMPOUNDS (as 

Ba) 

CAS: 7440-39-3; Chemical Formula: Ba 
H.S. No. 2015 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for soluble barium compounds 
(measured as barium) is 0.5 mg/m^ as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV®-rWA of 0.5 mg/m* for barium’s 
soluble compounds. NIOSH has no REL 
for these substances but concurs (Ex. 8- 
47. Table N3A) with the limit being 
proposed. OSHA is proposing to 
establish an 8-hour TWA PEL of 0.5 mg/ 
m* for the soluble barium compounds in 
agricultiire. Promulgation of this limit 
will make the PEL for these compounds 
consistent across all OSHA-regulated 
sectors. 

Commonly used soluble barium 
compounds include barium nitrate, 
barium oxide, barium carbonate, and 
barium chloride, all of which are 
odorless, white solids. These 
compounds are used as rodenticides, 
pesticides, disinfectants, and additives; 
in the manufacture of photographic 
papers, dyes, chemicals, explosives, 
matches, and pyrotechnics; in water 
treatment; as catalysts; and in fire¬ 
proofing (NIOSH/OSHA Occupational 
Health Guideline 1981, pp. 1, 4; Hawley’s 
1987, pp. 118,120). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Exposure to the soluble barium 
compounds causes eye, skin, and 
mucous membrane irritation, central 
nervous system and gastrointestinal 
effects, and respiratory disease in 
humans and animals. Barium 
compounds can also cause reproductive 
effects in animals. Barium carbonate has 
oral Uko values of 418 mg/kg and 200 
mg/kg in rats and mice, respectively 
(RTECS1990). The oral LDso for barium 
chloride in rats is 118 mg/kg (RTECS 
1990). In contact with the skin of rabbits, 
500 mg of barium nitrate caused mild 
irritation; 100 mg of this substance 


instilled into the eyes of rabbits caused 
moderate irritation (RTECS 1990). For 
barium oxide, the subcutaneous LD^ in 
mice is 50 mg/kg (RTECS 1990). 
Subcutaneous injection of 5 mg/kg of 
barium chloride caused acute toxicity 
and death in rabbits after 2 to 2.5 hours 
(Fasekas et al. 1953. in Clayton and 
Clayton 1981. p. 1534). The signs and 
symptoms of barium salt toxicity in 
experimental animals include salivation, 
vomiting, colic, diarrhea, convulsive 
tremors, slow, hard pulse, and elevated 
blood pressure. Hemorrhages in the 
stomach, intestines, and kidneys, 
followed by muscle paralysis and death, 
may occur a few hours or days after the 
exposure (Clayton and Clayton 1981. p. 

1534) . A recent study in guinea pigs 
(Hicks, Caldas. Dare, and Hewitt 1986, 
in Arch. Toxicol. Suppl. 9:416-420) 
showed that exposure to welding fumes 
generated in metal arc welding using 
barium as a flux component caused 
cardiotoxic and bronchoconstrictive 
ejects. Rats given 1,10. or 100 ppm 
barium in their drinking water for 1 to 16 
months showed increased systolic blood 
pressure after exposure for 1 month at 
the 100-ppm level or 8 months at the 10- 
ppm level; in the high-dose group, 
depressed cardiac contraction and 
electrical hyperexcitability were also 
seen (Perry, Koop, Perry, and Erlanger 
1989, J. Toxicol. Environ. Health 
28(3):375-388). Male rats inhaling 1150 
mg/m* of barium carbonate for 24 hours 
showed evidence of reproductive effects 
(RTECS 1990). Inhalation of barium 
carbonate at a concentration of 3130 fig/ 
m* for 24 hours during the 16th week of 
pregnancy caused effects on the ovaries 
and fallopian tubes in female rats 
(RTECS 1990). 

In humans, an oral dose of 800 mg/kg 
barium carbonate was lethal; 
convulsions and cardiac effects 
occurred before death (RTECS 1990). 
Barium hydroxide and barium oxide are 
strongly alkaline in aqueous solutions 
and cause severe eye bums and skin 
irritation on contact (Grant 1986, p. 134). 
Symptoms of barium intoxication in 
humans include nausea, vomiting, colic, 
and diarrhea; myocardial and general 
muscular stimulation and tingling of the 
extremities soon follow (Reeves 1979, in 
Proctor, Hughes, and Fischman 1988, p. 
89). Inhalation of the dust of soluble 
barium compounds can cause a benign 
pneumoconiosis called baritosis; 
radiologic examination shows 
circumscribed nodules that are evenly 
distributed throughout both lung fields 
(Proctor, Hughes, and Fischman 1988. p. 

1535) . In a factory where bomb casings 
were heated in barium carbonate, 
bronchial irritation was reported among 
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the workers (Elkins 1950, in Clayton and 
Clayton 1981. p. 1535). In a report of an 
accidental case of barium carbonate 
ingestion, symptoms of gastroenteritis, 
slow pulse rate, and paralysis were seen 
(Morton 1945, in Clajdon and Clayton 
1981, p. 1535). Other reports of exposure 
to barium compounds describe 
pulmonary nodulation with or without a 
decrease in lung function (Wende 1958; 
Combos 1957. in ACGIH1986, p. 47). 

Based on this evidence, OSHA 
preliminarily concludes that exposure to 
the soluble compounds of barium causes 
eye, skin, and mucous membrane 
Initation and respiratory, 
gastrointestinal, and central nervous 
system effects. OSHA therefore believes 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed limit of 0.5 mg/m* as an 8>hour 
TWA is necessary to significantly 
reduce the risk of these material health 
impairments. In addition, promulgation 
of the proposed PEL will make OSHA’s 
limit for the soluble compounds of 
barium consistent across all OSHA* 
regulated sectors. 

2-BUTOXYETHANOL 

CAS: 111-76-2; Chemical Formula: 

C4H»0CH,CH20H 
H.S. No. 1046 

OSHA*s current permissible exposure 
limit in construction and maritime for 2- 
butoxyethanol. one of the family of 
substances known as the glycol ethers, 
is 50 ppm as an 8-hour TWA. with a skin 
notation. There is no limit in agriculture. 
The ACCIH has a TLV®-TWA of 25 
ppm. also with a skin notation. NIOSH 
has no REL but concurs (Ex. 8-47. Table 
Nl) with the limit being proposed. 

OSHA is proposing a TWA-PEL of 25 
ppm, with a skin notation, for this 
substance in construction, maritime, and 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

2-Butoxyethanol is a colorless liquid 
with a mild ethereal odor. It is used as a 
solvent for resins, spray lacquers, 
varnishes, enamels, and textiles. It is 
also used in the dry cleaning industry 
(ACCIH 1986. p. 71; Hawley's 1987. o. 

488). ^ 

2-Butoxyethanol has long been knowm 
to be toxic, with early studies indicating 
that a single 7-hour exposure to 700 ppm 
was lethal to laboratory animals 
(Werner. Mitchell. Miller, and von 
Oettingen 1943a. as cited in ACGIH 

^"3* P* 71). Exposures near the 
lethal level caused systemic toxicity in 
the form of hemoglobinuria and lung, 
kidney, and liver changes. Carpenter. 
Pozzani. Weil, and associates (1956/Ex. 


1-303) reported hemolytic anemia and 
increased fragility of the red blood cells 
in rats repeatedly exposed to 2- 
butoxyethanol at 320 ppm for 5 weeks. 
However, repeated exposure for 12 
weeks at 400 ppm was only slightly 
injurious to dogs (Werner, Mitchell. 
Miller, and von Oettingen 1943b, as 
cited in ACGIH 1986/Ex. 1-3, p. 71). 

Humans appear to be less susceptible 
to butoxyethanol poisoning than 
experimental animals. In humans, 
several single 8-hour exposures at levels 
of 200 ppm and 100 ppm caused urinary 
excretion of butoxyacetic acid: these 
subjects experienced irritation and 
discomfort after these exposures 
(Carpenter. Pozzani, Weil et al. 1956/Ex. 
1-303). A recent study has conffrmed 
that the increased erythrocyte osmotic 
fragility observed in rats exposed to 
many of the glycol ethers is a very 
sensitive indicator of toxicity and 
correlates with the development of 
hemoglobinuria at higher exposure 
levels (Moffett, Linnett. and Blair 1976, 
as cited in ACGIH 1986/Ex. 1-3. p. 71). 
These findings indicate that the no¬ 
effect level in animals is approximately 
25 ppm. The ACGIH suggests that 2- 
butoxyethanol's toxicity may be more 
likely to occur as a result of skin 
absorption than as a consequence of 
inhalation (ACGIH 1986/Ex. 1-3, p. 71). 

OSHA preliminary concludes that the 
current PEL of 50 ppm in construction 
and maritime is insufficiently protective 
against the risk of 2-butoxyethanors 
irritant, hematological, and other 
potential systemic effects, which OSHA 
considers material health impairments. 
Accordingly, OSHA is proposing to 
lower the PEL in these two sectors to 25 
ppm. to retain the skin notation, and to 
extend the PEL and the skin notation to 
agriculture. The prop >ed limi t will 
reduce the significant risk associated 
with exposure to 2-butoxyethanol to a 
level below that at which these toxic 
effects have been observed in animals 
and humans. This lower limit will also 
prevent the discomfort experienced by 
workers at exposure levels of 40 ppm. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
tert-BUTYL CHROMATE (as CrO,) 

CAS: 1189-85-1; Chemical Formula: 

[(CH3)3CO]2CrO, 

H.S. No. 2024 

In general industry, construction, and 
maritime. OSHA's current permissible 
exposure limit for tert-butyl chromate 
(measured as CrOj) is 0.1 mg/m* as a 
ceiling limit; this limit also has a skin 
notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 


There is no limit for tert-butyl chromate 
in agriculture. The ACGIH has a TLV*- 
TWA of 0.1 mg/m* as a ceiling limit, 
with a skin notation, for tert-butyl 
chromate. NIOSH has a REL of 1 ^lg/m* 
(measured as hexavalent chromium) as 
a 10-hour TWA for this substance. 
OSHA is proposing to establish a PEL of 
0.1 mg/m* as a ceiling, with a skin 
notation, for tert-butyl chromate in 
a^culture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

tert-Butyl chromate is a liquid that is 
used as an organic source of chromium 
in specialty reactions, in the oxidation 
of steroids, and in the manufacture of 
catalysts for the polymerization of 
olefins (Sittig 1985, pp. 162-163; NIOSH/ 
OSHA 1981). tert-Butyl chromate is a 
hexavalent chromium compound. 

tert-Butyl chromate causes marked 
eye. skin, and respiratory tract irritation 
and central nervous system effects in 
animals. Because tert-butyl chromate is 
a hexavalent chromium compound, it is 
likely to cause lung and sinus cancer in 
humans (Sittig 1985. p. 163). There are no 
acute toxicity data specific to tert-butyl 
chromate. Rats exposed repeatedly for 
30 to 60 minutes to daily lethal 
concentrations (dose unspecified) of a 
mixture of tert-butyl chromate and butyl 
alcohol showed signs of lacrimation. 
drowsiness, ataxia, prostration, 
muscular weakness, twitching, weight 
loss, rapid and superficial respiration, 
and necrosis of the skin and 
subcutaneous tissues (NIOSH/OSHA 
1981). At autopsy, extensive epithelial 
exudation was seen in the liver of these 
animals (NIOSH/OSHA 1981). In other 
inhalation studies (species and doses 
unspecified], tert-butyl chromate caused 
mild narcosis and rapid respiration 
(NIOSH/OSHA 1981). 

Based on effects seen in animals, 
workers exposed to tert-butyl chromate 
are expected to develop pulmonary 
changes, to experience narcosis, and to 
develop necrotic lesions of the skin if 
their skin comes into contact with this 
substance (Roubal and Krivucova 1960. 
in ACGIH 1986. p. 80). tert-Butyl 
chromate can also be absorbed through 
the skin in toxic amounts, and eye 
contact with this substance causes 
severe damage (Hazardous Substance 
Fact Sheet 1986, p. 1). Contact of the 
skin with tert-butyl chromate causes 
deep ulcers and may cause dermal 
sensitization (Hazardous Substance Fact 
Sheet 1986, p. 1). Inhalation of tert-butyl 
chromate vapors may cause ulceration 
of the nasal septum, with bleeding, 
discharge, and crusting (Hazardous 
Substance Fact Sheet 1986, p. 1) Chronic 
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exposure to low concentrations of tert- 
butyl chromate also can cause liver and 
kidney damage (Hazardous Substance 
Fact Sheet 1986. p. 1 ). 

Based on this evidence, OSl lA 
preliminarily concludes that tert-butyl 
chromate causes skin, mucous 
membrane, and respiratory irritation 
and may cause cancer in exposed 
workers. OSHA therefore believes that, 
in the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed ceiling PEL of 0.1 mg/m*, with 
a skin notation, is necessary to 
significantly reduce the risk of material 
health impairment among agricultural 
workers. In addition, promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

n-BUTYL GLYODYL ETHER (BGE) 
CAS: 2426-08-6: Chemical Formula: 

C4H90CHaCHa0H 
H.S. No. 1052 

The OSHA limit for n-butyl glycidyl 
ether in construction and maritime is 50 
ppm as an 8 -hour TWA. There is no 
limit in agriculture. The ACGIH TLV*- 
TWA is 25 ppm; NIOSH has 
recommended that occupational 
exposure to n-butyl glycidyl ether not 
exceed 5.6 ppm over a 15-minute short¬ 
term periodL The Agency is proposing a 
PEL of 25 ppm as an 8 -hour TWA for n- 
butyl glycidyl ether in construction, 
maritime, and agriculture. This is the 
limit recently established for this 
substance in general industry. 

n-Butyl ^yddjd ether is a clear, 
colorless liquid. It is used as a reducing 
agent and add receptor, to stabilize 
chlorinated solvents, and as a chemical 
intermediate (ACGIH 1986, p. 81; 

Clayton and Clayton 1981, p. 2201 ). 

OSHA's current PEL of 50 ppm in 
construction and maritime was adopted 
from the ACGIKs 1968 TLV® list The 
basis for the ACGIH limit was that 
repeated applications of n-butyl glyddyl 
ether to the skin of humans caused 
irritation and sensitization. The NIOSH 
limit of 5.6 ppm is based, in large part, 
on mutagenic studies conducted in 
microbid and mammalian test systems, 
as well as on some evidence for other 
members of the glyddyl ether family 
showing that exposure is associated 
with testicular atrophy and 
hematopoietic abnormalities in 
laboratory animals. After publication of 
its criteria document, NIOSH received a 
confidential report prepared for the 
Shell Development Company by 
Anderson et al. (1957. as cited in ACGIH 
1986/Ex. 1-3, p. 81), who had conducted 
a rat inhalation study. In this research. 


rats were exposed to 38 ppm, 75 ppm. 
150 ppm, or 300 ppm n-butyl glyddyl 
ether for 7 hours daily, 5 days per week 
for 10 weeks. Atrophic testes were 
found in 5 of 10 rats exposed to 300 ppm, 
very small testes were found in 1 of 10 
rats exposed to 150 ppm, and patchy 
atrophy was found in the testes of 1 of 
10 rats exposed to 75 ppm. No effects 
were observed in rats exposed at 38 
ppm. Based on this additional evidence, 
NIOSH reaffirmed its REL for n-butyl 
glycidyl ether in a Current Intelligence 
Bulletin (NIOSH 1978p). n-Butyl glycidyl 
ether also causes mild to moderate 
irritation in contact with the skin of 
rabbits; instilled into the eyes of animals 
of the same spedes, this substance 
caused severe irritation (RTECS1990). 
The oral LDm in rats is 2050 mg/kg, and 
the dermal LD 50 in rabbits is 2520 mg/kg 
(RTECS 1990). The lowest lethal 
concentration in rats is 670 ppm (RTECS 
1990). Animals given intragastric or 
intraperitoneal injections of n-butyl 
glyddyl ether deyelo{>ed incoordination 
and ataxia before death (Hine et al. 

1956, in AMA Arch Ihd Hlth 14:250-264). 
Intracutaneous injection of this 
substance in guinea pigs led to 
sensitization in 16 of 17 of these animals 
(Hine et al 1956). 

OSHA believes that this proposal has 
taken reasonable account of the limited 
data for this substance; accordingly, 
OSHA preliminarily concludes that 
reducing the PEL fi-om 50 ppm to 25 ppm 
will substantially reduce the significant 
risk of reproductive effects and will also 
protect workers in construction, 
maritime, and agriculture from BGE*s 
irritant and sensitization ejects, all of 
which constitute material health 
impairments. The Agency therefore 
proposes a permissible exposure limit of 
25 ppm TWA for n-buty! glyddyl ether 
in construction, maritime, and 
agriculture. Promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

CAPTAN 

CAS: 133-06-2; Chemical Formula: 

GiHaCUNOiS 
H.S. No. 1067 

OSHA has no PEL for captan in 
construction, maritime, or agriculture. 

The ACGIH has a TLV®-TWA of 5 mg/ 
m* for this substance. NIOSH has no 
REL but concurs (Ex. 8-47, Table N 6 A) 
with the limit being proposed. The 
Agency is proposing a PEL of 5 mg/m* 
as an 8 -hour TWA for captan in 
construction, maritime, and agriculture. 
This is the limit recently estaWished for 
this substance in general industry. 

Captan is a white, crystalline, 
odorless solid. Captan is used for seed 


treatment, as a fungidde in paints, in 
plastics. leather, fabrics, fhiit 
preservation, and as a bacteriostat. 
When used in pestiddal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insec ticide , Fungicide, and 
Rodenticide Act (FIFRA). 

Skin applications of 900 mg/kg captan 
produce skin irritation in experimental 
animals. Long-term feeding studies did 
not reveal adverse effects in dogs fed 
captan in the diet at levels of 100 mg/ 
kg/day for 66 weeks or in rats fed 1000 
mg/kg/day for 2 years (Martin 197l/Ex. 
1-1161; Spencer 1968, as dted in ACGIH 
1986/Ex. 1-3, p. 98). Male mice showed 
decreased fertility at captan levels of 50 
or 100 mg/kg/day for 5 days (Collins 
1972/Ex. 1-893). Studies on the 
mutagenicity of captan indicate that the 
substance acts as an alkylating agent 
and induces chromosome 
rearrangements in rats and point 
mutations in Neurospora crassa (Epstein 
and Legator, as cited in ACGIH 1986/Ex. 
1-3. p. 98). Legator and colleagues (1969, 
as cited in ACGIH 1988/Ex. 1 - 3 , p. 98) 
reported that captan concentrations of 
10 ug/ml inhibited DNA in human 
embryo cells, and concentrations of 1.5 
ug/ml produced chromosomal 
aberrations in the somatic and germ 
cells of kangaroo rats. Animal evidence 
concerning the carcinogenicity of captan 
is contradictory, although high doses 
caused significant incidences of 
polyploid c€u*cinoma of the duodenum 
and adenomatous polyps in mice (NCI 
1977a, as cited in ACGIH 1988/Ex. 1 - 3 , 
p. 98). 

Some captan-exposed individuals 
experience skin irritation (Spencer 1968, 
as cited in ACGIH 1986/Ex. 1 - 3 , p. 98). 

A case of recurrent urticaria caused by 
captan exposure has been reported and 
confirmed (Croy 1973/Ex. 1-894), and 
captan caused high reactivity when 
administered in a battery of patch tests 
(Rudner 1977/Ex. 1-967). 

OSHA is proposing a PEL of 5 mg/m* 
as a TWA to protect workers exposed to 
captan in the construction, maritime, 
and agriculture industries fiom the 
significant risk of exposure-related skin 
Irritation, reproductive effects, 
mutagenicity, and, perhaps, 
carcinogenicity, all of which constitute 
material health impairments. The 
Agency preliminarily concludes that this 
limit will substantially reduce these 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
CARBARYL (SEVIN*) 

CAS: 63-25-2; Chemical Formula 
CnHuNOa 
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H.S. No. 2026 

0SHA*8 current limit for carbaryl in 
general industry, construction, and 
maritime workplaces is 5 mg/m* as an 
8-hour TWA. OSHA has no PEL for 
carbaryl in agriculture. The 1987-1988 
ACGIH TLV®-TWA for carbaryl is 5 
mg/m*; the NIOSH lecommended 
exposure limit (REL) for this substance 
is 5 mg/m* as a 10-hour time-weighted 
average. OSHA is proposing to establish 
a PEL of 5 mg/m* as an 8-hour TWA for 
carbaryl in agriculture. This is the limit 
recently established for carbaryl in 
general industry. 

Carbaryl is an odorless solid that is 
crystalline and white or grayish In color 
(Proi^or, Hughes, and Fischman 1988, p. 
115; aCGIH 1986. p. 99). Carbaryl is 
widely used in agriculture as an 
insecticide for com. vegetables, 
soybeans, cotton, deciduous fruits, nuts, 
alfalfa, wheat, and many other crops. It 
is also used as an insecticide for 
gardens, turf, ornamentals, forests, 
livestock, and poultry. In addition, 
carbaryl is an effective acaricide and 
molluscicide (HSDB 1985). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Carbaryl is a carbamate pesticide; like 
other carbamates, this substance causes 
reversible cholinesterase inhibition in 
humans and animals. In animals, 
carbaryl also causes irritation of the 
eyes and skin when in contact with 
these organs (RTECS1920). There is 
some evidence in experimental animals 
that carbaryl causes reproductive effects 
in female animals and developmental 
effects in the offspring of exposed 
animals (RTECS 1990; EPA 1987). The 
oral LDfto in rats is 250 mg/kg. and the 
dermal LDm in rabbits is 2000 mg/kg 
(RTECS 1990). Dogs exposed by 
inhalation to a carbaryl dust 
concentration of approximately 75 mg/ 
m* showed evidence of cholinesterase 
inhibition, but rats exposed to the dust 
at a concentration of 10 mg/m* for 7 
hours/day for 90 days showed no such 
effects (ACGIH 1980. p. 99). 

Dogs fed single oral doses of carbaryl 
ranging from 250 to 500 mg/kg showed 
signs of overstimulation of the 
parasympathetic nervous system 
(increased respiratory rate, salivation, 
muscular twitting, incoordination), at 
the two highest doses; however, red 
blood cell cholinesterase activity 
declined by 24 to 33 percent in the 375- 
mg/kg dose group (EPA 1987). Decreases 
in red blood cell cholinesterase activity 
have also been seen after the 
administration of single oral doses of 


carbaryl to rats (Carpenter et al. 1961; 
Weil et al. 1968). 

Reproductive effects (reduced fertility, 
increase in number of resorptions, 
decrease in number of live fetuses/litter) 
have been seen in female rats, rabbits, 
mice, and gerbils (Weil et al. 1972; 
Murray et al. 1979; Collins et al. 1970). 
and some studies have shown 
developmental effects (omphalocele, 
conjoined nostrils, delayed ossification) 
among the offspring of pregnant rabbits 
and mice given carbaryl durii^ gestation 
(Murray et al. 1979). 

In humans, exposure to carbaryl 
causes a depression in cholinesterase 
activity that is reversible on cessation of 
exposure. After a large-scale carbaryl 
spraying operation in Nigeria, eight 
applicators had 15-percent reductions in 
their plasma cholinesterase activity 
levels (Vanderkar 1965). Male 
volunteers who ingested doses of 
carbaryl of up to 0.13 mg/kg/day for 6 
weeks showed no signs and reported no 
symptoms of cholinesterase poisoning 
(Gosselin. Smith, and Hodge 1984, p. III- 
87). A human suffered from moderate 
poisoning after ingesting 250 mg of 
carbaryl; after a short period (20 
minutes) with no symptoms, abdominal 
pain, profuse sweating, lassitude, and 
vomiting developed in this individual 
(Proctor. Hughes, and Fischman 1988, p. 
115). Workers exposed for 19 months to 
carbaryl at concentrations ranging from 
0.23 to 0.31 mg/m* showed no signs or 
symptoms of cholinesterase inhibition 
(l^octor. Hughes, and Fischman 1988, p. 
115). 

Tlie evidence described above shows 
that carbaryl exposure causes irritation 
and inhibition of cholinesterase activity 
in both humans and animals, and that it 
has reproductive and teratogenic effects 
in animals. Accordingly, OSHA 
preliminarily concludes that, in the 
absence of a limit, workers in 
agriculture are potentially at significant 
risk of experiencing these exposure- 
related effects. The Agency believes that 
the proposed 8-hour TWA limit of 5 mg/ 
m* for carbaryl will substantially reduce 
these risks for workers in this sector. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
beta-CHLOROPRENE 
CAS: 126-99-8; Chemical Formula; 

CHjiCClCH.CHa 
H.S. No. 1088 

The current OSHA limit for beta- 
chloroprene in construction and 
maritime is an 8-hour TWA of 25 ppm. 
with a skin notation. There is no limit in 
agriculture. The ACGIH has a 10-ppm 
TLV®-TWA, with a skin notation, and 
NIOSH (1977c/Ex. 1-277) recommended 


a ceiling limit of 1 ppm, measured over a 
15-minute period. In construction, 
maritime, and agriculture, the Agency is 
proposing an 8-hour TWA PEL of 10 
ppm; the skin notation is retained in 
construction and maritime and proposed 
in agriculture. NIOSH (Ex. 8^7, Table 
Nl) concurs with this limit, which was 
recently established for this substance 
in general industry. 

beta-Chloroprene is a colorless, highly 
flammable liquid. It is used in the 
production of neoprene (ACGIH 1986, p. 
135; Hawley’s 1987. p. 271). 

The ACGIH recommended a reduction 
in the TLV* for beta-chloroprene from 25 
ppm to 10 ppm in 1981. based on a 
review of die world literature by 
Trochimowicz, who prepared the 1980 
ACGIH documentation, and by 
Reinhardt (1980. as cited in ACGIH 
1986/Ex. 1-3, p. 135). Reinhardt 
concluded that there was no evidence 
indicating that the former 25-ppm PEL 
was not protective, but OSHA believes 
the systemic effects (in the form of 
growth retardation) seen in rats and 
hamsters exposed to 39 ppm beta- 
chloroprene for 4 weeks or to 50 ppm for 
a lifetime suggest that the 25-ppm PEL is 
not sufficiently protective. 

When NIOSH established a REL of 1 
ppm for beta-chloroprene, NIOSH 
(1977c/Ex. 1-277) cited three reports on 
beta-chloroprene-using facilities in the 
Soviet Union. Katsova (1973, as cited in 
ACGIH 1986/Ex. 1-3, p. 135) reported 
finding a significant excess of 
chromosomal abnormalities in the blood 
of workers exposed to approximately 5 
ppm beta-chloroprene. Volkova. 
Fomenko. Bagdinov et al. (1976/Ex. 1- 
1025) reported similar Hndings in a plant 
where beta-chloroprene levels ranged 
from Q.8 to 1.95 ppm. In the third study. 
Sanotskii (1976/^. 1-662) reported 
abnormal sperm morphology among 
workers exposed at levels of from 0.28 
to 1.94 ppm: a threefold increase in the 
rate of spontaneous abortion among 
wives of these workers was also found. 
In addition. NIOSH (1977c/Ex. 1-277) 
cited a study by Davtiani. Fomenko, and 
Andreyeva (1973/Ex. 1-1032) that 
reported a significant excess of 
embryonic mortality in female rats that 
were mated to male rats exposed to 1 
ppm beta-chloroprene. These 
investigators also found chromosomal 
aberrations in the bone marrow cells of 
exposed male rats. NIOSH (lOVc/Ex. 1- 
277) also cited a number of reports 
showing beta-chloroprene to be 
mutagenic in a variety of test systems. 
NIOSH concluded that it was pruoent to 
reduce exposure to 1 ppm over a 15- 
minute period, to reduce the risk of 
genetic abnormalities being transmitted 
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to subsequent generations. This 
exposure represents the lowest 
concentration that can be measured 
reliably over a 15-minute period. 

However, OSHA notes that sizeable 
discrepancies exist between the findings 
from the Russian studies and results 
from other studies that were undertaken 
to confirm the Soviet claims. Torkelson 
and Rowe (19dlc, in *Tatty *8 Industrial 
Hygiene and Toxicology,** 3rd rev. ed.. 
Vol. 2 B, Clayton and Clayton 1981) offer 
two possible explanations for these 
discrepancies: 

beta-Chioroprene is a very unstable 
compound, which, unless handled widi 
extreme care, * * * [epoxidizes] and 
polymerizes to toxic compounds. This might 
explain the alleged efiects in animals. 

Alleged effects in humans may be due to this 
same cause or to the use of different chemical 
processes which produce different types of 
impurities. Many other causes can ^ 
postulated, but in our opinion more credence 
must be given to animal studies in which the 
sample is known to have been bandied with 
extreme care and to the results of experience 
in U.S. Industry where the method of 
handling has l^en reported (Torkelson and 
Rowe 1981c, p. 3578). 

These authors report that when the 
purity of the sample was carefully 
controlled repeated exposures to 25 
ppm or less of the va(>or have caused no 
reproductive, teratological, or 
embryotoxic effects in rats: '*Despite 
frank clinical toxicity in exposed 
pregnant rats, fetuses showed no 
teratogenic effects at beta-chloroprene 
levels as high as 175 ppm*' (Torkelson 
and Rowe 1981c, pp. 3579-W]. 

The 1 -ppra (15-minute STEL) value 
recommended for this substance by 
NIOSH is based on studies reported in 
the Soviet literature; in addition, the 
REL is set at the analytical limit of 
detection. OSHA's 10 -ppm PEL is based 
on a 1981 critical review of the world 
literature (Trochimowicz 1980, as cited 
in ACGIH 1988/Ex. 1-3, p. 135) and on 
the observation that only mild systemic 
effects are observed after exposure to 
this substance at 38 ppm. OSHA is 
proposing an 8 -hour TWA PEL of 10 
ppm, with a skin notation, for beta- 
chloroprene in the construction, 
maritime, and agricultural sectors, to 
substantially reduce the significant risk 
of reproductive and systemic effects, 
which constitute material health 
impairments that are potentially 
associated with exposure to beta- 
chloropren'e. The Agency preliminarily 
concludes that the proposed limit will 
substantially reduce this significant risk. 
In addition, promulgation of this limit 
will make OSHA's TOL for this 
substance consistent across all 
regulated sectors. 


CYANIDES (as CN) 

CAS: Varies with compound; Chemical 

Formula: Varies with compound 
H.S. No. 2045 

In genera] industry, construction, and 
maritime, OSHA's permissible exposure 
limit for cyanides is 5 mg/m* as an 8 - 
hour TWA; this limit also has a skin 
notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for cyanides. There is 
no limit in agriculture. The ACGIH has a 
TLV®-TWA of 5 rag/m*, with a skin 
notation. NIOSH has a REL of 5 mg/m* 
as a 10 -minute ceiling for the cyanide 
salts. OSHA proposes to establish a 
TWA PEL of 5 mg/m*, with a skin 
notation, for the cyanides in agriculture. 
Promulgation of this limit will make the 
PEL for the cyanides consistent across 
ail OSHA-regulated sectors. 

The principal cyanides in industrial 
use are potassium and sodium cyanide 
and calcium cyanide (Proctor, Hughes, 
and Fischman 1988, p. 166). Potassium 
cyanide and sodium cyanide are white 
deliquescent solids that have a faint, 
bitter, almond-like odor. Cyanides find 
use as insecticides and fumigants, in the 
extraction of gold and silver ores, in 
electroplating and metal cleaning, in the 
manufacture of dyes, pigments, nylon, 
and chelating agents, in the heat 
treatment of metals, in photography, and 
as reagents in analytical chemistry 
(ACGIH 1986, p. 153; Hawley's 1987, pp. 
954,1057). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Cyanides cause systemic effects and 
eye. skin, and respiratory tract irritation 
in humans and animals. Sodium cyanide 
has an oral LD 50 of 6440 ftg/kg in rats 
(RTECS 1990). The oral LDmS for 
potassium cyanide in rats, mice, and 
rabbits are 10 mg/kg, 8.5 mg/kg. and 5 
mg/kg, respectively (RTECS 1990). The 
ocular LDm in rabbits for sodium 
cyanide is 5 mg/kg; in rabbits, the ocular 
LOm> for potassium cyanide is 7.8 mg/kg 
(RTECS 1990). Various species 
(monkeys, cats. dogs, and rats) given 
daily subcutaneous injections of 
potassium cyanide at lethal levels 
showed signs of nystagmus, periods of 
blindness, and degeneration of the optic 
nerve, chiasm, and optic tract (Grant 
1986, p. 287). A recent study in mice 
showed that subcutaneous injection of 
10 mg/kg potassium cyanide increased 
the levels of blood ammonia to 2.5 times 
those of controls; ail animals 
subsequently lapsed into 
unconsciousness (Yamamoto 1989, in 
Toxicol. Appl. Pharmacol. 99(3):415-420). 
The author suggests that 


hyperammonemia and increased neutral 
and aromatic amino acids may be 
important in the loss of consciousness 
associated with cyanide exposure. An 
oral dose of 65 g/kg potassium cyanide 
caused effects on the reproduction and 
fertility of female rats when 
administered 14 days before and on 
days 1 through 22 of pregnancy (RTECS 
1990 "Potassium Cyanide"). 

In humans, the cyanide ion has 
essentially the same toxicity whatever 
the route of absorption (Hayes 1982, p. 
127). The estimated LCm in humans is 
3404 ppm for a 1-minute exposure 
(NIOSH Criteria Dociiment 1976). After 8 
to 8 minutes, exposure to 270 ppm is 
fatal; 181 ppm is lethal after 10 minutes, 
and 135 ppm is fatal after a 30-minute 
exposure (NIOSH Criteria Document 
1976). The signs and symptoms of less 
severe exposure to any of the cyanides 
include weakness, headache, confusion, 
nausea, and vomiting (NIOSH Criteria 
Document 1976). In humid atmospheres, 
cyanide solutions cause skin and 
respiratory tract irritation and may 
cause an allergic contact dermatitis 
(NIOSH Criteria Document 1976). 
Cyanide salt solutions cause itching and 
discoloration or corrosion of the skin 
due to the alkalinity of these solutions; 
exposure to solutions as dilute as 0.5 
percent potassium cyanide has caused 
skin irritation and symptoms such as 
headaches and dizziness (NIOSH 
Criteria Document 1976). In one case, an 
individual who ingested 600 mg of 
potassium cyanide experienced acute 
pulmonary edema and lactic acidosis 
(Graham, Laman, Theodore, and Robin 
1977, in Proctor, Hughes, and Fischman 
1988, p.l67). The signs and symptoms of 
chronic exposure to cyanides include 
weakness, nausea, headache, and 
vertigo (NIOSH Criteria Document 
1976). Thirty-six silver-reclaiming 
facility workers repeatedly exposed to 
cyanide (concentrations not specified) 
continued to experience symptoms as 
long as 7 months or more after exposure 
ended; at least 30 percent of these 
workers reported experiencing 
headache, eye irritation, easy fatigue, 
loss of appetite, and nose bleeds (Blanc 
et al. 1985, in Proctor. Hughes, and 
Fischman 1988. p.l67). A 39 -year old 
worker suffered from loss of appetite, 
nervousness, dizziness, headache, 
nausea, vomiting, and weight loss 
caused by repeated exposure to cyanide 
when he put very hot iron into a 
hardening bath (Wuthrich 1954, in 
Hayes 1982, p.l27). The illness 
disappeared during the patient's 2- or 3- 
weeic absence from work; however, his 
symptoms returned within 1 month after 
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return to work (Wuthrich 1954, in Hayea 

1982. p. 127). , . . 

Based on this evidence in humans ana 

animals, OSHA preliminarily concludes 
that exposure to any of the cyanides 
causes eye, skin, and respiratory tract 
irritation and systemic effects in humans 
and animals. OSHA therefore believes 
that, in the absence of a limit workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed limit of 5 mg/m* as an 8-hour 
TWA and a skin notation, is necessary 
to significantly reduce these risks of 
material health impairment among these 
workers. Promulgation of this limit will 
also make the PEL for these substances 
consistent across all OSHA-regulated 
sectors. 

CYCLOHEXYLAMINE 

CAS: 108-91-8; Chemical Formula: 

GHisN 
H.S. No. 1109 

OSHA has no limit for 
cyclohexylamine in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 10 ppm. MOSH has no 
REL but concurs (Rx. 8-47, Table Nl) 
with the proposed limit. OSHA is 
proposing a PEL of 10 ppm as an 8-hour 
TWA for cyclohexylamine in 
construction, maritime, and agriculture. 
This is the limit recently established for 
this substance in general industry. 

Cyclohexylamine is a liquid with a 
strong, fishy, amine odor. It is used in 
the manufacture of insecticides, 
plasticizers, and dry cleaning soaps, as 
a corrosion inhibitor, and as a chemical 
intermediate (ACGIH 1986, p. 161; Merck 

1983, p. 392). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Data concerning the acute toxicity of 
cyclohexylamine were reported by 
Eastman Kodak in 1958 (ACGIH 1986/ 

Ex. 1-3, p. 161). In rats, the oral LDso of a 
5-percent solution in water was between 
400 and 800 mg/kg; mice fed a diet of the 
1-percent aqueous solution or the 
undiluted amine had LDsoS of between 
200 and 400 mg/kg. Injection of the 5- 
percent aqueous solution in rats 
produced LDsoS of between 5 and 25 mg/ 
kg, while mice injected intraperitoneally 
with the 1-percent solution bad LDmS of 
between 5 and 10 mg/kg. In guinea pigs, 
the dermal LDso of undiluted 
cyclohexylamine is reported to be 
between 1 and 5 ml/kg. Edema, necrosis, 
and eschars were reported as a 
consequence of these dermal exposures. 
In rabbits, one drop of a 50-percent 
solution caused complete destruction of 
the eye. Six-hour inhalation exposures 


*at a vapor concentration of 12,000 ppm 
caused deaths in rats, but exposure to 
1000 ppm caused neither toxic effects 
nor deaths. 

Legator, Palmer, Green, and Petersen 
(1969/Ex. 1-496) considered 
cyclohexylamine to be a potential 
carcinogen, mutagen, or teratogen on the 
basis of dose-dependent chromosomal 
abnormalities observed in rats injected 
intraperitoneally with cyclohexylamine. 
Khera, Stolz, Gunner et al. (1971/Ex. 1- 
343) noted adverse effects on rat 
fertility, and Becker and Gibson (1970/ 
Ex. 1-298) reported embryotoxic effects 
in mice intraperitoneally injected with 
cyclohexylamine. In contrast, Kennedy, 
Sanders, Weinberg et al. (1969, as cited 
in ACGIH 1986/Ex. 1-3, p. 101) reported 
no effects of exposure to 
cyclohexylamine on rabbit and rat 
fertility, reproduction, embryogenesis, or 
perinatal and postnatal development. 

In general, there is agreement 
concerning the moderate to severe 
toxicity of cyclohexylamine and its 
potential for intense skin irritation and 
moderate skin sensitization (Sax 1968b. 
88 cited in ACGIH 19a6/Ex. 1-3, p. 161). 
The chemical is well known to be 
pharmacologically active, having 
sympathomimetic activity (Barger and 
Dale 1910/Ex. 1-1104). However. 
Litchfield and Swan (1971/Ex. 1-346) 
report that human dietary levels of 5 g/ 
day for 7 to 8 days produced no 
pharmacologically active levels in the 
tissues; furthermore, no changes were 
detected in blood pressure, heart rate, or 
electrocardiograms of exposed subjects. 
Chronic experimental toxicity data are 
lacking, but Watrous and Schulz (1950/ 
Ex. 1-940) have reported that exposure 
to 4 to 10 ppm of cyclohexylamine 
caused no symptoms of any kind in 
acutely exposed employees. 

OSHA is proposing an 8-hour TWA 
PEL of 10 ppm for cyclohexylamine in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
limiting workplace exposures to this 
substance to the 10-ppm level will 
protect workers in these sectors from 
the significant risks of severe skin and 
eye irritation and sensitization, all 
material health impairments that are 
associated with exposure to 
cyclohexylamine. OSHA believes that 
this limit is necessary to substantially 
reduce these significant occupational 
risks. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

CYHEXATIN 

CAS: 13121-70-5; Chemical Formula: 

(C.Hi,) 3 SnOH 
H.S. No. 1112 


OSHA has no limit for cyhexatin in 
construction, maritime, or agriculture. 
The ACGIH has a TLV*-TWA of 5 mg/ 
m* for this substance. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the proposed limit. The Agency is 
proposing a 5 mg/m® TWA-PEL for 
cyhexatin in construction, maritime, and 
agriculture. This is the limit recently 
established for cyhexatin in genera) 
industry. 

At room temperature, cyhexatin exists 
in the form of white crystals. Cyhexatin 
is used as a biocide and it is also an 
effective miticide (ACGIH 1986, p. 165). 
When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Cyhexatin has oral UILos of 500, 700, 
and 190 mg/kg for rabbits, guinea pigs, 
and rats, respectively (NIOSH 1977i/Ex. 
1-1182). Skin exposure to a 1- to 2- 
percent solution of cyhexatin in goats 
and cattle caused mild effects: sheep 
showed mild effects after application of 
a 0.5-percent solution. One of five sheep 
died from multiple skin applications of a 
l-percent suspension (lohnson. Younger, 
Witzel, and Radeleff 1975/Ex, 1-336). 

The toxicity of cyhexatin is 
considered to be moderate, although it is 
greater than the toxicity of most other 
organic tin compounds. Long-term 
feeding in rats produced no behavioral 
changes, mortality, tissue changes, or 
hematologic or biochemical alterations 
in response to 2 years of dosing at 12 
mg/kg per day: however, dosed animals 
wera smaller than controls. After daily 
doses by gavage of 24 mg/kg per day for 
2 weeks, rats showed microscopic 
changes in the liver, kidneys, and 
adrenal glands at autopsy. Six mg/kg is 
considered to be the no-effect level in 
rats, and in dogs, the no-effect feeding 
level is reported to be 3 mg/kg. Rats fed 
4 to 6 mg/kg. and rabbits fed 3 mg/kg. 
showed no ill effects on indices for 
fertility, gestation, viability, or lactation 
(Dow Chemical Company 1973d, as cited 
in ACGIH 1986/Ex. 1-8. p. 165). No 
inhalation data on animals are 
available, and there are no human data. 

OSHA is proposing an 8-hour TWA 
limit of 5 mg/m® for cyhexatin in 
construction, maritime, and agricul^ire. 
OSHA preliminarily concludes that a 
PEL of 5 mg/m® will protect workers in 
these sectors against the significant risk 
of skin and respiratory irritation, as well 
as other possible adverse effects 
associated %vith exposure in the absence 
of a limit The Agency considers these 
adverse health effects to be material 
health impairments within the meaning 
of the Act. Promulgation of this limit will 
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make OSHA's PEL for this substance 
consistent across all regulated sectors. 

2,4-D (2,4- 

DICHLOROPHENOXYACETIC ACID) 
CAS: 94-75-7; Chemical Formula: 

CeHflClaOs 
H.S. No. 2050 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit for 2.4-D is 10 mg/m^ as an 8-hour 
TWA. There is no limit in agriculture. 
The ACGIH has a TLV*-TWA of 10 mg/ 
m® for 2,4-D. NIOSH has no REL but 
concurs (Ex. 8-47. Table N3A) with the 
limit being proposed. OSHA is 
proposing to establish an 8-hour I’WA 
PEL of 10 mg/m* for 2,4-D in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

2.4- D. also called 

2,4,dichlorophenoxyacetic acid, is a 
white to yellow powder with a light 
phenol-like odor. It is a selective 
herbicide used to control broadleaf 
weeds (Hayes 1982, p. 521; ACGIH 1988, 
p. 167). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

2.4- D causes skin irritation, central 
nervous system effects, and liver and 
kidney damage in humans and animals; 
it also causes reproductive and 
teratogenic effects in animals. The oral 
LD&oS for rats, mice, guinea pigs, and 
hamsters are 370 mg/kg, 368 mg/kg, 469 
mg/kg, and 500 mg/1^, respectively 
(RTECS1990). The dermal LDso in rats is 
1500 mg/kg; in rabbits it is 1400 mg/kg 
(RTECS 1990). Monkeys showed no 
serious ill effects from a 2,4-D dose of 
214 mg/kg (Hill and Carlisle 1947, in 
Hayes 1982, p. 521). Acute toxicity 
causes virtually the same effects in all 
species; death usually occurs as a result 
of ventricular fibrillation (ACGIH 1986, 
p. 167). Acutely poisoned animals show 
stiffness, incoorination, lethargy, 
stupor, and coma before death (ACGIH 
1986, p. 167). Dogs administered a 100- 
mg/kg dose of 2,4-D developed irritation 
of the gastrointestinal mucosa, hepatic 
necrosis, and mild renal tubular 
degeneration (Drill and Hirtzaka 1953, in 
EPA Health Advisory 1987, p. 4). 
Repeated doses of 2.4-D can lead to loss 
of appetite, weight loss, vomiting, 
depression, roughness of coat, 
tenseness, and muscular weakness 
(Hayes 1982, p. 521). Female rats given 
300 mg/kg of 2.4-D orally five times a 
week for 4 weeks showed depressed 
growth rates, liver pathology, and 
gastrointestinal irritation (National 
Research Council 1977, in HSDB1985). A 
single intraperitoneal dose of 240 mg/kg 


or daily oral doses of 40 mg/kg for 30 
days caused an alteration in brain 
mitochondrial oxidative 
phosphorylation manifested by an 
increase in body temperature, increased 
mitochondrial ATPase activity, and 
increased oxygen consumption in male 
rats (Podolak 1981, in Dangerous 
Properties of Industrial Materials Report 
1987, Vol. 7, p. 17). Rats fed doses of 5, 
15. or 45 mg/kg/day for 90 days had 
significant reductions in blood indices at 
all doses and reduced liver enzyme 
activities at higher doses; there was also 
evidence of kidney toxicity at the higher 
dose (Hazelton Laboratories 1983, in 
EPA Health Advisory 1987. p. 4). Male 
and female rats ingesting 2,4-D had 
increased incidences of malignant 
neoplasms and lymphosarcomas; female 
rats developed neoplasms of the 
mammary gland, while males had 
carcinomas of the endocrine organs 
(Reuber 1983, in HSDB 1985). At a dose 
of 110 mg/kg/day, 2.4-D is teratogenic 
and embryotoxic in mice (Baage et al. 
1973, in Hayes 1982. p. 523). A sow 
receiving 500 mg/kg of 2,4-D in her diet 
throughout pregnancy had 
underdeveloped and apathetic piglets; 

10 of 15 died within 24 hours of birth 
(Bjorklund and Erne 1986, in lARC 1977, 
Vol. 15. p. 123). Continued 2,4-D feeding 
of surviving piglets for 8 months caused 
marked growth depression, persistent 
anemia, and degenerative changes of the 
liver and kidneys (Bjorklund and Erne 
1966, in lARC 1977, Vol. 15. p. 123). 

In humans, the lowest lethal oral 2.4-D 
dose is 80 mg/kg; before death, 
gastrointestinal effects, behavioral 
symptoms, and coma occurred (RTECS 
1990). An oral 2.4-D dose of 93 mg/kg 
caused convulsions (RTECS 1990). 
Contact of 2,4-D with the skin can cause 
dermatitis (Seabury 1963; Hayes 1963, in 
Proctor, Hughes, and Fischman 1988, p. 
192). Five female forestry workers who 
applied a 2.4,5-T and 2.4-D mixture with 
brushes experienced severe toxic 
contact eczema on the exposed areas of 
their skin (Jung and Wolf 1977, in Hayes 
1982, p. 524). An intravenous dose of 3.8 
g of 2,4-D for medicinal treatment 
caused stupor, hyporeflexia, fibrillary 
twitching of some muscles, and urinary 
incontinence; 24 hours later, the patient 
still showed muscular weakness, but 
this ended after another 24 hours 
(Seabury 1963; Hayes 1963, in Proctor, 
Hughes, and Fischman 1988, p. 192). The 
American Medical Association received 
reports of several cases of illness 
Involving workers engaged in the field 
application of 2.4-D; symptoms included 
a burning sensation in the throat and 
chest, weakness, loss of appetite and 
weight, and slight albuminuria; these 
symptoms were a result of inhaling 2.4-D 


(Queries and Minor Notes 1956: in 
ACGIH 1986, p. 167). A male student 
ingested 6 g of a commercial herbicide 
preparation of the dimethylamine salt of 

2,4-D and experienced vomiting and 
convulsions prior to death; autopsy 
showed degenerative ganglion cell 
changes in the brain (Neilson et al. 1965. 
in EPA Health Advisory 1987. p. 4). 

Three cases of peripheral neuropathy 
resulting from the spraying of 2,4-D have 
been reported. In one case, paresthesia 
of the extremities, pain in the legs, and 
muscle twitching appeared within 4 to 5 
days; however, no neurological or 
electromyographical changes were seen 
in this case (Goldstein et al. 1959. in 
lARC 1977, Vol. 15. p. 127). In the second 
case, numbness and aching occurred in 
the fingers and toes 1 week after a 
second exposure; 6 weeks later, the 
patient had a well-developed 
neuropathy (Goldstein et al. 1959. in 
lARC 1977. Vol. 15. p. 127). In the third 
case reported, a second exposure to 2,4- 
D caused severe leg pain and swelling of 
the metacarpal joints of both hands; 5 
months later, flaccid paraparesis was 
seen (Goldstein et al. 1959, in lARC 1977. 
Vol. 15, p. 127). In similar cases of 
workers exposed to 2,4-D during 
spraying operations, signs and 
symptoms of muscular weakness, 
vomiting, diarrhea, fever, hyperthermia, 
tachycaj^a, and neurological effects 
(which continued to occur for 40 days to 
2 years after exposure) were reported 
(Monarca and DiVito 1961; Paggiaro et 
al. 1974; Todd 1962. in LARC 1977, Vol. 

15, p. 128). Of 292 workers involved in 
the manuJfacture of 2,4-D compounds for 
periods ranging from less than 5 years to 
6 to 10 years, 63 percent reported 
experiencing symptoms of weakness, 
rapid fatigue, headache, and vertigo, 
while about 20 percent had 
cardiovascular effects such as « 
hypotension and bradycardia and 
digestive disturbances such as dyspeptic 
symptoms and gastritis (Bashirov 1969. 
in lARC 1977, Vol. 15. p. 128). Workers 
with longer exposures to 2.4-D 
compounds showed more pronounced 
liver dysfimction than workers exposed 
for shorter periods (Bashirov 1969, in 
lARC 1977, Vol. 15. p. 128). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that 2,4-D causes skin irritation and 
central nervous system, liver, and 
kidney effects in humans and animals. 
OSHA therefore believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. OSHA believes that the 
proposed 8-hour TWA PEL of 10 mg/m* 
for 2.4-D in agriculture is necessary to 
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significantly reduce the risks of these 
material health impairments. In 
addition, promulgation of the proposed 
PEL will make OSHA’s limit for 2,4-D 
consistent across all OSHA-regulated 
sectors. 

DICHLORODIPHENYL- 

TRJCHLOROETHANE (DDT) 

CAS: 50-29-3; Chemical Formula: 

CuHqCU 
H.S. No. 1113 

OSHA’s existing limit for 
dichlorodiphenyltrichloroethane (DDT) 
in general industry, construction, and 
maritime is 1 mg/m* as an 8 -hour TWA. 
with a skin notation. There is no limit in 
agriculture. The ACGIH has the same 8 - 
hour TWA limit for DDT. without a skin 
notation. NIOSH considers DDT a 
potential occupational carcinogen and 
recommends reducing exposure to the 
lowest feasible concentration, which is 
the lowest reliably detectable 
concentration (currently 0.5 mg/m* 
TWA). The Agency is proposing an 8 - 
hour TWA limit of 1 mg/m*, and a skin 
notation, for DDT in agricultural 
operations. 

Although DDT is banned in the United 
States, this substEuice is still widely 
used in other countries (Hayes 1982, p. 
182). OSHA is proposing to extend the 
same limit currently in effect in other 
sectors to agriculture to achieve the 
primary goal of this rulemaking, which is 
consistency in permissible exposure 
limits across sectors. Workers in this 
sector would thus be protected in the 
unlikely event that DDT use is permitted 
at some time in the future. 

DDT is a noncombustible, colorless to 
white powder with a slightly aromatic 
odor. Before being banned. DDT was a 
widely used insecticide. 

DDT affects the nervous system, 
causing convulsions, tremors, and 
numbness. This substance also has 
reproductive and teratogenic effects. 

The oral LDao in rats is 87 mg/kg, and 
the dermal LDm in rabbits is 300 mg/kg 
(RTECS1990), indicating a significant 
degree of percutaneous absorption. 
Acutely poisoned animals show 
incoordination, excitement muscular 
weakness, and convulsions before death 
(Clayton and Clayton 1981. p. 3688). Rats 
fed large oral doses of DDT show focal 
and centrilobular necrosis of the liver at 
autopsy (Hayes 1982, pp. 180-205). The 
liver damage associated with chronic 
feeding of DDT is dose-related; rats fed 
100 ppm show mild liver damage at 
autopsy, while those fed at higher levels 
showed increasingly severe damage 
(Clayton and Clayton 1981. p. 3689). 

Some authors (Treon and Cleveland. 
1955) have reported liver effects in rats 
fed 12.5 ppm DDT in the diet for 18 to 24 


months. DDT has been tested for 
reproductive and/or embryotoxic, 
teratogenic, or developmental effects in 
rats, mice, dogs, and rabbits using oral, 
intraperitoneal. or subcutaneous route of 
administrations; the results of these 
studies show that DDT has both male 
and female reproductive effects as well 
as embryotoxic and developmental 
effects (RTECS 1990). DDT has been 
tested for carcinogenicity in rats, mice, 
hamsters, dogs, and monkeys. In mice 
and rats, the results of these studies 
were positive. The principal tumors 
produced by DDT were benign and 
malignant liver neoplasms, lymphomas, 
and lung neoplasms. Based on this 
evidence, the International Agency for 
Research on Cancer has concluded that 
the evidence for the carcinogenicity of 
DDT in animals is sufficient (lARC 1987. 
Suppl, 7. p. 187). 

In humans, incidents of acute 
poisoning have generally occurred as a 
result of accidental ingestion (Hayes 
1982, pp. 180-205). If the dose is 
sufficiently large (i.e., greater than 16 
mg/kg), convulsions may occur, 
followed by respiratory failure and 
death (Hayes 1982, pp. 180-205). 
Involvement of the liver, as evidenced 
by iaundice. has been seen in some 
cases of accidental ingestion (blayes 
1982, pp. 180-205). After a single dose or 
small repeated doses, DDT accumulates 
in adipose tissue, where it remains for 
long periods of time (Gosselin, Smith, 
and Hodge 1984, p. 111-135). The 
significance to health of the fat storage 
of DDT is not known. 

Concern that DDT may be 
carcinogenic in humans has been 
widespread, but the results of many 
studies in farmers, forestry workers, 
pesticide applicators, and other 
occupationally exposed workers have 
been inclusive, and interpretation even 
of the few positive studies are 
complicated by the concomitant 
exposure of these workers to other 
pesticides (lARC 1987, Suppl. 7, p. 186). 
Based on an evaluation of the available 
data in humans, lARC has concluded 
that the evidence for the carcinogenicity 
of DDT in humans is inadequate (lARC 
1987, Suppl. 7, p. 186). A recent 
prospective follow-up stud>' of cancer 
mortality in relation to serum DDT 
levels (Austin, Keil, and Cole 1989) 
concluded that there is “weak** evidence 
of a positive relation between 
respiratory cancer mortality and serum 
DDT levels. 

Based on a review of the evidence of 
the health effects of exposure to DDT. 
OSHA preliminarily concludes that the 
existing PEL of 1.0 mg/m* is adequately 
protective in the unlikely event of 
exposure to this banned substance. The 


Agency finds that the existing limit, with 
its skin notation, provides appropriate 
protection against DDTs systemic 
effects and proposes to extend this limit 
to agriculture to make OSHA’s PEL for 
this substance consistent across all 
regulated sectors. 

2-N-DIBUTyLAMINOETHANOL 
CAS: 102-81-6; Chemical Formula: 

(C4H9)2NCH2CH20H 
H.S. No. 1120 

OSHA’s current limit for 2 -N- 
dibutylaminoethanol (DBAE) in 
construction and maritime is 2 ppm as 
an 8 -hour TWA, with a skin notation. 
There is no limit in agriculture. The 
ACGIH has a TLV«-TWA of 2 ppm for 
DBAE, with a skin notation. The Agency 
is proposing to retain its PEL of 2 ppm as 
an 8 -hour TWA in construction and 
maritime, to delete the skin notation, 
and to extend the 2 ppm 8 -hour TWA 
PEL to agriculture. NIOSH concurred 
(Ex. 8-47, Table N- 1 ) with this limit 
when it was recently established in 
general industry. 

2-N-Dibutylaminoethanol is a 
colorless, combustible liquid with a faint 
amine-like odor. It is used in organic 
synthesis (ACGIH 1986. p. 390; Hawley’s 
1987, p. 175). 

In rats, 2-N-dibutylaminoethanol has a 
single-dose oral LD 50 of 1.7 g/kg and an 
intraperitoneal LDao of 0.14 g/kg; these 
values are approximately analogous to 
the oral and intraperitoneal LDsos for 
diethanolamine (Hartung and Cornish 
1968/Ex. 1-328). The dermal LDao for 
DBAE in rabbits is 1.68 g/kg (Smyth. 
Carpenter, Weil, and Pozzani 1954/Ex. 
1-440). In male rats, the lowest 5 -week 
drinking water dose tolerated without 
weight loss was 0.13 g/kg/day. Rats that 
ingested a dose of 0.43 g/kg/day showed 
elevated kidney-to-body-weight ratios 
but no histologic changes at autopsy 
(Cornish, Dambrauskas, and Beatty 
1969/Ex. 1-411). In inhalation studies of 
rats, 6 -hour exposures at 70 ppm for 5 
days killed one rat; the surviving rats 
showed a 57-percenl average body 
weight loss, as well as a doubling of 
kidney-to-body-weight ratios, a tenfold 
increase in serum bilirubin, a slight 
increase in clotting time, and an 
elevated hematocrit. Inhalation of 33 
ppm for 1 week caused a 3 -percent body 
weight loss and a slight increase in 
clotting time, but no significant changes 
in the other variables observed. Twenty- 
seven weeks of exposure to 22 ppm 
resulted in no differences between 
exposed rats and controls in the 
variables measured (Cornish, 
Dambrauskas. and Beatty 1969/Ex. 1 - 
411). 2 -N-Dibutylaminoethanol is a more 
potent inhibitor of acetylcholinesterase 
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in vitro than is diethylamine (DEA) 
(Hartung and Cornish 1968/Ex. 1-328). 

OSHA is retaining its 8-hour TWA 
PEL of 2 ppm for 2-N- 
dibutylaminoethanol in construction and 
maritime, and deleting the skin notation: 
in agriculture. OSHA is proposing an 8- 
hour TWA PEL of 2 ppm for DBAE. The 
Agency preliminarily concludes that this 
limit will protect workers in agriculture 
from the significant risk of metabolic 
effects associated with inhalation 
exposure at the levels permitted in the 
absence of an OSHA limit. OSHA 
believes that this substance does not 
present a significant risk of systemic 
toxicity via percutaneous absorption, 
and the skin notation is therefore not 
being retained in construction and 
maritime. Promulgation of the 8-hour 
TWA limit in agriculture will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
DIELDRIN 

CAS: 60-57-1: Chemical Formula: 

CiaHiCUO 
H.S. No. 2061 

In general industry, construction, and 
maritime, OSHA’s current TWA-PEL for 
dieldrin is 0.25 mg/m*, with a skin 
notation. The NIOSH REL for this 
substance is the lowest detectable limit: 
the REL is based on dieldrin's 
carcinogenicity in animals. The ACGIH 
TLV*-TWA is 0.25 mg/m*, with a skin 
notation. OSHA is proposing an 8-hour 
TWA PEL of 0.25 mg/m*, and a skin 
notation, for dieldrin in agricultural 
workplaces. This action will make the 
PEL consistent across all OSHA- 
regulated sectors. 

Dieldrin, also called HEOD. Octalox**, 
Panoram*. and Quintox*, is a light 
brown, nonflammable solid. It is a 
cyclodiene insecticide that was formerly 
used extensively in the soil treatment of 
agricultural fields: it also found 
widespread use in malaria control 
(Hayes 1982, pp. 237-238). Dieldrin is 
stable and highly persistent in the 
environment (EPA 1987, ODW Health 
Advisory). All uses of dieldrin have 
been canceled or suspended in the 
United States (Farm Chemicals 
Handbook 1990). OSHA thus anticipates 
that exposure to this substance will be 
minimal: the PEL is being proposed to 
achieve the primary objective of this 
rulemaking: consistency in limits across 
all OSHA-regulated sectors. 

Dieldrin is a convulsant in humans 
and animals: it also causes cancer and 
fetotoxicity in animals. The oral LDsoS in 
rats and monkeys are 38 mg/kg and 3 
mg/kg, respectively (EPA 1987, p. 4). The 
dermal LD^ in rabbits is reported to 
range from 150 to 450 mg/kg (Hayes 
1982. p. 238). Acutely poisoned animals 


convulsed before death (Hayes 1982. pp. 
238-240). Rats fed dieldrin over a 2-year 
period developed hemorrhagic or 
distended urinary bladders (often 
associated with nephritis) or increases 
in liver to body weight ratios and 
pathological changes in the liver 
(Fitzhu^ et al. 1964; Lehman 1959; in 
EPA 1987, p. 4). Dogs given dieldrin at 
dietary doses of between 0.2 and 10 mg/ 
kg 6 days/week for as long as 25 months 
lost weight and had convulsions 
(Fitzhugh et al. 1964): other dogs given 
dieldrin by capsule for 2 years at doses 
of 0.005 or 0.05 mg/kg/day had increases 
in liver weights and in liver to body 
weight ratios (Walker et al. 1969, in EPA 
1987, p. 5). Dietary administration of 
dieldrin to mice at doses between 1.25 
and 20 ppm for 128 weeks caused a high 
rate of mortality in the high-dose group 
and palpable intra-abdominal masses in 
animals from the 10. 5, and 2.5-ppm 
groups (Walker et al. 1972, in EPA 1987, 
p. 5). No liver enlargement occurred in 
the 1.25-ppm group (Walker et al. 1972). 
Two carcinogenicity bioassays in mice 
were positive; dieldrin-exposed animals 
in both studies developed hepatocellular 
carcinomas and other liver tumors 
(Walker et al. 1972: Lehman 1959. in EPA 
1987). Several studies in hamsters and 
mice have shown dieldrin to be 
teratogenic and embryocidal when 
administered to pregnant animals 
(Ottolenghi et al. 1974; Chemoff et al. 
1975. in EPA 1987, pp. 5-6). 

There have been several fatal 
accidental poisonings involving dieldrin 
in humans: the oral dose estimated to be 
lethal is 5 grams (Hayes 1982, p. 243; 
Hodge. Boyce. Deichmann, and Kraybill 
1967, in ACGIH 1986. p. 196). 
Occupational poisonings have been 
reported in applicators and farmers and 
among workers manufacturing and 
formulating this substance (Hayes 1982, 
p. 243). Many of the reported poisoning 
episodes (between 47 and 100 percent) 
involved convulsions (Hayes 1982. p. 
244). Other signs and symptoms of 
dieldrin poisoning are headache, 
nausea, vomiting, a feeling of malaise, 
dizziness, and muscle jerking (Hayes 
1982, p. 244). Most workers who were 
poisoned recovered completely after 
treatment (Hayes 1982, p. 244). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to dieldrin poses a 
significant occupational risk and that 
establishment of the proposed PEL is 
necessary to ensure consistency in the 
PEL for dieldrin across all OSHA- 
regulated sectors. Because dieldrin has 
been banned for use in the United 
States. OSHA believes that exposure to 
this substance will be minimal. 


DIFLUORODroROMOMETHANE 
CAS: 75-61-6; Chemical Formula: CBrjF 2 
H.S. No. 2063 

In general Industry, construction, and 
maritime, OSHA's PEL for 
difluorodibromomethane is 100 ppm as 
an 8-hour TWA. The ACGIH TLV*- 
TWA for this substance is also 100 ppm. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 100 ppm for 
difluorodibromomethane in agriculture. 
This action will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Difluorodibromomethane (also called 
Freon 12B2) is a colorless, 
nonflammable liquid that is used 
primarily as a fire extinguishant 
(ACGIH 1986. p. 210). It is also used in 
the synthesis of dyes, pharmaceuticals, 
and ammonium compounds (Hawley's 
1987, p. 368). 

Difluorodibromomethane is a 
respiratory irritant on acute exposure 
and a central nervous system and liver 
toxin on chronic exposure (Cralley and 
Cralley 1985. p. 166). The 15-minute LC 50 
in rats is 55,000 ppm (ACGIH 1986. p. 
201). Rats exposed to a 4000-ppm 
concentration of 

difluorodibromomethane for 15 minutes 
showed signs of pulmonary irritation 
and developed pulmonary edema 
(ACGIH 1986. p. 201). Dogs and rats 
exposed for 6 weeks to a 
diHuorodibromomethane concentration 
of 2300 ppm showed the following 
exposure-related effects: mortality in 50 
percent of the rats and weakness, 
incoordination, and signs of increasing 
intoxication in the dogs after a few days 
of exposure. At autopsy, neurological 
and hepatic damage was evident 
(ACGIH 1986. p. 201). 

There are no reports of 
difluorodibromomethane-induced 
toxicity from industrial use. The thermal 
decomposition products generated 
during the use of 
difluorodibromomethSoe as a fire 
extinguishant, however, have caused 
tinnitus, paresthesia, anxiety reactions, 
electroencephalographic changes, 
slurred speech, and decreased 
psychological test performance in 
Hrefighters and other exposed 
individuals (Clayton and Clayton 1981, 
p. 3107). 

Based on this evidence. OSHA 
preliminarily concludes that an 8-hour 
PEL of 100 ppm is necessary in 
agriculture both to protect exposed 
agricultural workers from 
difluorodibromomethane's irritant and 
systemic effects and to make OSHA s 
limit for this substance consistent across 
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all OSHA-regulated sectors. 

Accordingly. OSHA is proposing an 8- 
hour TWA of 100 ppm for 
difluorodibromomethane in agriciilture. 
The Agency believes that this limit will 
reduce the significant risk of these 
material health Impairments 
substantially. 

DIGLYCIDYL ether (DGE) 

CAS: 2238-07-^5; Chemical Formula; 

CeHioOs 
H.S. No. 1139 

The current OSHA limit for diglycidyl 
ether (DGE) in construction and 
maritime is 0.5 ppm as a ceiling 
concentration. There is no limit in 
agriculture. The ACGIH-recommended 
TLV ® for this substance is 0.1 ppm as an 
8-hour TWA. NIOSH considers this 
substance a potential occupational 
carcinogen and recommends a limit of 
0.2 ppm for DGE as a 15-minute ceiling; 
however. NIOSH concurred (Exs. 8-47, 
Table N6A) with the limit being 
proposed when it was recently 
established for DGE in general industry. 
OSHA is proposing an 8-hour TWA Pi^ 
of 0.1 ppm for DGE in the construction, 
maritime, and agriculture industries. 

Diglycidyl ether is a colorless liquid 
with a strong, irritating odor. It is used 
primarily as a chemical intermediate 
(ACGIH1986, p. 202; Hawley’s 1987, p. 
398). 

Both the previous ACGIH 0.5-ppm 
TLVT4 ® and that organization’s current 
TLVT4 ® are based on the results of an 
animal study reported by Hine and 
Rowe (1963b. as cited in ACGIH 1986/ 

Ex. 1-3, p. 202) in which rats were 
administered repeated 4-hour exposures 
of 20, 3, or 0.3 ppm DGE. Rats exposed 
to 20 ppm of DGE showed respiratory 
irritation, loss of body weight, decreased 
leukocyte count, involution of the spleen 
and thymus, and hemorrhagic bone 
marrow. Residual hematopoietic effects 
were observed among rats exposed to 3 
ppm. and no observed effects were 
noted among rats exposed to 0.3 ppm, 
even after as many as 60 exposures. The 
ACGIH’s previous TLVT4 ® of 0.5 ppm 
as a ceiling value was based on the no- 
observed-effect level of 0.3 ppm reported 
in the Hine and Rowe (1963b, as cited in 
ACGIH 1986/Ex. 1-3, p. 202) study and 
on industrial experience. In 1979. the 
ACGIH reconsidered its limit for DGE, 
noting that, *‘in view of the seriousness 
of some of the effects produced [in the 
rat study], a TLVT4® below the no-ill- 
effect level [of 0.3 ppm] would normally 
be adopted” (ACGIH 1986/Ex. 1-3). The 
ACGIH consequently revised the 
TLVT4 ® to 0.1 ppm as an 8-hour TWA. 
NIOSH agrees that a PEL of 0.1 ppm is 
appropriate for DGE but notes that this 
substance meets the criteria for a 


potential occupational carcinogen (Ex. 
8^7. Table N6A). 

OSHA preliminarily concludes that 
the proposed 8-hour TWA limit of 0.1 
ppm will protect workers in 
construction, maritime, and agriculture 
from the significant risk of DGE-induced 
hematopoietic and irritant effects, which 
constitute material health impairments 
within the meaning of the Act. The risks 
of DGE exposure range from respiratory 
irritation to bone marrow effects, and 
OSHA believes that the proposed limit 
for DGE will reduce these risks 
substantially. In addition, promulgation 
of this limit will make OSHA’s PEL for 
this substance consistent across all 
regulated sectors. 

DUSOPROPYLAMINE 

CAS: 108-18-9; Chemical Formula: 

(CH3)2CH-NH-(CH3)j 
H.S. No. 2064 

OSHA’s current limit for 
diisopropylamine in construction, 
maritime, and general industry is 5 ppm 
as an 8-hour TWA. with a skin notation. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing to 
establish an 8-hour TWA PEL of 5 ppm, 
and a skin notation, for this substance in 
agriculture. This action will make 
OSHA’s PEL for diisopropylamine 
consistent across all OSHA-regulated 
sectors. 

Diisopropylamine is a colorless, 
volatile liquid with a fishy, amine-like 
odor (ACGIH 1986, p. 204). This 
substance is used as an intermediate in 
the production of pesticides, 
pharmaceuticals, and other chemicals, 
as a catalyst, and as an experimental 
hypertensive drug (HSDB1986). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Diisopropylamine is an irritant of the 
eyes and upper respiratory tract in 
humans and animals. The oral LDso in 
rats is 770 mg/kg, and the LCm in the 
same species is 4800 mg/m^ (800 ppm) 
for 2 hours (RTECS1990). Instilled into 
rabbit eyes, this substance caused 
severe irritation (RTECS 1990). 
Experimental animals (guinea pigs, 
rabbits, cats, and rats) exposed to a 
2207-ppm concentration of 
diisopropylamine for 3 hours died; 
before death, these animals exhibited 
corneal clouding, tearing of the eyes, 
and signs of severe respiratory irritation. 
At autopsy, pulmonary edema and 
hemorrhage were evident (Proctor, 
Hughes, and Fischman 1988, p. 205). 
Exposure of animals of the same species 
to a 777-ppm concentration of 


diisopropylamine, however, was not 
fatal (ACGIH 1986, p. 204). 

Workers exposed to concentrations of 
diisopropylamine of 25 to 50 ppm 
reported experiencing hazy vision, a 
symptom indicating corneal edema 
(Treon, Sigmon, Kitzmiller. and Heyroth 
1949, in Proctor, Hughes, and Fischman 
1988, p. 205). In addition, some workers 
experienced nausea and headache 
(Treon et al. 1949). Because 
diisopropylamine is highly alkaline, 
prolonged skin contact with this 
substance is likely to cause dermatitis 
(Clayton and Clayton 1981, p. 3155). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to diisopropylamine at the 
concentrations possible in the absence 
of an exposure limit poses a significant 
risk of primary irritation to agricultural 
workers. The Agency considers this 
effect a material impairment of health 
and believes that the proposed limit will 
substantially reduce this risk. 
Accordingly, OSHA is proposing an 8- 
hour TWA of 5 ppm, and a skin 
notation, for diisopropylamine in 
agriculture. Promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

DIMETHYLFORMAMIDE 
CAS: 68-12-2; Chemical Formula: 

HC0N(CH3)2 
H.S. No. 2067 

In general industry, construction, and 
maritime, OSHA’s current limit for 
dimethylformamide is 10 ppm (30 mg/ 
m*) as an 8-hour TWA; there is also a 
skin notation for this substance. There is 
no PEL in agriculture. The ACGIH has a 
TLV*-TWA for dimethylformamide of 
10 ppm. with a skin notation. NIOSH has 
no REL for this substance. OSHA is 
proposing an 8-hour TWA PEL of 10 
ppm, and a skin notation, for 
dimethylformamide in agriculture. 
Promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

Dimethylformamide is a colorless to 
light yellow flammable liquid that has a 
faint ammonia-like odor. It is used 
primarily as a solvent for polar 
polymers. It is commonly found in paint 
removers and is used in selective gas 
absorption and solvent extraction 
operations. Dimethylformamide is also 
used as a co-solvent or booster in 
protective coatings, adhesives, films, 
and printing inks (Merck 1983, p. 473; 
ACGIH 1986. p. 209). 

Dimethylformamide is a liver, kidney, 
lung, and cardiovascular toxin in 
humans and animals. Exposure to this 
substance also has been associated with 
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testicular cancer in humans and 
reproductive effects in animals. The oral 
LDm in rats is 2900 mg/kg. and the LC^ 
in mice is 9400 mg/m^ for 2 hours 
(RTECS1990). The dermal LDso in 
rabbits is 4720 mg/kg (RTECS 1990). 
Instilled into the eyes of rabbits, 
dimetbylformamide caused a moderate 
degree of irritation: in contact with the 
skin, this substance caused mild 
irritation (Grant 1986, p. 348; RTECS 
1990), A single 6>hour exposure to 5000 
ppm dimethylformamide, or five 8-hour 
exposures to 2500 ppm, killed all 
• exposed rats; at autopsy, damage to the 
liver, kidneys, and lungs was evident 
(E.I. du Pont de Nemours and Co.. Inc. 
1976, in ACGIH 1986, p. 289). Repeated 
oral dosing of rats with 
dimethylformamide (at doses of 450 mg/ 
kg] caused reversible decreases in the 
rate of body weight gain and hver injury 
(Kennedy et al. 1986, in Drug Chem. 
Toxicol. 9(2):147-170). In a 96-day 
feeding study in rats, a dietary level of 
1000 ppm caused slight anemia and an 
increase in white blood cell counts, 
while a dietary level of 200 ppm caused 
no observable effects. Carcinogenicity 
bioass^s in rats by the oral or 
subcutaneous routes of administration 
were negative (Druckry, H. et al. 1967. in 
ACGIH 1986, p. 289). Although 
dimethylformamide appears not to be 
teratogenic, inhalation exposure of 
pregnant rats caused a substantial 
decrease in fertility, an increase in 
intrauterine deaths, and a decrease in 
embryo weight (Gofonckler 1974. in 
Gigiena i Sanit. 9:7-10). Injected 
intrateslicularly, 0.1 ml of 
dimethylformamide had arrested 
spermatogenesis 2 and 7 days after 
exposure; the testicular epithelium had 
also become disorganized and white cell 
infiltration had occurred (Saxena et aL 
1985, in J. Toxicol Environ. Hlth. 15(3- 
4):583-587). Dimethylformamide is 
generally not mutagenic in bacterial 
assays (Kennedy 1986, in CRC Critical 
Reviews in Toxicol. 17(2):129-182). 

In humans, exposure to 
dimethylformamide causes mild skin 
irritation, headaches, gastrointestinal 
symptoms, and cardiovascular effects, 
as well as kidney and liver damage; 
exposure has also been associated with 
testicular and other cancers. This 
substance also interacts with alcohol to 
cause an Antabu8e*-like reaction. 
Symptoms of exposure in a worker 
splashed with liquid dimethylformamide 
over 28 percent of his body surface area 
included skin irritation, aMominal pain 
and vomiting, and elevated blood 
pressure, all of which resolved 
completely within 7 days of exposure 
(Proctor, Hughes, and Fischman 1988, p. 


210). Other workers exposed to 
dimethylformamide have reported 
abdominal pain, nausea, and vomiting 
(ACGIH 1988. p. 209). Ingestion of 
alcohol up to 4 days following inhalation 
exposure to dimethylformamide may 
cause facial flushing and palpitations 
(Genium MSDS 1982, No. 424). A case- 
control study of 100 workers exposed to 
a mean concentration of 
dimethylformamide of 22 mg/m* 
matched with 100 controls showed that 
reports of headache and dyspepsia and 
an elevated liver injury enzyme (gamma- 
glutaryl transferase) were associated 
specifically with chronic 
dimethylformamide exposure (Ciria, AM 
et al. 1984. G. Ital. Med. Lav. 6:149-156). 
Chronic skin contact with this substance 
also may cause dermatitis (Proctor, 
Hughes, and Fischman 1988, p. 210). 

After a case of symptomatic hepatitis 
developed in a clothing factory worker, 
further investigation revealed that 36 of 
58 workers tested had elevated liver 
enzymes. Serologic tests excluded 
infectious causes in 34 of these 36 
workers. The results of liver biopsies in 
four of these workers demonstrated 
histological changes characteristic of 
toxic liver damage. Modification of work 
hygiene practices was associated with 
decreased liver enzyme levels (Redlich 
CA et al. 1988, Annals of Internal 
Medicine 108:680-686). Three cases of 
testicular cancer were reported in 
leather tanners exposed to 
dimethylformamide; the onset occurred 
after latency periods of 8 to 14 years 
(Levin et al. 1987, Lancet 11(8568):1154). 

A cluster of three cases of testicular 
cancer among 153 white male aircraft 
repair employees exposed to 
dimethylformamide led to the 
identiRcation of four additional cases 
among 680 employees at a second 
occupationally identical site, a 
statistically significant increase over 
national testicular cancer incidence 
rates. The additional fLuding that the 
average age of the identified cases was 
the average age of all employees and not 
the peak age for testicular cancer 
suggests an occupational etiology 
(Ducatman AM et al. 1986, journal of 
Urology 136(4):834-836). Among workers 
followed from 1954 to 1984 for cancer 
incidence, dimethylformamide exposure 
was also associated with excess mouth 
cancers and malignant melanomas. 
Combined dimethylformamide and 
acrylonitrile exposure was associated 
with increased rates of prostate cancer, 
no dose-response effects were noted for 
these cancers, however (Chen JL et al. 
1988, Journal of Occupational Medicine 
30(10):813-818), Another study showed 
an excess of several cancers, but not 


testicular cancer, associated with 
dimethylformamide exposure. The 
authors suggested that as a readily 
absorbed solvent, dimethylformamide 
may act to increase the absorption of 
other potentially carcinogenic 
compounds such as chromium- and 
cadmium-based dyes (Ducatman AM 
1989, Lancet 1(8643):911). 

Based on this evidence in humans and 
animals, OSHA is proposing a 10-ppm 8- 
hour TWA PEL, and a skin notation, for 
dimethylformamide in agriculture. Tlie 
Agency preliminarily concludes that this 
limit is necessary to substantially 
reduce the significant risks of kidney, 
liver, lung, and cardiovascular damage, 
as well as cancer, associated with 
exposure to this substance. OSHA 
believes that each of these effects 
constitutes a material impairment of 
health and that the proposed PEL is 
necessary to substantially reduce these 
risks. In addition, promulgation of this 
limit will make OSHA*a PEL for 
dimethylformamide consistent across all 
regulated sectors. 

1.1- DIMETHYLHYDRAZINE 
CAS: 57-14-7; Chemical Formula; 

(CH3)2NNH2 
H.S. No. 2068 

In construction, maritime, and general 
industry. OSHA*s TWA PEL for 1,1- 
dimethylhydrazine is 0.5 ppm; there is 
also a skin notation for this substance. 
There is no PEL in agriculture. The 1987- 
1988 ACGIH TLV»-TWA for this 
substance was 0.5 ppm, with a skin 
notation. The ACGIH also assigns this 
substance an A2 designation (suspected 
human carcinogen). The NIOSH REL for 

1.1- dimeihylhydrazine is 0.06 ppm as a 
2-hour ceiling: this represents the lowest 
concentrabon that can be detected 
analybcally. OSHA is proposing to 
establish a PEL of 0.5 ppm as an 8-hour 
TWA, with a skin notation, for 1.1- 
dimethylhydrazine in agriculture. This 
action will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

1.1- Dimethylhydrazine, also called 
asym- or unsymmetrical 
dimethylhydrazine, is used as an 
intermediate in chemical synthesis, an 
ingredient in photographic chemicals, a 
stabilizer for fuel additives, a plant 
growth regulator, and a component of jet 
and rocket fuels (ACGIH 1986. p. 
210.1(89); Clayton and Clayton 1981. p. 
2792). 1,1-Dimethylhydrazine is a 
flammable, colorless liquid with an 
ammonia-like odor, it fumes in air and 
gradually turns yellow (ACGIH 1986. p. 
210.1(89)). 

1.1- Dimethylhydrazine causes 
systemic toxicity in the form of central 
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nervous system effects, hematological 
effects, and, in animals, cancer. The 4- 
hour LCm in rats is 250 ppm. and the 
occluded dermal LD»o in rabbits is 156 
mg/kg (ACGIH 1988, p. 210.1(89): RTECS 
1990). In monkeys, inhalation of a 182- 
ppm concentration proved lethal within 
1 hour (Clayton and Clayton 1981, p. 
2802). Acutely poisoned animals 
convulsed and vomited before death; 
autopsy revealed pulmonary edema and 
hemorrhage (NIOSH Criteria Document 
(Hydrazines) 1978). Dogs exposed 
repeatedly to a 25-ppm concentration 
developed ataxia, diarrhea, vomiting, 
excessive salivation, depression, 
convulsions, and hemolytic anemia 
(Clayton and Clayton 1981. p. 2802). 
Thirty seconds after application to the 
skin of dogs, 1.1-dimethylhydrazine was 
detectable in the blood, and exposure by 
this route also led to corneal opacities 
(Smith and Clark 1971; Smith and 
Castaneda 1970. in ACGIH 1988, p. 
210.1(89)). This substance causes 
embryotoxicity when administered 
intraperitoneally to rats during 
pregnancy (Keller et al. 1984, in Proctor, 
Hughes, and Fischman 1988, p. 212). 
Administered to mice, rats, and 
hamsters in the drinking water, 1,1- 
dimethylhydrazine caused a high 
incidence of angiosarcomas and tumors 
of the lung, kidney, and liver in mice, 
liver carcinomas in rats, and vascular 
and cecal tumors in hamsters. Inhalation 
bioassays in mice and rats exposed to 
0.5 or 5 ppm 1.1-dimethylhydrazine also 
were positive (ACGIH 1986, p. 210.1(89); 
lARC 1974, Vol. 4. pp. 137-143). Based 
on its tumorigenicity in animals, this 
substance is considered an animal 
carcinogen by the International Agency 
for Research on Cancer. NIOSH. the 
National Toxicology Program, and the 
American Conference of Governmental 
Industrial Hygienists. 

In humans, accidental exposure to 1,1- 
dimethylhydrazine at unknown 
concentrations has caused eye and skin 
irritation, nausea, chest pain, difficult 
breathing, a choking sensation, and 
lethargy (Shook and Cowart 1957. in 
Proctor. Hughes, and Fischman 1988. p. 
212). Eleven workers accidentally 
overexposed to l.l-dimethylhydrazine 
showed signs of liver involvement in 
laboratory tests but did not develop 
clinical signs or symptoms (Shook and 
Cowart 1957). In another group of 26 
workers engaged in the production of 
rocket fuels (and thus exposed to 
unspecified concentrations of 1.1- 
dimethylhydrazine). six cases of fatty 
liver, evidenced by a rise in SGPT 
levels, occurred (lARC 1974, Vol. 4. p. 
141). 


Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that workers in agriculture are at 
significant risk of experiencing the 
serious and potentially life threatening 
effects of exposure to l.l- 
dimethylhydrazine. OSHA believes that 
these effects, which include sensory 
irritation and liver damage, constitute 
material health impairments. 
Accordingly, OSHA is proposing an 8- 
hour TWA PEL of 0.5 ppm. with a skin 
notation, for this substance in 
agriculture. Promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

DINTTRO-O-CRESOL 

CAS: 534-52-1; Chemical Formula: 

CHaCiHaOHiNOj), 

H.S. No. 2070 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for dinitro-o-cresol is 0.2 mg/m* as 
an 8-hour TWA; this limit also has a 
skin notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit In agriculture. The 
ACGIH has a TLV«-TWA of 0.2 mg/m* 
as an 8-hour TWA. and a skin notation, 
for dinitro-o-cresol, and NIOSH has a 
REL of 0.2 mg/m* as a 10-hour TWA. 
OSHA is proposing an 8-hour TWA PEL 
of 0.2 mg/m*, and a skin notation, for 
dinitro-o-cresol in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Dinitro-o-cresol (DNOC) is an 
odorless, yellow, crystalline solid. It is 
used as a selective herbicide and plant 
growth regulator (Hazardous Substance 
Fact Sheet 1986, p. 1; Gosselin. Smith, 
and Hodge 1984, p. 11-196). When used 
in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Exposure to dinitro-o-cresol causes 
metabolic stimulation and yellow 
pigmentation of the skin, eyes, and hair, 
and severe exposure can cause coma 
and death in humans and animals. In 
rat^, the oral LDw is 31 mg/kg. and in 
rabbits, it is 23.5 mg/kg (ACGIH 1986. p. 
215; RTECS 1990). In rats, the dermal 
LDw is 200 mg/kg (RTECS 1990). Cats 
survived one 4-hour exposure to the 
vapors of dinitro-o-cresol at a 
concentration of 1.4 mg/m^, however, 
one of three cats died fi^m a single 
exposure to a concentration of 40 mg/m* 

. (Burkatskaya 1965. in ACGIH 1988, p. 
215). The signs and symptoms of dinitro- 
o-cresol intoxication are similar in all 
species and include listlessness, loss of 


appetite and activity, deep, rapid 
respiration, sweating, thirst, oliguria, 
muscular weakness, prostration, 
dyspnea, and death with terminal 
hyperpyrexia; signs may be delayed for 
several hours (Clarke 1981. in HSDB 
1990). When about 70 mg/kg of dinitro- 
o-cresol was given orally to sheep, toxic 
effects were observed in the liver and 
kidneys; moderate meth^jnoglobinemia 
and hemoconcentration were also seen. 
Of the nine sheep dosed, three survived; 
ail suffered extensive hemolysis 
followed by anemia (Nehez et al. 1981, 
in HSDB 1990). Cats subjected to daily 4- 
hour exposures of 0.2 mg/m* DNOC for 3 
months suffered from sluggishness, loss 
of muscle tone, dyspnea, a decrease in 
hemoglobin and red blood cell counts, 
and an increase in white blood cell 
counts and blood sugar levels: three cats 
died (Burkatskaya 1965. in ACGIH 1986. 
p. 215). 

Dinitro-o-cresol exerts its effects by 
stimulating the metabolic rate and 
causing hyperpyrexia; if heat production 
exceeds heat loss, fatal hyperthermia 
may occur. In humans, the signs and 
symptoms of acute exposure to cUnitro- 
o-cresol are nausea, gastric upset, 
restlessness, a sensation of heat, Bushed 
skin, sweating, rapid respiration, 
tachycardia, fever, cyanosis, and coma 
(Klaassen, Amdur, and Doull 1986. p. 
556). The lowest toxic oral dose in 
humans is 7500 >ig/kg for 7 days; at this 
level, the exposed individual 
experienced somnolence and headache 
(RTECS 1990). The lowest toxic 
concentration in humans is 1 mg/m* 
(RTECS 1990). A single oral dose of 75 
mg caused no adverse effects in five 
volunteers, but two volunteers who 
received this dose for 5 or more days 
experienced headaches, lassitude, and 
malaise; these symptoms occurred when 
the volunteers' ^nitro-o-cresol blood 
levels reached 20 fig/g or peaks of 40 
and 48 >ig/g (Harvey, Bidstnip. and 
Bonnell 1951, in Proctor. Hughes, and 
Fischman 1988, p. 217). Application of 50 
g of an ointment containing 25 percent 
dinitro-o-cresol to the skin of a 4-year- 
old boy produced symptoms of vomiting, 
headache, yellow stained skin and 
sclera, elevated pulse and respiratory 
rate, unconsciousness, and death wi^in 
3.5 hours (Buchinskiy 1974, in Hayes 
1982, p. 469; NIOSH Dinitro-o-cresol 
Criteria Document 1978). Acute 
poisoning from dinitro-o-cresol is 
usually quick; almost complete recovery 
or death occurs within 24 to 48 hours 
(Bidstrup and Payne 1951, in Hayes 1982, 
p. 469). Eight fatalities have been 
reported in British agricultural workers 
spraying this substance; death occurred 
within 48 hours and was caused by 
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hyperthermia (Bidstnip and Payne 1951). 
In fatal cases, autopsy shows yellow 
staining of the organs, tissues, and 
fluids, congestion of the lungs, edema 
and a few petechial hemorrhages, and 
hemorrhagic changes in the brain and 
gastric mucosa (Bidstnip and Payne 
1951, in Hayes 1982, p. 470). Repeated 
ingestion of dinitro-o-cresol for 
therapeutic purposes has caused 
bilateral cataracts, but workers exposed 
to this substance in agricultural or 
industrial applications have not shown 
this effect (NIOSH Dinitro-o^cresol 
Criteria Document 1978). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that dinitro-o-cresol causes yellow 
pigmentation, hyperpyrexia, and central 
nervous system effects in humans and 
animals. OSHA believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that 
establishing a permissible exposure 
limit of 0^ mg/m* as an 8>hour TWA, 
with a skin notation, for dinitro-o-cresol 
in agriculture is necessary to 
substantially reduce the risk of these 
material health impairments. In 
addition, establishing the proposed limit 
in agrioilture will make OSHA's PEL for 
dinitro-o-cresol consistent across all 
OSHA-regulated sectors. 
ETHANOLAMINE 
CAS: 141-43-6; Chemical Formula; 

NHaCHaCHiOH 
H.S. No. 1159 

OSHA currently has an 8-hour TWA 
limit of 3 ppm for ethanolamine in 
construction and maritime. There is no 
limit in agriculture. The ACGIH has the 
same TLV*-TWA limit of 3 ppm, along 
with a 15-minute STEL of 6 ppm. In 
construction and maritime. OSHA is 
retaining the &-hour TWA PEL of 3 ppm 
and proposing to supplement this limit 
with a 6-ppm STEL OSHA is also 
proposing to extend both limits to 
agriculture. NIOSH has no REL but 
concurred (Ex. 8-47, Table Nl) with the 
proposed limits when they were recently 
established for ethanolamine in general 
industry. 

Ethanolamine is a colorless liquid 
with a mild smell like that of ammonia. 
Ethanolamine is used in agriculture as a 
chemical (pesticide) dispersing agent 
and is also used in the manufacture of 
antibodies. This substance is also used 
in chemical synthesis and as an 
ingredient in emulsifiers, polishes, and 
waving solutions for hair (ACGIH 1986. 
p. 235; Hawley's 1987, p. 474). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 


Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

The health hazards associated with 
exposures to ethanolamine include 
irritation and necrosis of the skin and 
central nervous system depression. The 
oral LOfto in rats is 3.32 g/kg, and the 
intraperitoneal LDm in rats is 961 mg/kg 
(Hartung and Cornish 1968/Ex. 1-328). 
The dermal toxicity of ethanolamine is 
considerably higher, with an LDm of 1 
mg/kg reported in the rabbit Dermal 
application of the undiluted liquid also 
caused redness, swelling, and bums 
comparable to mild first-degree bums 
(Union Carbide Corporation, as dted in 
ACGIH 1986/Ex. 1-3. p. 235). The eye 
injury potential of ethanolamine is just 
slightly less than that of undiluted 
ammonia (Carpenter and Smyth 1946/ 
Ex. 1-859). Rats fed 0.5 percent (320 mg/ 
kg/day) ethanolamine in their food for 
90 days (Smyth, Carpenter, and Weil 
1951/Ex. 1-439) showed no adverse 
effects, but at 1.28 g/kg/day, fatalities 
occurred. Treon, Cleveland, Stemmer, 
and associates (1957/Ex. 1-1172) 
reported lung, liver, and kidney damage 
in various dpecies exposed to high 
concentrations of the vapor and mist. In 
tests of various species. Weeks and co- 
workers (1960/Ex, 1-941) reported 
marked dermal effects from continuous 
exposures (24 hours/day. 7 days/week, 
for from 24 to 90 days) at various 
concentrations of the vapor, at 12 to 28 
ppm. dermal effects were less severe, 
but at 5 ppm. skin irritation was still 
evident. After 90 days of exposure to 5 
ppm. dogs experienced a slight and 
temporary weight loss as well as 
decreased activity and alertness 
(Weeks. Downing. Musselman et aL 
1960/Ex. 1-941). In studies of 
anesthetized dogs, Priddle (1954. as 
cited in ACGIH 1988/Ex. 1-3, p. 235) 
reported that sublethal doses of 
ethanolamine cause central nervous 
system stimulation, while lethal doses 
cause CNS depression. 

OSHA is retaining its PEL of 3 ppm as 
an 8-hour TWA in construction and 
maritime, is proposing to add a 15- 
minute STEL of 6 ppm for ethanolamine 
in these industries, and is elIso proposing 
to extend both PELs to agriculture. The 
Agency preliminarily concludes that 
both of ^ese limits are required to 
protect workers against the significant 
risk of irritation and central nervous 
system effects, which constitute 
material health impairments that are 
potentially associated with exposure to 
ethanolamine. The Agency believes that 
these limits will substantially reduce 
these significant risks. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 


ETHYLENE CHLOROHYDRIN 
CAS: 107-07—3; Chemical Formule* 
CICH 2 CH 2 OH 
H.S. No. 1167 

OSHA currently has an 8-hour TWA 
limit of 5 ppm, with a skin notation, for 
ethylene chlorohydrin in construction 
and maritime. There is no limit in 
agriculture. The ACGIH has a TLV*- 
ceiling of 1 ppm. also with a skin 
notation. The Agency is proposing a PEL 
of 1 ppm as a ceiling, with a skin 
notation, for this substance in 
construction, maritime, and agriculture. 
NIOSH has no REL but contmrs (Ex. 8- 
47, Table Nl) with the proposed limit, 
which is the PEL recently established for 
ethylene chlorohydrin in general 
industry. 

Ethylene chlorohydrin is a colorless 
liquid with a faint, ethereal odor. It is 
used in the manufacture of insecticides, 
as a solvent in organic synthesis, and to 
activate sprouting of dormant potatoes 
(Hawley's 1987, p. 485, ACGIH 1986, p. 
248). When used in pesticidal 
applications and as directed on the 
label this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

A broad range of serious health 
hazards are associated with exposure to 
this substance; these include central 
nervous system effects, cardiovascular 
effects, liver damage, kidney damage, 
gastrointestinal effects, skin irritation, 
eye irritation, and mutagenic effects. 

The oral LDm for rats is 72 mg/kg. and 
the intraperitoneal LDm in the same 
species is 56 mg/kg (Goldblatt and 
Chiesman 1944/Ex. 1-980). In guinea 
pigs, the intraperitoneal UDm is 98 mg/ 
kg. and the percutaneous LDm is 205 mg/ 
kg (Wahlberg and Boman 1978/Ex. 1- 
938). 

The inhalation toxicity of ethy lene 
chlorohydrin is also high. Ambrose 
(1950/£x. 1-888) reported that a single 1- 
hour exposure to 7.5 ppm and repeated 
1-hour exposures to 2 ppm can be fatal 
to rats. Exposures of 15 minutes daily at 
concentrations of from 900 to 1000 ppm 
were fatal to rats within a few days 
(Goldblatt and Chiesman 1944/Ex. 1- 
980). 

In subacute and chronic studies, rats 
have died from a daily dietary dose of 
67.5 mg/kg (Oser, Morgareidge, Cox, and 
Carson 1975/Ex. 1-923). Semenova and 
associates (1980. as cited In ACGIH 
1986/Ex. 1-3, p. 248) reported a 4-month 
no-effect inhalation level of 0.0033 ppm; 
at 0.017 ppm, slight CNS changes and 
alterations in the urinary excretion of 
nitrogen were observed after 4 months. 
These investigators also observed 
increased chromosomal aberrations In 
the bone marrow in rats exposed at the 
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0.22-ppm level for 4 months (Semenova, 
Kazanina, Fedyanina at al 1980, aa cited 
in ACGIH 1966/Ex. 1-3, p. 248). 

Voogt and Vet (1960/Ex. 1-1206) 
tested ethylene cUorohydrin in 
Klebaielh pneumonkie and found it 
strongly mutagenic. This finding was 
conhnned by the Ames test in 
Salmonella typhimurium\ ethylmie 
chlorohydrin reacts with DNA, since it 
Inhibits the growth of DNA-deficient 
bacteria (Rosenkranz and Wlodkowski 
1974/^. 1-1201). A dose-related 
increase of liver protein and depletion in 
glutathione were observed in rats after a 
single dose of ethylene chlorohydrin 
ranging from 10 to 50 mg/kg (Friedman, 
Scalera, Balazs et al. 1977/Ex. 1-1198). 

One fatal and several nonfatal casea 
of poisoning in industrial workers have 
been reported from exposure (for 
unspec^ed periods of time) to ethylene 
chlorohydrin at levels of between 300 
and 500 ppm. An autopsy of the worker 
who died revealed severe damage to the 
liver and brain, as well as effects on 
other organs. The survivors of this 
incident experienced nausea* vomiting, 
and irritation of the eyes, nose, and 
lungs (Bush, Abrams* and Brown 1949/ 
Ex. 1-1196). Dierker and Brown (1944/ 

Ex. 1-1197) reported that a 2-hour 
inhalation exposure to 300 ppm was 
fatal in one accidental exposure. 

OSHA is proposing a ceiling limit of 1 
ppm for ethylene chlorohydrin in 
construction* maritime, and agriculture, 
with a akin notation. The Agency 
preliminarily concludes that this limit 
and notation will substantially reduce 
the significant risks of central nervous 
system and other systemic effects 
associated with workplace exposures to 
ethylene chlorohydrin. The skin notation 
is necessary because ethylene 
chlorohydrin is readily absorbed 
through the skin. Promulgation of this 
limit also will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

ETITmjSNEDIAMINB 

CAS: 107-15-3; Chemical Formula: 

NH2CHaa!2NH2 
H.S. No. 2082 

In general industry, construction* and 
maritime, OSHA*s permissible exposure 
limit for ethylenediamine is 10 ppm as 
an 8-hour TWA. There is no limit for this 
substance in agriculture. The ACGIH 
has a TLV^-TWA of 10 ppm for 
ethylenediamine. NIOSH has no REL. 
OSHA is proposing an 8-hour TWA PEL 
of 10 ppm for ethylenediamine in 
a^’culture. Promulgation of this limit 
will make the PEL for ethylenediamine 
consistent across all OSHA-regulated 
sectors. 


Ethylenedicunine is a thick, colorlessi, 
alkaline liquid with an ammonia-like 
odor. It is used as a fungicide; in the 
manufacture of chelating agents such as 
EDTA; as a chemical intermediate, 
solvent, emulsifying agent, and 
antifreeze inhibitor, and in textile 
lubricants (ACGIH 1986, p. 249; 
Hawley's 1987, p. 486). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFTIA). 

Ethylenediamine is an irritant of the 
eyes, mucous membranes, and 
respiratory tract and, in humans, a skin 
and pulmonary sensitizer. Repeated 
exposure causes kidney and liver 
damage in animals (Proctor, Hughes, 
and Fischman 1988, p. 241; NIOSH/ 
OSHA Occupational Health Guideline 
1981). The oral LDm in rats is 500 mg/kg; 
in guinea pigs it is 470 mg/kg (RTECS 
1990). The lowest lethal concentration in 
rats is 4000 ppm for 6 hours (RTECS 
1990). The dermal LOm in rabbits is 730 
(Gosselin. Smith, and Hodge 
1984, p. n-206). Rabbits experienced 
severe irritation when 10 mg of 
ethylenediamine was kept in contact 
with their skin for 24 hours (RTECS 
1990). Instilled into the eye of a rabbit, 
ethylenediamine caused extreme 
irritation and corneal damage; a 5- 
percent sohition caused partial comeal 
opacity (Smyth et al. 1951, in Proctor, 
Hughes, and Fischman 1988, p. 242). 
Ethylenediamine has been shown to be 
a potent sensitizer in guinea pigs; 10 of 
10 albino guinea pigs exposed to 
ethylenediamine became sensitized 
(HSDB1986). Rats exposed to a 4000- 
ppm concentration of ethylenediamine 
for 8 hours died: however, at 2000 ppm, 
no deaths occurred (Smyth et ah 1951, In 
Proctor. Hughes, and Fischman 1988, p. 
242). Daily exposure to a 4d4-ppm 
concentration of this substance for 30 
days was fatal to rats; at a 132-ppm 
concentration on the same regimen, 
lung, liver, and kidney damage were 
seen in these animals at autopsy, 
although all animals survived the 
exposures (Pozzani 1954, in Proctor, 
Hughes, and Fischman 1988, p. 242). In 
rats exposed to 0.50 g/kg of 
ethylenediamine daily for two 
generations, a reduction in body weight 
and changes in liver and kidney wei^ts 
were seen in the F© and Fi parents. 
Microscopic liver lesions occurred with 
greater prevalence in the ¥i female rats 
(Yang et aL 1984, in Proctor, Hughes, 
and Fischman 1988, p. 242). 

In humans, exposure to a 40(Fppxn 
concentration for 5 to 10 seconds caused 
intolerable irritatioD of the nose; 200 
ppm caused tingling of the face and 


nasal irritation, while 100 ppm had no 
effect (Pozzani 1954, In Proctor, Hughes, 
and Fischman 1988, p. 242). The lowest 
toxic concentration of ethylenediamine 
in humans is estimated to be 200 ppm 
(RTECS 1990). The use of 
ethylenediamine in pharmaceutical 
preparations such as Mycolog cream has 
caused many casea of skin sensitization 
(Fisher 1973; Baer et al 1973, in Proctor. 
Hughes, and Fischman 1988, p. 242). Skin 
patch teats conducted between 1972 and 
1974 revealed that 6 percent of 3,216 
patients were sensitive to a 1-percent 
ethylenediamine-HCl solution (North 
American Contact Dermatitis Group 
1975, in Proctor, Hughes, and Piscliman 
1988, p. 242). A 30ryear-old man 
developed asthma as a result of 
ethylenediamine exposure in the 
workplace. Two and one-half years after 
employment, symptoms of sneezing, 
nasal discharge, and cough began; these 
progressed over the next 5 months. 
Inhalation provocation tests on the 
worker produced chest tightness, cough, 
wheezing, and a 26-percent drop in FEVi 
4 hours following exposure to 
ethylenediamine on two different days 
(Lam 160, in Proctor, Hughes, and 
Fischman 1988, p. 242). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that ethylenediamine causes irritation of 
the eyes, mucous membranes, and 
respiratory tract as well as skin and 
pulmonary sensitization. The Agency 
believes that in the absence of a limit 
for ethylenediamine, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. OSHA believes that the 
proposed TWA PEL of 10 ppm will 
substantially reduce these risks of 
material health impairment In addition, 
promulgation of this limit will make 
OSHA'a PEL for this substance 
consistent across all regulated sectors. 

FLUORIDES (as F) 

CAS: Varies with compound: Chemical 

Formula: Varies with compound 
H.S. No. 2084 

In general industry, construction, and 
mcu'itime, OSHA's permissible exposure 
limit for fluorides (measured as F) is 2.5 
mg/m* as an 8-hour TWA. Th^re is no 
limit in agriculture. The ACGIH has a 2.5 
mg/m*a-hour TLV®-TWA for these 
substances. NIOSH also has a REL of 2.5 
mg/m^for the fluorides as a 10-hour 
TWA. OSHA is proposing an S-hoor 
TWA PEL of 2.5 mg/m* for the fluorides 
(measured as F) in agriculture. 
Promulgation of this limit will make the 
PEL for these substances consistent 
across all OSHA-regulated sectors. 
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The physical properties of the 
fluorides vary for specific compounds; 
for example, sodium fluoride is a 
colorless or blue odorless solid, and 
cryolite (sodium hexafluoraluminate] is 
a colorless to dark, odorless solid. 
Fluorides are used as pesticides and 
rodenticides, as electrolytes in 
aluminum manufacture, as fluxes in the 
smelting of nickel, copper, gold, and 
silver, as catalysts for organic reactions, 
as wood preservatives, as fluoridation 
agents for drinking water, and to clean 
graphite, metals, windows, and 
glassware. Exposure to fluorides can 
also occur during the preparation of 
fertilizer from phosphate rock (Sittig 
1985. p. 456; NIOSH/OSHA 
Occupational Health Guideline 1981, pp. 
1. 3-4). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Fluoride compounds cause eye. skin, 
and respiratory tract irritation, and 
skeletal, gastrointestinal, circulatory, 
and nervous system effects in humans 
and animals. The oral LDso in rats is 180 
mg/kg for sodium fluoride (Lehman 
1951-1952; Smyth et al. 1969, 
Muehlberger 1930, in Hayes 1982, p. 58). 
The LDso for sodium fluoroacetate in 
rats is 2.5 mg/kg (Kalmbach 1945. in 
Hayes 1982. p. 495). A 2 percent aqueous 
solution of sodium fluoride instilled into 
rabbit eyes caused comeal epithelial 
defects and necrotic areas in the 
conjunctiva (Grant 1986, p. 435). If 
fluoride is absorbed in sufficient 
amounts, the fluoride ion increases 
capillary permeability and causes a 
coagulation effect; this can lead to 
hemorrhagic gastroenteritis, congestion, 
and edema in various organs, including 
the brain (Booth and McDonald 1982, in 
HSDB1986 “Cry'olite'*). The signs and 
symptoms of excess fluoride absorption 
include excitability, muscle tremors, 
weakness, urination, defecation, 
salivation, emesis, sudden collapse, 
clonic convulsions, coma, and death due 
to respiratory and cardiac failure (Booth 
and McDonald 1982, in HSDB 1988, 
“Cryolite*’). Fluoroacetate acts on the 
central nervous system and heart to 
cause convulsions in dogs, cardiac 
effects in rabbits, and fits, severe 
depression, and death due to ventricular 
fibrillation or cardiac arrest in rhesus 
monkeys. All species experience a 0.5 to 
2-hour delay between Ingestion and 
onset of illness (Hayes 1982, p. 495). 

Rats fed sodium fluoride at levels of 7 to 
14 ppm for 6 weeks developed dental 
fluorosis manifested as fine lines of 
impaired calcification; at a dietary level 
of 228 ppm. the Incisors became chalky 


and pitted. Dietary levels of 904 ppm 
caused marked weight loss and death 
within a few weeks (Smith and Leverton 
1934, in Hayes 1982, p. 58). Chronic 
administration of fluoride in oral doses 
greater than 3.8 mg/kg caused changes 
in the teeth, liver, and kidneys of rats 
(lARC 1982, Vol. 27. p. 272). 
Intraperitoneal doses of stannous 
fluoride greater than 10 mg/kg of caused 
embryolethality and teratogenicity in 
mice (lARC 1982, Vol. 27. p. 272). A 
recent study in rats and rabbits 
(Eisenbrandt and Nitschkc 1980, in 
Fund. Appl. Toxicol. 12(3):540-547) 
exposed by inhalation to various 
concentrations of sulfuryl fluoride for 
periods ranging from 2 weeks to 13 
weeks reports the following findings. 
Nine of ten rats exposed to 600 ppm 
sulfuryl fluoride 6 hours/day, 5 days/ 
week died between the second and sixth 
exposures; at autopsy, extensive kidney 
damage was seen in all rats exposed at 
this level. Rabbits exposed to ^ ppm 
on the same regimen were hyperactive 
and one rabbit convulsed. All rabbits 
exposed either to 300 or 600 ppm for 2 
weeks showed vacuolization and/or 
malacia of the cerebrum at autopsy. In a 
13'Week study in rats and rabbits, 
exposure to 30 ppm sulfuryl fluoride 
caused no effects. Exposure to 100 ppm 
for this period caused cerebral 
vacuolization and/or malacia and 
inflammation of the nasal tissues in 
some of the rabbits, and exposure to 300 
ppm for 13 weeks caused mottling of the 
teeth, renal effects, pulmonary 
histiocytosis, nasal-tissue inflammation, 
and cerebral vacuolization in rats. Some 
rats exposed to 100 ppm had dental 
fluorosis. Various species of animals 
(mice, rats, cattle) have shown signs of 
impaired reproductive performance after 
ingesting large amounts (100 mg/1) of 
fluoride in their drinking water (LARC 
1982. Vol. 27. p. 274; Maurer. Cheng, 
Boysen, Anderson 1990, in ]. Nat. Cancer 
Institute 82(13):1118-1126). Rats fed 4. 

10. or 25 mg/kg/day sodium fluoride for 
up to 99 weeks showed dose-related 
effects on the teeth, bones, and stomach; 
animals in the high-dose groups showed 
a 30 percent decline in weight gain. No 
increase in the incidence of 
preneoplastic or neoplastic lesions was 
seen at any site in rats of either sex. The 
International Agency for Research on 
Cancer has concluded that there is 
insufficient evidence to evaluate the 
carcinogenicity of sodium fluoride in 
animals (LARC 1982, Vol. 27. p. 292). 

In humans, the loyvest toxic dose of 
fluoride is reported to be 3 mg/kg; this 
dose produced pulmonary system, liver, 
and central nervous system effects 
(RTECS 1990, **Fluoride*’). The acute 


effects associated with ingestion of a 
toxic dose of a soluble inorganic fluoride 
compound are vomiting, abdominal 
pain, and diarrhea (LARC 1982. Vol. 27, 
p. 276). Absorption of an estimated 0.2 to 
27.5 g of fluoride after ingestion has 
resulted in convulsions; repeated 
ventricular fibrillation was observed 
after the ingestion of 120 g of sodium 
fluoride (LARC 1982, Vol. 27, p. 276). 
Death is usually due to respiratory 
paralysis (LARC 1982, Vol. 27. p. 276). In 
fatal cases of fluoride poisoning, 
autopsy reveals acute congestion of the 
abdominal viscera, swelling of the liver 
and kidneys, tubular necrosis, 
hemorrhage of the lungs, and dilation of 
the right chambers of the heart (lARC 
1982, Vol. 27. p. 276). Workers exposed 
to fumes containing fluoride in 
concentrations above 10 mg/m* fluoride 
reported experiencing irritation and 
nosebleeds (Williams 1942. in ACGIH 
1986, p. 272). Eye and respiratory 
irritation and nausea occur in workers 
exposed to concentrations above 5 mg/ 
m* (Elkins 1959, in ACGIH 1986, p. 272). 
Cryolite workers reported experiencing 
gastric, intestinal, circulatory, 
respiratory, and nervous system 
symptoms, as well as skin rashes and 
problems with their bones, joints, and 
muscles. The average workroom air 
concentrations in the cryolite plant 
ranged from 22 to 48 mg/m* (which 
corresponds to a fluorine level of 
between 11 and 24 mg/m*) (Roholm 
1937, in ACGIH 1988, p. 272). A recent 
study in Danish cryolite workers 
(Grandjean, Horder, and Thomassen 
1990, in J. Occ. Med. 32(l):58-63) showed 
that exposure to cryolite dust at 
concentrations ranging from 0.16 to 21.2 
mg/m* for 4 days caused evidence of 
skeletal fluorosis. Workers in a 
Yugoslav aluminum processing plant 
had a significantly increased incidence 
of telangiectases (enlarged blood 
vessels); the authors attribute this to 
exposure to hydrogen fluoride and other 
fluorides (Balic and Kansky 1988, in 
Derma. Beruf. Umwelt 36(l):20-22). 
Repeated contact of the skin with 
fluoride dust results in dermatitis; 
several cryolite workers exposed to 
fluoride concentrations of 15 to 20 mg/ 
m* developed an intermittent skin rash 
(AIHA Hygienic Guide Series 1978). 
Chronic exposure to fluoride can lead to 
effects on the teeth, bones, kidneys, and 
the reproductive and circulatory 
systems (lARC 1982. Vol. 27. p. 276). 
Aluminum workers, who are exposed to 
inorganic fluorides during the 
production process, showed evidence of 
bone and joint patholo^ believed to be 
attributable to the fluoride exposure 
(Czerwinski. Nowak. Dabrowska, 
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Klolarcxyk, and Kaiezyk 1988, in Arch. 
Environ. Hlth. 43{5):340-343). A group of 
2258 aluminiun workers with an average 
exposure to fluoride of 17.6 3 ^ar 8 
showed the following prevalence of joint 
and bone pathology on radiological 
examination: In those exposed up to IS 
years, 135 cases; from 6 to 32 years. 

1.463 cases, and in retired workers, 660 
cases. A study of potroom workers 
exposed to fluorides during aluminum 
smelting showed that the majority had 
develop^ fluorosis after 10 years of 
exposure; after 15 years, moderate to 
severe osteosclerosis, causing limited 
mobility of the dorsal spine, developed 
in many workers (Kaltreider et aL 1972, 
in ACGIH 1986, pp. 272-273). A recent 
study (Tokar, Voroshinin, Tlhovtak. and 
Shcherbakov 1989, in Gi^ Sanit. 12:85- 
86 ) suggests an association between 
chronic occupational exposure to 
inorganic fluorides and adverse eflects 
on the parathyroid gland and on the C- 
cells of the thyroid. The International 
Agency for Research on Cancer found 
no evidence of an association between 
fluoride ingestion and mortality from 
cancer in humans (lARC 1982, VoL 27, p. 
292). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that flumide causes eye, skin, and 
respiratory irritation, and skeletal 
gastrointestinaL circulatcuy, and 
nervous system effects in exposed 
individuals. OSHA therefore believes 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that 
extending the proposed limit of 2.5 mg/ 
m* as an 8-hour TWA to agriculture is 
necessary to significantly reduce these 
risks of materi^ health impairment. In 
addition, promulgation of this limit will 
make OSl^'s PEL for fluorides 
consistent across all regulated sectors. 
GLYODOL (2,3-EPOXY-l-PROPANOL) 
CAS: 556-52^ Chemical Formula: 

CaHiO, 

H.S. No. 1189 

Currently, OSHA has an 8-hour TWA 
limit for glycidol of 50 ppm in 
construction and maritime. There is no 
limit in agriculture. The ACGIH has a 
TLV®-TWA of 25 ppm for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-bour TWA limit of 25 
ppm for glycidol in construction, 
maribme, and agriculture. This is the 
limit recently established for this 
substance in genera) industry. 

Glycidol is a colorless, combustible 
liquid. It is used as a stabilizer, a dye¬ 
leveling agent, and a demulsifier 


(Hawley’s 1987, p. 569; ACGIH 1986, p. 
287). 

Glycidol causes eye, respiratory, and 
pulmonary irritation. Hine and 
associates (1956/Ex. 1-331) conducted a 
study of animal toxicity caused by 
glycidol exposure and reported that 
glycidol is irritating to the hmgs: mice 
and rats both exhibited pneumonitis and 
emphysema as a result of vapor 
inhalation. The LCso in mice is 450 ppm 
for a 4-bour exposure; the 8-hour LCm in 
rats is 580 ppm (Hine, Kodama, 
Wellington et aL 195a/Ex. 1-331). A 
single dermal application was only 
irritating (Draize score 4.5); 
however, repeated daily skin 
applications were severely irritating 
aher 4 days. One drop of pure glycidol 
in the rabbit eye caused severe but 
reversible comeal injury (Hine, Kodama, 
Welli^on et al. 1956/Ex.l-331). In rats, 
chronic exposures to 400 ppm (7 hours/ 
day for 50 days) did not cause systemic 
toxicity, but eye irritation and 
respiratory distress were observed after 
the flrst few exposures (Hine, Kodama. 
Wellington et al 1956/Ex. 1-331). A 
study to determine glycidoLs 
tumorigenic potential on the skin of mice 
showed negative results (Van Diraren, 
Langseth, Goldschmidt and Orris 1967/ 
Ex. 1-1203). 

OSHA is iMopoaing to establish an 8- 
hour TWA limit of 25 ppm for glyddol in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this lii^t will protect workers in these 
sectors from the significant risk of eye, 
respiratory, and pulmonary irritation 
potentially associated with exposure to 
this substance. The Agency believes 
that this limit will substantially reduce 
these significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
HEPTACHLOR 

CAS: 76-44-6; Chemical Formula: 

C,oH5a7 

H.S. No. 2088 

In general industry, construction, and 
maritime, OSHA’s ctiirent permissible 
exposure hmit for heptachlor is as mg/ 
m* as an 8-hour TWA, with a skin 
notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit for heptachlor in 
agriculture. The ACGOTb current TLV^- 
TWA for this substance is 0.5 mg/m*, 
with a skin notation. NIOSH has no REL 
for heptachlor but concurs (Ex. 8-47, 
Table N3A) with the limit being 
proposed. The Agency is proposing to 
establish an 8-hour TWA PEL of 65 mg/ 
m*. and a skin notation, for heptachlor 
in agriculture. Promulgation of this limit 


will make the PEL for this substance 
consistent across all OSHA-reguiated 
sectors. 

Heptachlor is a white to light tan 
waxy solid with a mild camphor-like 
odor. Heptachlor has been used as an 
insectidde. although its use has been 
restricted by the U.S. Environmental 
Protection Agency to subsurface soil 
treatment for termite control and the 
dipping of non-food plants (Hayes 1982, 
p. 233; ACGIH 1860, p. 296). When used 
in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Heptachlor is a convulsant in humans 
and animals and a liver toxin and 
carcinogen in animeds. In humans, 
exposure to heptachlor has also caused 
blood dyscrasias (EPA 1967 (ODW 
Health Advisory)). The oral lAo in rats 
is 40 mg/kg; in mice, it is 68 mg/kg 
(RTECS 1990). The dermal LDw in 
rabbits is 2000 mg/kg; rabbits dermaUy 
exposed convulsed ^fore death (RTECS 
1990). Rats given a single oral 90-mg/kg 
dose of heptachlor exhibited tremors 
and convulsions within 30 to 60 minutes 
of administration; liver necrosis was 
observed in these animals at autopsy 
(von Oettingen 1955, in Proctor, Hughes, 
and Pischman 1966, p. 268). Rats fed 7 to 
12 mg/kg heptachlor per day for as long 
as 14 days showed eiddence of severe 
liver damage and changes in liver 
function (KrampI 1971); these effects 
were also seen at a dietary level of 10 
mg/kg for 5 to 7 days (Enan el aL 1982, 
both cites In ODW Health Advisory). In 
oral carcinogenicity bioassays Involving 
heptachlor (contaminated with 20 
percent chlordane), mice of both sexes 
developed liver carcinomas and female 
rats exhibited signs suggestive of a 
carcinogenic effect on the thyroid (lARC 
1979, Vol. 20. p. 146). The International 
Agency for Research on Cancer has 
concluded that the evidence of 
heptachlor’s carcinogenicity in animals 
is hmiled flARC 1982, Suppl. 4, p. 81). 

Humans exposed to chlordane that 
contained up to 20 percent heptachlor 
exhibited the same nervous system 
effects as those seen in heptachlor^ 
poisoned animals: dyspnea, tremors, 
excessive salivation, irritability, and 
convulsions (EPA 1987, p. 5). Tliese 
effects occurred regardless of the route 
of exposure; Dermal, ingestion, or 
inhalation. There are several reports of 
blood dyscrasias and aplastic anemia in 
workers exposed to heptachlor and 
chlordane (lARC 1962, Suppl. 4. p. 81). 
Epidemiological studies in chlordane 
and heptachlor applicators and of 
cyclodiene pesticide formulators have 







2G260 


Federal Register / Vol. 57. No. 114 / Friday. June 12. 1992 / Proposed Rules 


yielded inconclusive results (lARC 1982, 
Suppl. 4, p. 81). Other studies suggest a 
relationship between heptachlor or 
chlordane exposure (alone or with other 
compounds] and blood dyscrasias, acute 
leukemia, and the development of 
neuroblastomas in children (lARC 1979, 
Vol. 20. p. 146). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that heptachlor is a convulsant. liver 
toxin, and, based on effects seen in 
animals, a potential occupational 
carcinogen. OSHA therefore 
preliminarily concludes that, in the 
absence of a limit for heptachlor, 
workers in agriculture are at significant 
risk of experiencing these exposure- 
related health effects. The Agency 
believes that the proposed TWA PEL of 
0.5 mg/m\ with a skin notation, is 
necessary to substantially reduce these 
risks of material health impairment. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
HEXAFLUOROACETONE 
CAS: 684-16-2; Chemical Formula: 

CsFeO 

H.S. No. 1198 

Currently, OSHA has no limit for 
hexafluoroacetone in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 0.1 ppm. with a skin 
notation, for this substance. OSHA is 
proposing a PEL of 0.1 ppm as an 8-hour 
TWA, with a skin notation, for this 
substance in construction, maritime, and 
agriculttire. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
proposed limit, which was recently 
established for this substance in general 
industry. 

Hexafluoroacetone is a colorless, 
nonflammable, highly reactive gas. It is 
used primarily in organic synthesis 
(ACGIH 1986, p. 303). 

Inhalation studies of 
hexafluoroacetone in animals have 
shown varied systemic toxicities, 
including injury to the liver, kidney, 
testes, thymus, and bone marrow. In rats 
and dogs exposed 6 hours/day, 5 days/ 
week for 13 weeks at concentrations of 
about 0.1,1.0, or 12 ppm. no effects 
(other than increased lung weights in 
dogs) were observed in either species at 
0.1 ppm. However, the 12-ppm exposures 
produced severe effects in both species, 
including marked but reversible 
testicular damage and slight hypoplasia 
of the spleen, thymus, and lymph nodes 
(E.l. du Pont de Nemours & Company, 
Inc. 1971, as cited in ACGIH 1986/Ex. 1- 
3. p. 303). Reversible kidney damage in 
rats and increased lung weights in dogs 
occurred during the 1.0-ppm exposures. 
An earlier 4-hour acute exposure of rats 


demonstrated that 300 ppm was a lethal 
concentration (£.1. du Pont de Nemours 
& Co.. Inc. 1971, as cited in ACGIH 1986/ 
Ex. 1-3, p. 303). 

In rats. 2-week dermal exposures of 
65.130, or 250 mg/kg resulted in 
numerous adverse effects, including 
testicular damage and corresponding 
changes in lipid metabolism (Kennedy, 
Henry, Chen, and Dashiell 1^2/Ex. 1- 
1038). A dermal dose of 13 mg/kg 
produced no adverse effects in rats (Lee 
and Gillies 1984/Ex. 1-561). An injected 
dose of radiolabeled hexaRuoroacetone 
was. for the most part, rapidly excreted 
in the urine in unmetabolized form; this 
material also did not accumulate in rat 
testes (Gillies and Rickard 1984/Ex. 1- 
322). Brittelli and co-workers (1979/Ex. 
1-300) reported that hexafluoroacetone 
was fetotoxic in rats. Dermal application 
of 90 mg/kg/day to pregnant rats 
resulted in maternal toxicity. Fetal 
toxicity occurred at maternal doses of 25 
mg/kg, and fetal size was reduced at 
maternal doses of 5 and 25 mg/kg; 
however. 1 mg/kg produced no fetal 
effect. Althou^ soft-tissue damage and 
external abnormalities were observed, 
teratogenicity could not be 
demonstrated definitively (Brittelli. 

Culik, Dashiell, and Fayerweather 1979/ 
Ex. 1-300). 

OSHA is proposing an 8-hour TWA 
PEL of 0.1 ppm TWA and a skin notation 
for hexafiuoroacetone in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
from the significant risk of systemic 
injuries, reproductive effects, kidney 
damage, and fetotoxic effects, all of 
which constitute material health 
impairments that are associated with 
exposure to hexafluoroacetone at levels 
above the proposed PEL In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

HYDROGEN CYANIDE 

CAS: 74-90-8; Chemical Formula: HCN 

H.S. No. 1207 

The OSHA limit for hydrogen cyanide 
in construction and maritime is a 10-ppm 
8-hour TWA. with a skin notation. There 
is no limit in agriculture. The ACGIH 
has a 10-ppm ceiling limit, also with a 
skin notation. NIOSH (1976e/Ex. 1-240) 
has recommended that workplace 
exposures to hydrogen cyanide not 
exceed 4.7 ppm (Smg/m’) as a 10-minute 
ceiling: however, NIOSH concurs (Ex. 8- 
47. Table Nl) with the selection of the 
proposed PEL. OSHA is proposing a 15- 
minute STEL of 4.7 ppm. and a skin 
notation, for hydrogen cyanide in 
construction, maritime, and agriculture. 


This is the limit recently established for 
this substance in general industry. 

Hydrogen cyanide is a colorless gas at 
room temperature; it has a faint odor of 
bitter almonds. If contaminated with 
impurities or not adequately stabilized, 
hydrogen cyanide will polymerize 
spontaneously and violently. The 
commercially available product is 
usually 96 to 99 percent pure and 
contains a stabilizer. It is used in the 
manufacture of pesticides, rodenticides, 
chelates, dyes, and other substances 
including acrylonitrile, acrylates, 
adiponitrile. and cyanide salts 
(Hawley’s 1987, p. 615). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

The ACGIH (1986/Ex. 1-3) has 
summarized the extensive body of 
human evidence on the adverse effects 
resulting from exposure to hydrogen 
cyanide. The Documentation notes that 
exposure to levels of 45 to 54 ppm 
hydrogen cyanide can be tolerated for 1 
hour with no immediate or delayed 
effects, but that 18 to 36 ppm produces 
’’slight” symptoms after several hours of 
exposure. The ACGIH also cites Grabois 
(1954/Ex. 1-1150), who reported that 
workers in apricot kernel processing 
plants experienced no ill effects when 
exposed to hydrogen cyanide at a 
concentration of approximately 10 ppm. 

The NIOSH recommendation of 4.7 
ppm as a 10-minute ceiling limit is based 
largely on an epidemiologic study by El 
Ghawabi et al. (1975/Ex. 1-632) that 
showed an increase in symptoms of 
headache, weakness, throat irritation, 
vomiting, dyspnea, lacrimation, colic, 
and nervousness among workers 
exposed to cyanide for an average of 7.5 
years. The 36 male workers who were 
studied were employed in three 
electroplating factories. Breathing zone 
samples (15 minutes in duration) were 
collected, and results ranged from 4.2 to 
12.4 ppm. Cyanide levels at two of the 
three plants did not exceed 9.6 ppm. El 
Ghawabi et al. (1975/Ex. 1-632) also 
reported that two workers in one plant 
suffered from psychotic episodes; these 
conditions were reported to be similar to 
cases that occurred during the 
therapeutic use of thiocyanate. Mean 
values of urinary thiocyanate in the 36 
workers correlated well with air 
concentrations of cyanide (El Ghawabi. 
Gaafar, El-Saharti et al. 1975/Ex. 1-632). 

Symptoms resulting from chronic 
exposure to cyanide were also reported 
by Radojicic (1973, as cited in NIOSH 
1976e/Ex. 1-240) among workers 
exposed to HCN levels between 5.4 and 
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12.3 ppm. and by Saia. DeRosa, and 
Galzigna (1970, as cited In NIOSH 
1976 e/Ex. 1-240). NIOSH (1978e/Ex. 1- 
240) interpreted the significance of these 
stuies as follows: 

Colic (1972) • * • advanced the belief that 
these symptoms of headache, dyspnea, 
epigastric burning, vertigo. tinniUia, nausea, 
vomiting, tremor, and precordial pain 
represent a true clinical entity and that they 
are sufficiently documented and 
characteristic of chronic cyanide exposure to 
be grouped Into a true syndrome. * * * 

Chaumont (1960) * * * also stated that 
there is no clinical evidence to deny that 
cyanides can cause this type of occupational 
intoxication. He apparently found the debate 
on whether this intoxication is truly chronic 
or whether it Involves repeated subacute 
symptoms to be semantic in nature and opted 
for the admission that chronic intoxication 
caused by HCN and the cyanide salts is a 
true occupational disease. * * * 

Thus, one might describe chronic cyanide 
poisoning as a slow deterioration of 
resistance, and. therefore, an intensified 
sensitivity, due to inadequate time between 
exposures for replacement of damaged 
tissues, enzyme systems and metabolic 
stores, the elimination of detoxication 
products, and the regeneration of homeostatic 
mechanisms (NIOSH 1976e/Ex, 1-240, pp. 90- 
91). 

Based on this evidence, OSHA 
preliminarily concludes that a variety of 
symptoms are associated with exposure 
to hydrogen cyanide at concentrations 
below 10 ppm. OSHA is therefore 
proposing a 4.7-ppm 15-minute STEL, 
and a skin notation, for hydrogen 
cyanide in construction, maritime, and 
agriculture. The Agency believes that 
the short-term limit will protect workers 
in these sectors from the significant risk 
of headache, weakness, colic, and 
nervousness, which constitute material 
impairments of health; these effects 
have been observed in individuals 
exposed at the 10-ppm level over a full 
working shift. OSHA preliminarily 
concludes that this limit will 
substantially reduce these significant 
risks. In addition, promulgation of this 
limit will make OSHA*s PEL for this 
substance consistent across all 
regulated sectors. 

HYDROGEN SELENIDE (as Se) 

CAS: 7703-07-5; Chemical Formula: 

HaSe 

H.S. No. 2093 

In general industry, construction, and 
maritime, OSHA*s current permissible 
exposure limit for hydrogen selenide 
(measured as selenium) is 0.05 ppm. 
There is no limit in agriculture. The 
ACGIH*s TLV®-TWA for this substance 
is 0.05 ppm as an 8-hour TWA. NIOSH 
has no REL for this substance. The 
Agency is proposing to establish an 8- 
hour TWA PEL of 0.05 ppm for hydrogen 


selenide in agriculture. Promulgation of 
this limit will make the PEL for hydrogen 
selenide consistent across all OSHA- 
regulated sectors. 

Hydrogen selenide is a colorless gas 
with a disagreeable odor like that of 
decaying horseradish. Hydrogen 
selenide is used to prepare metallic 
selenides and organoselenium 
compounds and in doping gas mixtures 
to prepare semiconductor materials 
(ACGIH 1986, p. 317; Braker and 
Mossman 1980, p. 404). 

Hydrogen selenide is an irritant of the 
eyes, mucous membranes, and 
respiratory tract in humans and animals. 
The lowest lethal concentration in rats 
is 20 mg/m* for 1 hour (RTECS1990). 

The LCfto in guinea pigs is 0.3 ppm 
(RTECS 1990). Signs of mucous 
membrane irritation, pulmonary edema, 
bronchitis, and bronchial pneumonia 
were seen in rats exposed to hydrogen 
selenide concentrations of 1 to 1.2 ppm 
(Buchan 1947, in Clayton and Clayton 
1982, p. 2133). At a concentration of 10 
ppm for 2 hours, guinea pigs exhibited 
signs of eye and nose irritation, and 
many of these animals died from 
pneumonitis (AlHA Hygienic Guide 
Series 1959. pp. 514-515). 

The lowest toxic concentration of 
hydrogen selenide in humans is 
estimated to be 0,2 ppm (HSDB1985). 
Exposure to a hydrogen selenide 
concentration of 1.5 ppm was judged 
intolerable by human subjects because 
of eye and nasal irritation. Exposure for 
a few minutes to a 0.3 ppm- 
concentration caused no irritation 
(Grant 1974, p. 560). Five workers 
exposed to hydrogen selenide at 
concentrations of less than 0.2 ppm for 1 
month experienced nausea, vomiting, 
diarrhea, a metallic taste in the mouth, 
garlic odor of the breath, dizziness, 
lassitude, and fatigability; these 
symptoms gradually subsided during the 
months following exposure (Buchan 
1974. in Proctor. Hughes, and Fischman 
1988, p. 283). Other signs and symptoms 
caused by exposure to hydrogen 
selenide include runny nose and eyes, 
cough, sneeze, tightness of the chest, 
and pulmonary edema (Glover 1970, in 
ACGIH 1986. p. 317). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that hydrogen selenide's irritant effects 
pose a significant risk to workers in 
agriculture. The Agency believes that 
the proposed 8-hour TWA limit of 0.05 
ppm is necessary to reduce the 
significant risk of material health 
Impairment potentially associated with 
exposure to this substance. In addition, 
promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 


HYDROGENATED TERPHENYLS 
CAS: 61788-32-7; Chemical Formula: 

None 

H.S. No. 1210 

Currently, OSHA does not regulate 
the hydrogenated terphenyls in 
construction, maritime, or agriculture. 
The ACGBi has a TLV«-TWA of 0.5 
ppm (approximately 5 mg/m*) for these 
complex mixtures of ortho-, meta-, and 
para-terphenyls in various stages of 
hydrogenation. OSHA is proposing a 
PEL of 0.5 ppm as an 0-hour TWA for 
hydrogenated terphenyls in 
construction, maritime, and agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the proposed limit, 
which was the PEL recently established 
for these substances in general industry. 

The hydrogenated terphenyls are 
mixtures of ortho-, meta-, and para- 
terphenyls in various stages of 
hydrogenation. Hydrogenated 
terphenyls are used as heat-transfer 
media and as plasticizers (ACGIH 1966, 
p. 311). 

Acute exposure to the hydrogenated 
terphenyls poses a risk of potential lung, 
eye, and skin damage. Chronic exposure 
presents a risk of systemic toxicity 
Involving injury to the liver, kidneys, 
and blood-forming organs, as well as 
possible metabolic disturbances and 
cancer (ACGIH 1986/Ex. 1-3, p. 311). 

Early studies of unhydrogenated 
terphenyl isomers determined that the 
li^ in rats is low, i.e., 1900 mg/kg for 
the ortho isomer. 2400 mg/kg for the 
meta isomer, and 10,000 mg/kg for the 
para isomer (Cornish, Bahor, and Ryan 
1962/Ex. 1-410). Thirty-day oral 
administration of 500 mg/kg/day in the 
diet of rats indicated possible liver and 
kidney damage, which was suggested by 
increases in the liver- and kidney-to- 
body-weight ratios and decreases in the 
rate of wei^t gain (Cornish, Bahor. and 
Ryan 1962 /Ex. 1-410). Other studies 
have demonstrated nephrotoxicity and 
liver damage in rats fed 33 mg/kg or 
more of unirradiated terphenyl isomers 
(Petkau and Hoogstraaten 1965/Ex. 1- 
432; Young. Petkau. and Hoogstraaten 
1969/Ex. 1-459). Inhalation studies 
showed that bronchopneumonia is 
associated with exposure to 88 to 356 
ppm of the ortho and meta isomers, but 
not to the para isomer at 103 ppm 
(Haley. Detrick, Komesu et al. 1959/Ex. 
1-326). The work of Cornish, Bahor, and 
Ryan (1962/Ex. 1-410) showed that none 
of the isomers caused skin irritation in 
rabbits following a 24-hour dermal 
application. For terphenyls that are 
approximately 40-percent hydrogenated, 
the acute oral LD&o in rats is reported as 
17.500 mg/kg; in mice, it is 12.500 mg/kg 
(Adamson and Weeks 1973/Ex. 1-295). 
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This study also demonstrated that an 
irradiated hydrogenated terphenyl 
mixture is three times more acutely 
toxic by ingestion than is a 
nonirradiated mixture. This finding was 
confirmed in 16-week chronic ingestion 
studies (Adamson. Bowden, and Wyatt 
1969/Ex. 1-293); these authors found 
that 1200 mg/kg of an irradiated mixture 
was lethal to mice, while the same dose 
In nonirradiated form produced only an 
irreversible interstitial nephritis. In the 
same study, no effects were observed 
for either mixture at a dose level of 250 
mg/kg. 

Eight-day inhalation studies in mice 
showed some pathologic changes in lung 
tissue after 500 mg/m® (50 ppm) 
exposures to nonirradiated 
hydrogenated terphenyls; 8-week 
exposures at 2000 mg/m® (200 ppm) 
resulted in the same lung damage, as 
well as in some proliferation of the 
smooth endoplastic reticulum in the 
liver (Adamson, Bowden, and Wyatt 
1969/Ex. 1-293: Adamson and Weeks 
1973/Ex. 1-295). Carcinogenesis in mice 
has been reported from 8-week skin 
exposures to the irradiated mixture 
(Henderson and Weeks 1973/Ex. 1-784). 
The significance of the changes 
observed by Adamson and Furlong 
(1974/Ex. 1-294) in the mouse lung after 
8 weeks of inhalation exposure to the 
irradiated mixture is difficult to interpret 
in terms of the potential of the 
hydrogenated terphenyls to cause 
pulmonary cancer, particles were found 
to clear the lungs rapidly but to 
accumulate and clear more slowly in the 
intestine, kidney, and liver. 

OSHA is proposing a 0.5-ppm 8-hour 
TWA PEL in construction, maritime, and 
agriculture for the complex mixtures of 
ortho-, meta-, and para-terphenyls 
(either irradiated or nonirradiated) in 
various stages of hydrogenation. The 
Agency preliminarily concludes that this 
limit will protect workers in these 
sectors from the significant risks of eye. 
skin, and lung damage and of systemic 
toxicity to the liver, kidneys, and blood- 
forming organs, all material health 
impairments that are potentially 
associated with exposure to these 
substances at levels above the proposed 
PEL. In addition, promulgation of this 
limit will make OSHA’s PEL for these 
substances consistent across all 
regulated sectors. 
2-lSOPROPOXYETHANOL 
CAS: 10^9-1; Chemical Formula: 

(CHilsCHOCHiatOH 
H.S. No. 1223 

OSHA has no limit for 2-isopropoxy- 
ethanol In construction, maritime, or 
agriculture. The ACGIH has a TLV^- 
TWA of 25 ppm for this substance. 


NIOSH has no REL OSHA is proposing 
a PEL of 25 ppm as an 8-hour TWA for 
this substance in construction, maritime, 
and agriculture. This is the limit recently 
established for 2-isopropoxyethanol in 
general industry. 

2-l8opropoxyethanol is a mobile, 
combustible liquid. It is used as a 
solvent for resins, a dye for textiles, and 
as a component of lacquers and other 
coalings (ACGIH 1986, p. 335: Hawley's 
1987, p. 660). 

2-l8opropoxyethanol has been 
demonstrated to produce systemic 
toxicity in laboratory animals. In studies 
of rats. 15 6-hour exposures to 1000 ppm 
caused hemoglobinuria, anemia, and 
lung congestion, but no fatalities (Gage 
1970/Ex. 1-318). At 300 ppm. Gage 
reported blood changes and lung 
congestion after 15 exposures. Exposure 
at the 100-ppra level produced no effect 
(Gage 1970 /Ex. 1-318). Another study 
reported a significant increase in the 
osmotic fragility of erythrocytes in 
female rats after a 4-hour inhalation 
exposure to 62 ppm. but no effect was 
observed at 32 ppm (Carpenter, Pozzani. 
Weil et al. 1956/ Ex. 1-303). Studies of 
four species of experimental animats 
exposed at concentrations of 200, 50, or 
25 ppm for 6 hours/day for 26 weeks 
reported hematologic changes only in 
rats: Increased osmotic fragility of 
erythrocytes was marked at 200 ppm, 
slight at 50 ppm, and minimal at 25 ppm 
(Moffett, Linnett and Blair 1976, as cited 
in ACGIH 1986/Ex. 1-3, p. 235). 

In the prior rulemaking, NIOSH (Ex. 
8-47) did not concur with OSHA's 
proposed limit of 25 ppm, noting that 25 
ppm represented an effect level. 
Althou^ "slight" increases in osmotic 
fragility were reported in animals 
subchronically exposed (Moffett. 

Linnett. and Blair 1976, as cited in 
ACGIH 1988/Ex. 1-3, p. 235), OSHA 
notes that a marked reaction did not 
occur until exposure was increased 
eightfold. Therefore, at this time, OSHA 
judges the 25-ppm PEL to be sufficiently 
protective. 

OSHA is proposing to establish an 8- 
hour TWA PEL of 25 ppm for 2- 
isopropoxyethanol in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit will substantially reduce the 
significant risk of hemolytic effects, 
which are material health impairments, 
that are associated with exposure to this 
substance. In addition, promulgation of 
this limit will make OSHA's PEL for this 
substance consistent across ail 
regulated sectors. 

ISOPROPYL GLYCIDYL ETHER (IGE) 
CAS: 4016-14-2: Chemical Formula: 

CsHnO, 


H.S. No, 1227 

OSHA's current limit for isopropyl 
glycidyl ether (IGE) in construction and 
maritime is 50 ppm as an 8-hour TWA. 
There is no limit In agriculture. The 
ACGIH has an 8-hour TLV*-TWA of 50 
ppm and a 15-minute TLV«-STEL of 75 
ppm for IGE. NIOSH recommends a 
limit of 50 ppm as a 15-minute ceiling. 
OSHA is retaining the 8-hour TWA of 50 
ppm and proposing to add a 15-minute 
STEL of 75 ppm for IGE in construction 
and maritime; the Agency is also 
proposing to extend both limits to 
agriculture. These are the limits recently 
established for this substance in general 
industry. 

IGE is a colorless, volatile liquid. It is 
used as a stabilizer for chlorinated 
solvents and as a viscosity reducer for 
epoxy resins (Hawley's 1987, p. 662). 

The 4-hour LCm for IGE in mice is 1500 
ppm. and the 8-hour LCm in rats is 1100 
ppm (Hine, Kodama, Wellington et al 
1956/Ex. 1-331). The intragastric LDsoS 
In mice and rats are 1.30 and 4.2 g/kg, 
respectively; In rabbits, the dermal lA*, 
is 9.65 g/kg (Hine, Kodama. Wellington 
et al. 1956/^. 1-331). Fifty daily 7-hour 
exposures of rats to 400 ppm caused a 
reduced rate of w eight gain, an increase 
in hemoglobin, a decrease in peritoneal 
fat, and. in some animals, 
emphysematous lungs and mottling of 
the liver (Hine. Kodama, Wellington et 
al. 1956/Ex. 1-331). Animals in this 
study also exhibited signs of ocular 
irritation and respiratory distress. 

In humans, eye. nose, and upper 
respiratory tract irritation occurred in 
the technicians handling the animals in 
the Hine and co-workers’ study (1956/ 
Ex. 1-331); exposure levels were not 
specified. Dermatitis has also been 
reported in workers exposed to other 
glycidyl ethers during manufacture, and 
one such case involved IGE exposure 
(ACGIH 1988/Ex. 1-3, p. 340). 

In construction and maritime. OSHA 
is retaining the 8-hour TWA of 50 ppm 
and proposing to add a 15-minute STEL 
of 75 ppm for IGE; the Agency is also 
proposing to extend both limits to 
agriculture. The Agency preliminarily 
concludes that both the TWA and STEL 
are necessary to reduce the risk to these 
workers of chronic organ effects, such 
as those demonstrated to occur in 
animals (Hine. Kodama. Wellington el 
al. 1956/Ex. 1-331). and the significant 
risk of eye. skin, and upper respiratory 
tract irritation associated with short¬ 
term ICE exposures at the lev'els 
permitted in the absence of a STEL 
OSHA considers sensory irritation, 
dermatitis, and chronic organ effects to 
be material impairments of health. In 
addition, promulgation of these limits 
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will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 
lead, inorganic (as Pb) 

CAS: 7439-92-1; Chemical Formula: Pb 
H.S. No. 2098 

The current OSHA limit for inorganic 
lead in the construction and maritime 
sectors is 0.2 mg/m* (200 ^g/m*), and in 
general industry it is 50 ftg/m*. Tliere is 
no PEL for lead in agriciilture. The 
ACGIH has a TLV»-TWA of 0.15 mg/m* 
for lead. NIOSH has a REL of <100 /ig/ 
m* as a 10-hour TWA. OSHA is 
proposing an 0-hour T^A PEL of 50 fig/ 
m* for lead in the construction, 
maritime, and agriculture sectors. This is 
the limit established by OSHA in 1978 
for lead in general industry workplaces 
(see 29 CFR 1910.1025). 

Lead is a ductile, soft, heavy, gray, 
metallic element. It is used in batteries, 
radiation shielding, ammunition, solder, 
and in cable coverings. It has many 
other industrial uses (Hawley's 1987, p. 
687). 

Lead has profound and adverse 
effects on the health of exposed 
workers. Inhalation, the most important 
source of lead intake, and ingestion 
result in damage to the nervous, urinary, 
and reproductive systems and 
additionally inhibit synthesis of the 
heme molecule, which is responsible for 
oxygen transport in living systems. The 
adverse health effects associated with 
exposure to lead range from acute and 
perhaps reversible effects such as 
inhibition of enzyme activity, reduction 
in motor nerve conduction velocity, 
behavioral changes, and mild central 
nervous system (CNS) symptoms, to 
chronic disease and death. 

The signs and symptoms of severe 
lead intoxication associated with blood 
lead levels of 80 p.g/100 g and above are 
well documented. In recent years, 
however, there have been numerous 
research findings indicating that adverse 
health effects are associated with lead 
concentrations previously thought to be 
inconsequential. The following 
subsections will address the health 
effects of low level lead exposure in 
each system: heme synthesis inhibition 
and damage to the nervous, urinary, and 
reproductive systems. Prior to this, 
however, the air to blood lead 
relationship will be addressed. 

Air to blood relationship, OSHA 
believes that a relationship between air 
lead levels and population-average 
blood lead levels unquestionably exists. 
In order to accurately predict the effects 
on blood lead levels that are produced 
over time by changes In air lead levels, 
it was necessary to construct a model 
that takes into account the important 


factors that affect blood lead levels. The 
adaptation of the physiological model 
originally developed by S.R. Bernard by 
the Center for Policy Alternatives (CPA) 
(Doc. H-004, Ex. 439) combines 
experimentally observed properties of 
mammalian lead transport and 
metabolism, including considerations of 
the dynamics of blood lead response to 
long-term exposure with observed 
physical properties of airborne 
particulates encountered in the 
workplace to produce a complete and 
accurate picture of the response of blood 
lead levels to particulate lead exposure. 
The Bernard model is an example of one 
of the most common types of models 
used to describe the transport and 
metabolism of drugs or foreign 
substances in the body; models of this 
type are known as multicompartment 
mammalian models. OSHA believes that 
the CPA’s application of the Bernard 
model accurately predicts the effects on 
blood lead levels that are produced over 
time by changes in air lead levels. 

Based on calculations using the CPA 
adaptation of the Bernard model. OSHA 
predicts that, assuming compliance with 
the proposed PEL of 50 ftg/m*, 0.5 
percent of all blood lead levels (PbB) 
collected from exposed workers will 
exceed 60 ^g/lOO g; 5.5 percent of 
workers will have a PbB between 50 and 
60 ^g/lOO g; 23.3 percent will have levels 
between 40 and W p.g/100 g; and overall, 
29.3 percent will have PbBs above 40 
p.g/100 g at any one time. These blood 
lead levels would represent a 
substantial improvement in the blood 
lead levels for workers in these sectors 
under current conditions. The current 
blood lead level distribution, assuming 
compliance with a 200 pg PEL, is 
approximately (1) 22.4 percent of 
workers with PbBs greater than 60 pgj 
100 g; (2) 32.6 percent with PbBs 
between 50 and 60 /ig/lOO g; (3) 28.7 
percent of workers with PbBs between 
40 and 50 fig/lOO g; and (4) overall, 83.3 
percent with PbBs above io /xg/lOO g. 

Heme Synthesis Inhibition, The 
earliest demonstrated effect of lead 
involves its ability to inhibit the 
formation of heme. Scientific evidence 
has established that lead inhibits at 
least two enzymes of the heme synthesis 
pathway at very low blood lead (PbB) 
levels. Inhibition of delta aminolevulinic 
acid dehydrogenase (ALAD), an enzyme 
responsible for the synthesis of a 
precursor to heme, is observed at PbB 
levels below 20 ftg/lOO g (Hemberg et 
al.. Doc. H-004. Ex. 8-20). At a PbB level 
of 40 p.g/100 g, more than 20 percent of 
the population would have a 70 percent 
inhibition of ALAD. Another product of 
impairment that builds up and that 
indicates inhibition of another enzyme. 


ferrochelatase. also occurs at low PbB 
levels. At a PbB level of 50 ftg/lOO g. a 
larger proportion of the population 
would suffer a more extreme version of 
these effects. At a PbB level of 50 /xg/lOO 
g. 70 percent of the population would 
have a 70 percent inhibition of ALAD 
and 80 percent of men and 100 percent 
of women would have increased free 
erythrocyte protoporphyrin, which is the 
product of inhibition of ferrochelatase 
(Zeilhuis, Doc. H-004, Ex. 294E). 

The depression of heme synthesis in 
all cells of the body is a potentially far- 
reaching effect, and the prevention of 
enzyme effects is thus the key to the 
prevention of more serious clinical 
effects of lead toxicity, which become 
more obvious as the exposure continues; 
These measurable effects are a direct 
result of lead exposure and are 
considered by the Agency to indicate 
the occurrence of disruptions of a 
fundamental and vital subcellular 
process, heme synthesis. 

OSHA believes that the toxicological 
evidence indicates a progression of 
health effects caused by lead exposure 
that starts with the inhibition of 
enzymes, continues through effects 
demonstrating a measurable disruption 
of subcellular processes (such as the 
buildup of the products of impaired 
heme synthesis), and eventually 
develops into overt signs and symptoms 
of lead poisoning that are manifested as 
disorders of the nervous, renal, and 
blood-forming systems. Given this 
understanding of the progressive stages 
of lead toxicity. OSHA has preliminarily 
concluded that enzyme effects 
indicative of the disruption of heme 
synthesis are early stages of a disease 
process that eventually results in the 
clinical symptoms of lead poisoning. 
Whether or not the effects have 
proceeded to the later stages of clinical 
disease, disruption of these processes 
over a working lifetime must be 
considered a material impairment of 
health. As was previously discussed, at 
a PbB level of 40 fxg/lOO g and above, a 
significant proportion of the population 
would manifest extensive inhibition of 
ALAD as well as elevations of 
protoporphyrin levels. The Agency 
believes that PbB levels should ideally 
be kept below 40 ^g/lOO g to minimize 
these effects. 

Neurological effects. Lead exposure 
may adversely affect both the central 
and peripheral nervous systems. In 
particular, Lilis et al. (Doc. H-004. Ex. 
24-10) have demonstrated central 
nervous system symptoms in 56 percent 
of workers with blood lead levels below 
80 /xg/lOO ml. The mean blood level was 
approximately 60 pg/lOO ml. This same 
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study reported symptoms of muscle and 
joint pain and/or soreness in 39 percent 
of the workers, many of whom had been 
exposed for less than a year. The 
authors cautioned that blood lead levels 
should not be allowed to exceed 60 fig/ 
100 ml and should be maintained around 
40 ^g/lOO ml. OSHA is of the opinion 
that the earliest stages of lead-induced 
central nervous system disease first 
manifest themselves in the form of 
behavioral disorders and CNS 
s>Tnptom8. OSHA preliminarily 
condudes that a blood lead level of 40 
p.g/100 g must be considered a threshold 
level for behavioral changes and mild 
CNS symptoms in adults and that, to 
protect against long-term neurological 
effects, blood lead levels should never 
exceed 50 p.g/100 g. 

The earliest sign of neurological 
disease of the p)eripheral nerves is a 
slowing of motor nerve conduction 
velocity (NCV). Slowing of NCV is seen 
in workers wi^ no obvious dinical 
signs of lead poisoning. OSHA believes 
that prevention of this stage is 
necessary to prevent further 
development of the disease and its 
associated forms, which are likely to be 
irreversible. The work of Catton et al. 
(Doc. H-004, Ex. 5-15. Ref. 2). Feldman 
(Doc. H-004, Ex. 24-19, pp. 15). Behse 
(Doc, H-004. Ex. 24-19, pp. 15). Gerard 
(Doc, H-004. Ex. 24-19. pp. 15), 
Guardriglia (Doc. H-004. Ex. 51-B), 

Araki and Honma (Doc. H-004. Ex. 51- 
B). Repko et al. (Doc, H-004, Ex. 5-14). 
and Seppalainen et al. (Doc. H-O04. 
Ex.5-12) all demonstrates statistically 
significant loss of motor NCV in lead- 
exposed workers. Seppalainen and his 
co-workers were able to determine a 
dose-response relationship between 
blood lead levels and the slowing of 
NCV. It is apparent that slowing occurs 
in workers whose PbB levels are 50 p.g/ 
100 g and above. Therefore, a necessary 
goal of a standard for occupational lead 
exposure must be to ensure that blood 
lead levels are maintained below 50 \i%l 

100 g. 

Rena! system. The research of 
Wedeen and co-workers, the Health 
Hazard Evaluation done by NIOSH at 
Eagle Picher Industries. Inc. (Doc. H-004, 
Ex. 38C). and the research in secondary 
smelters done by Lilis. Fishbein, et al. 
(Doc. H-004. Ex. 23) all demonstrate that 
lead exposure is a key etiologic agent in 
the development of kidney disease 
among occupationally exposed workers. 
Wedeen et al. (Doc. H-004, Tr. 1765- 
1766) found that very few workers in a 
group of lead workers with kidney 
disease had blood lead levels over 60 
^g/lOO g. The authors concluded, 
therefore, that 40 >tg/l00 g was the 


upper acceptable PbB limit (Doc. H-004. 
Tr. 1771). OSHA believes that 
maintenance of PbB levels at or below 
40 pig/lOO g will reduce the overall lead 
dose to the worker, decrease the body 
burden of lead, and prevent sufficient 
buildup of lead in the kidney to produce 
renal damage. 

Reproductive effects. Exposure to lead 
has been associated with adverse 
reproductive effects in both males and 
females. In male workers exposed to 
lead, there is evidence of decreased 
sexual drive. Impotence, decreased 
ability to produce healthy sperm, and 
sterility. Lancranjan and co-workers 
(Doc. H-004. Tr. 577) have demonstrated 
that the reproductive ability of men 
occupationally exposed to lead is 
altered. These auOiors reported a 
significant increase in malformed sperm 
(teratospermia) among workers with 
mean PbB levels of 74.5 ^g/lOO ml or 
52.8 pg/lOO ml. A decreased number of 
sperm (hypospermia) and decreased 
sperm motility (athenospermia) were 
observed not only in the prece^ng 
groups but also in those with only 
slightly increased absorption, i.e., in 
those with a mean PbB level of 41 ftg/ 
100 ml. The authors concluded that diese 
alterations were produced by a direct 
toxic effect on the male gonads, and that 
a dose response relationship exists with 
respect to teratospermia. In OSHA's 
view, altered spermatogenesis, which 
reflects impaired reproductive capacity 
in the male, is a material impairment of 
health. 

Lead may cause genetic damage in the 
egg or sperm cells before conception, 
and this damage may be passed on to 
the developing fetus. The record (Doc. 
H-004) indicates that genetic damage 
from lead may occur prior to conception 
in either males or females. The result of 
genetic damage could be failure to 
implant, miscarriage, stillbirth, or birth 
defects. 

There is conclusive evidence that lead 
passes through the placental barrier. 

The lead levels in the mother’s blood are 
comparable to concentrations of lead in 
the umbilical cord blood at birth. The 
record (Doc. H-004) indicates that, as a 
result, the exposure of women to lead is 
associated with abnormal ovarian 
cycles, premature birth, menstrual 
disorders, sterility, miscarriage, and 
stillbirth. Maternal lead poisoning may 
also result in a short gestational period, 
low birth weight, postnatal growth 
retardation, impeded neurobehavioral 
development, and infant mortality. 

There is little direct data on damage 
to the fetus from exposure to lead but 
there are extensive studies that 
demonstrate neurobehavioral effects at 


blood leads of about 30 ^g/lOO ml and 
above in children. OSHA believes that 
the fetus and newborn are likely to be at 
least as susceptible to neurological 
damage as older children and therefore 
that data on children are also relevant 
to the fetus. Exposure to lead would be 
expected to adversely affect heme 
bios 3 mthe 8 is and the nervous system 
earliest and most profoundly in the 
fetus. Damage to the fetus reflects 
impairment of the reproductive capacity 
of the parent and is considered by 
OSHA to constitute a material 
impairment of functional capacity 
within the meaning of the Act. 

In children, behavioral disturbances 
such as hyperactivity have been 
associated with blood lead levels of 
between 25 and 55 fig/lOO ml. Beattie 
(1975. Doc, H-004, Ex. 8-6) demonstrated 
an Increased probability of mental 
retardation in children exposed to lead 
via maternal ingestion of lead in water. 
Elevated blood lead levels were found 
in the retarded children when their 
blood leads were compared with those 
of children in the control group. There 
appeared to be a significant relationship 
between blood lead concentration and 
mental retardation. The mean blood 
lead level for the retarded children was 
25.5 pg/100 ml. 

Motor nerve conduction velocity 
(NCV) decrements indicating early 
peripheral neuropathy have also been 
reported in children. Early studies 
showed NCV decrements in children 
whose blood lead levels were 40 pg/lOO 
g and above. 

Given the available data. OSHA 
preliminarily concludes that to protect 
the fetus and newborn from the effects 
of lead on the nervous system, airborne 
lead levels in workplaces where their 
maternal parents are employed must be 
kept below 50 ftg/m*. OSHA believes 
that this evidence overwhelmingly 
indicates that the lead exposure levels 
for workers who may wish to have 
children should be maintained below 50 
fig/m* in order to minimize adverse 
effects from lead on the worker’s 
reproductive abilities. To minimize the 
risk of genetic damage, menstrual 
disorders, interference with sexual 
function, lowered fertility, difficulties in 
conception, damage to the fetus during 
pregnancy, miscarriage, stillbirth, toxic 
effects on the newborn, and problems 
with the healthy development of the 
newborn or developing child, lead 
exposure levels should be kept below 50 
fig/m* for both male and female 
workers who are exposed to lead and 
who may wish to have children. 
Although there is no evidence for a “no 
effect” level for lead. OSHA believes 
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that the risk of reproductive effects 
would be minimized at this 
concentratioiL 

OSHA believes that this evidence 
preliminarily shows that workers 
exposed to lead suffer material 
impairments of health at blood lead 
levels far below those previously 
considered hazardous. Inhibition of the 
heme biosynthesis pathway, early 
stages of peripheral and central nervous 
system disease, reduced renal function, 
and adverse reproductive ejects are all 
evidence of adverse health effects from 
occupational exposure to lead in 
workers whose blood lead levels are at 
40 ^g/lOO g and above. OSHA has 
preliminarily concluded that blood lead 
levels should be maintained at or below 
40 fig/lOO g and even lower for workers 
who wish to have children. Therefore, 
OSHA is proposing an 8>hour TWA PEL 
for lead of 50 fi.g/m* to protect workers 
in the construction, maritime, and 
agriculture sectors from the significant 
risk of these adverse health efrects. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
METHYL HYDRAZINE 
CAS: 6G-34-4; Chemical Formula: 

CHaNHNHa 
H.S. No. 2112 

OSHA's current permissible exposure 
limit for methyl hy^azine in general 
industry, construction, and maritime 
workplaces is 0.2 ppm as a ceiling; this 
limit also has a skin notation, which 
indicates that percutaneous absorption 
is a signifrcant route of exposure for this 
substance. OSHA has no PEL for methyl 
hydrazine in agriculture. The ACGUTs 
current TLV® for this substance is 0 l 2 
ppm as a ceiling, with a akin notation. 
The ACGIH considers this substance a 
potential human carcinogen and assigns 
it an A2 classification, and NIOSH also 
designates methyl hydrazine a potential 
occupational carcinogen; the REL for 
methyl hydrazine of (U)4 ppm as a 2* 
hour ceiling. OSHA is proposing a PEL 
of 0.2 ppm as a ceiling, with a skin 
notation, for methyl hydrazine in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Methyl hydrazine, also called 
monomethyl hydrazine, is a clear, 
colorless liquid with an ammonia-like 
odor. This substance is used in missile 
propellants and as a solvent and 
chemical intermediate (ACGIH 1966, p. 
398(89)). 

Methyl hydrazine causes central 
nervous system depression, liver 
damage, and blood dyscrasias in 
humans and animals. This substance is 


a carcinogen and teratogen in 
experimental animals and is also a 
suspected human carcinogen (ACGIH 
1986, p. 398(89); Proctor. Hughes, and 
Pischman 1988, p. 334). The oral LDsoS in 
rats, mice, and ^msters are 32 mg/kg. 
29 mg/kg, and 22 mg/kg. respectively 
(RTE^ 1990). The LCm for rats is 34 
ppm for 4 hours, and for monkeys the 
LCso is 82 ppm for 1 hour; before death, 
monkeys showed signs of conjunctival 
irritation and nausea and then 
convulsed (RTECS1990). The dermal 
LDm in rabbits is 95 mg/kg (RTECS 
1990). Acute toxicity in anii^s 
poisoned by methyl hydrazine is 
characterized by convulsions, 
neurological effects, hypoglycemia, 
anemia, vomiting, and irritation of the 
nose and eyes (NIOSH Criteria 
Document 1978). Undiluted methyl 
hydrazine that has been applied to the 
skin of dogs at doses ranging from 14.7 
to 264.5 mg/kg was detected in the 
bloodstream of these animals within 30 
seconds (Smith and Clark 1969. in 
ACGIH 1988. p. 398(89]). Methyl 
hydrazine caused comeal edema in dogs 
after it was applied to their skin and 
carried to the eyes by the bloodstream 
(Takahashi and Dasher 1969. In ACGIH 
1986, p. 398(89)). Doga exposed to a 21- 
ppm concentration of dimethyl 
hydrazine for 4 hours convulsed and 
died; autopsy revealed pulmonary 
hemorrhage and edema in these 
animals. At a 15-ppm concentration, 
however, the dogs convulsed but 
survived (Jacobson et aL 1970, in 
Proctor. Hughes, and Ffschman 1988, p. 
334). Hemolysis and Heinz bodies in the 
erythrocytes were seen in monkeys 
exposed to a 5-ppm concentration of 
methyl hydrazine for 6 hours/day for 0 
months; no effects were observed at 
lower doses (MacEwen and Haun 1971; 
Kroe 19n, In ACGIH 1986, p. 398(89)). 
Pregnant female rats receiving 
Intraperitoneal injections of 2.5,5.0, or 
10 mg/kg of methyl hydrazine on days 8 
through 15 of gestation showed a 
reduction in body weight; embryotoxic 
effects and an equivocal increase in eye 
abnormalities were observed in the 
offspring (Keller et al. 1984. in ACGIH 
1906, p. 398(89)). The offspring of rats 
given intraperitoneal doses of 50 mg/kg 
methyl hydrazine during days 6 through 
15 of pregnancy had an increased 
Incidence of developmental 
abnormahties of the eyes and ears 
(RTECS 1990). Mice developed lung 
tumors and hamsters developed 
malignant histiocytomas of the liver and 
cecal tumors when methyl hydrazine 
was administered to these animals in 
the drinking water at concentrations of 
0.01 percent (Toth 1972. Toth and 
Shimizu 1972. in ACGIH 1966. p. 


398.1(89)). The potential carcinogenicity 
of methyl hydrazine vapor has also been 
investigated in several species; studies 
involving exposures to methyl hydrazine 
at concentrations ranging from 0.02 ppm 
to 5 ppm were conducted for 8 hours/ 
day. 5 days/week for 1 year (Kinkeah et 
al. 1985, in ACGIH 1986, p. 398.1(89)). 
Rats exposed to methyl hydrazine 
concentrations of 0.02 ppm and higher 
had a decrease in their rate of growth, 
and mice exposed to a 2-ppm 
concentration developed lung tumors, 
nasal adenomas, nasal polyps, nasal 
osteomas, hemangiomas, and liver 
adenomas and carcinomas (Kinkeah et 
al. 1985. in ACGIH 1966. p. 398.1(89)). 
Dogs exposed on this regimen to 
concentrations of 0.2 ppm and above 
showed a reversible decrease in red 
blood cell count hematocrit and 
hemoglobin: at 2 ppm. they exhibited a 
reversible increase in methemoglobin 
and signs of liver pathology (Ki^eah et 
al. 1985, in ACGIH 1988, p. 398(89]). 
Hamsters in these studies showed lower 
body weights and an Increased 
incidence of nasal adenomas when 
exposed to a 5-ppm concentration of 
methyl hydrazine (Kinkeah 1985. in 
ACGIH 1986, p. 39ai(89)). 

Methyl hydrazine is the strongest 
convulsant of the methyl-substituted 
hydrazines (Gayton and Clayton 1981, 
p. 2292). In high doses, this substance 
also can cause extensive kidney 
damage. Liver changes are primarily of 
the fatty degeneration type and seldom 
progress to necrosis (Parmeggiani 1983. 
p. 1069). Methyl hydrazine poisoning can 
result in tremors, increased central 
nervous system excitability at high 
doses, and convulsions that can be fatal 
(HSDB1985). Methyl hydrazine causes 
oxidative damage to human 
erythrocytes in vitro; effects include 
Heinz b<^y formation and 
methemoglobin production (NIOSH 
Criteria Document 1978). Human 
volunteers exposed to a 90-ppm 
concentration of methyl hydrazine for 10 
minutes developed eye redness and a 
tickling sensation in the nose; Heinz 
body formation in 3 to 5 percent of the 
volunteers* erythrocytes became 
apparent on the seventh day after 
exposure (NIOSH Criteria Document 
1978). 

Based on this evidence, OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
risk of experiencing the serious 
exposure-related efrects assodated with 
methyl hydrazine. The Agency believes 
that establishing a 0.2 ppm ceiling limit, 
with a skin notation, is necessary to 
substantially reduce these risks of 
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material health impairment. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
4.4*-METHYLENE BIS(2- 

CHLOROANIUNE) 

CAS: 101-14-4; Chemical Formula: 

CH2(C6H4C1NH2)2 
H.S. No. 1273 

OSHA has no limit in construction, 
maritime, or agriculture for 4,4'- 
methylene bi8(2-chloroamline), or 
MBOCA. although in 1974. OSHA did 
issue a standard for MBOCA as part of 
the Agency's “14 Carcinogens" 
rulemaking: however, the reviewing 
court set the MBOCA standard aside on 
procedural grounds. The ACGIH has a 
TLV*-TWA of 0.02 ppm (0.22 mg/m®), 
with a skin notation, and classiHes 
MBOCA as a suspected human 
carcinogen (A2). NIOSH recommends a 
TWA limit of 3 p.g/m® for MBOCA. 
which NIOSH considers a potential 
occupational carcinogen. OSHA is 
proposing an 8-hour TWA PEL of 0.02 
ppm (0.22 mg/m®) TWA for MBOCA, 
with a skin notation, in construction, 
maritime, and agriculture. This is the 
limit recently established for this 
substance in general industry. 

MBOCA is a tan-colored solid. It is 
used as a curing agent for polyurethanes 
and epoxy resins (Hawley's 1987. p. 

767). 

MBOCA is highly toxic, causing 
cyanosis, kidney irritation, 
methemoglobinemia, and cancer. It is 
similar in many of its effects to the other 
aromatic amines (Hosein and van 
Roosmalen 1978/Ex. 1-1054; 
Mastromatteo 1965/Ex. 1-146). Steinhoff 
and Grundmann (1969/Ex. 1-762) 
demonstrated that feeding MBOCA at 
unspecified levels to rats on a protein- 
deficient diet caused a high incidence of 
liver cancer. Russfield, Homburger, 
Boger and associates (1975/Ex. 1-929) 
reported liver and lung tumors in rats 
fed MBOCA while on a standard diet. 
Dogs fed MBOCA at a dose of 100 mg/ 
day, 5 days/week showed no hepatic 
cancer, but malignant nodules in the 
bladder occurred in a dog fed MBOCA 
for 9 years (Stula et al. 1977, as cited in 
ACGIH 1986/Ex. 1-3, p. 392.4). 

In industry, reversible hematuria has 
been reported among MBOCA-exposed 
workers, but data on the associated 
exposure levels are lacking 
(Mastromatteo 1965/Ex. 1-146). An early 
study of workers exposed for as long as 
18 years to MBOCA showed no adverse 
effects, although the substance and its 
metabolites were detected in the urine 
of these subjects (Linch, O'Connor, 
Barnes et al. 1971/Ex. 1-791). Hosein 
and van Roosmalen (1978/ Ex. 1-1054) 


reported an industrial accident in which 
molten MBOCA was splashed in a 
worker’s face; urinary levels of 3.6 mg/L 
MBOCA, as well as protein, were 
detected in the urine, and the subject 
experienced nausea. However, this 
worker recovered quickly. 

A recent NIOSH retrospective study 
involving 370 workers employed in a 
MBOCA-manufacturing plant evaluated 
the carcinogenicity of this substance, 
which is structurally similar to 
benzidine. This study found two cases 
of bladder cancer in very young workers 
(less than 30 years of age), both of 
whom were nonsmokers. 

In the prior rulemaking, the 
Polyurethane Manufacturers 
Association (PMA) expressed its 
support for establishing a 0.02-ppm 
TWA PEL for MBOCA. stating that the 
proposal “will significantly assist in 
assuring that any exposure to the 
chemical is appropriately controlled 
while imposing a regulation which can 
be feasibly complied with by 
employers" (Ex. 3-683, p. 4). The PMA 
also supported the addition of a skin 
notation for MBOCA. identifying dermal 
contact as a "principal potential route 
for employee exposure" (Ex. 3-683, p. 7). 

Other commenters in the earlier 
rulemaking (Ex. 6-47.194) urged OSHA 
to undertake a separate 6(b) rulemaking 
for MBOCA. OSHA shares these 
commenters' concerns about MBOCA's 
toxicity; howeVer, the primary goal of 
this rulemaking is to achieve 
consistency in OSHA's PELs across 
sectors. In the first PEL update, OSHA 
will evaluate the toxicologic evidence 
on MBOCA to determine whether the 
evidence warrants a further reduction in 
the exposure limit. 

Based on this evidence in humans and 
animals. OSHA is proposing to establish 
an 8-hour TWA limit of 0.02 ppm, with a 
skin notation, for MBOCA in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risks of 
cyanosis, methemoglobinemia, kidney 
irritation, and bladder cancer, all 
material health impairments potentially 
associated with exposure to this 
substance. A skin notation is being 
proposed to protect workers against the 
percutaneous absorption and systemic 
toxicity demonstrated to occur with this 
substance in industrial accidents. 
Promulgation of the proposed limit of 
0.02 ppm will also make OSHA's PEL for 
this substance consistent across all 
regulated sectors. 

MOLYBDENUM. SOLUBLE 

COMPOUNDS (as Mo) 

CAS: 7439-96-7; Chemical Formula: Mo 


H.S, No. 2111 

OSHA's current permissible exposure 
limit for the soluble molybdenum 
compounds in construction and 
maritime is 5 mg/m® (measured as 
molybdenum) as an 8-hour TWA.There 
is no limit in agriculture. The ACGIH 
has an 8-hoiu* TLV*-TWA limit of 5 mg/ 
m® for these substances. There Is no 
NIOSH REL OSHA is proposing an 8- 
hour TWA of 5 mg/m® for the soluble 
compounds of molybdenum in 
a^culture. Promulgation of this limit 
will make the PEL for these substances 
consistent across all OSI lA-regulated 
sectors. 

The soluble compounds of 
molybdenum include molybdenum 
trioxide, ammonium molybdate, 
ammonium paramolybdate, and calcium 
molybdate, all of which are yellow to 
white, odorless solids. These substances 
are used as electrodes, chemical 
reagents, intermediates in the 
manufacture of corrosion inhibitors, 
coloring agents, agricultural chemicals, 
pigments for paints, lacquers, dyes, and 
catalysts, and in electroplating and 
enamqling (NIOSH/OSHA Occupational 
Health Guideline 1981, p. 4; Hawley's 
1987, pp. 66, 205-206, 795. and 1065- 
1066). 

Molybdenum's soluble compounds 
cause eye, nose, and respiratory 
irritation, central nervous system 
effects, anemia, and liver and kidney 
damage in humans and animals. The 
oral LDso for molybdenum trioxide in 
rats is 125 mg/kg; the lowest lethal 
concentration in the same species is 17 
g/m® for 1 hour (RTECS1990). 
Ammonium molybdate has an oral LDso 
of 333 mg/kg in rats (RTECS 1990). 

There is a subcutaneous LDso of 570 mg/ 
kg for sodium molybdate in mice 
(RTECS 1990). Guinea pigs and rats fed 
1200 to 6000 mg/kg doses of 
molybdenum trioxide, calcium 
molybdate, or ammonium molybdate 
died; there were fewer fatalities among 
animals fed 120 to 600 mg/kg doses 
(ACGIH 1986, p. 415). In rats, the 
inhalation of estimated 100 mg/kg/day 
doses of molybdenum trioxide by 
inhalation irritated the eyes and mucous 
tuembranes and was lethal (Klaassen, 
Amdur, and Doull 1986. p. 615). 
Molybdenum trioxide was extremely 
irritating to guinea pigs after repeated 1- 
hour exposures to 250 mg/m®; symptoms 
included appetite and weight loss, 
diarrhea, muscular incoordination, and 
hair loss. Twenty-six of the 51 animals 
exposed died after the tenth exposure 
(Fairhall, Dunn, Sharpless, and Pritchard 
1951, in Clayton and Clayton 1981, p. 
1813). Cattle, rabbits, and chicks fed 
high levels (dose not specified) of 
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molybdenum displayed deformities of 
the joints of the extremities fFerguson ct 
al. 1943: Maltoni 1973, in Clayton and 
Clayton 1981, p. 1814). In rats and guinea 
pigs, ammcmiuiD molybdate at oral 
doses of 1J2 g/kg caused anorexia, colic, 
trembling, incoordination, and dyspnea; 
rabbits showed signs of anemia and 
deformity of the forelegs (Browning 
1969, in Proctor, Hughes, and Fischman 
1978, p. 359). Repjeated oral doses 
(amount unspecified) induced fatty 
degeneration of the liver and kidney in 
rats (Klaassen, Amdur, and Doull 1986. 
p. 615). 

In humans, the lowest toxic 
concentration of molybdenum trioxide is 
estimated to be 0 mg/m* over 4 years; 
coughing and signs of focal fibrosis were 
observed in the individual involved in 
this incident (RTECS 1990). Exposure to 
molybdenum trioxide causes irritation of 
the eyes. nose, and throat (HSDB1990). 
Anemia, a characteristic symptom of 
molybdenum intoxication, is manifested 
by low hemoglobin concentrations and 
reduced red-cell counts (HSDB 1989). In 
workers at a Soviet molybdenum-copper 
plant, chronic exposure led to liver 
dysfunction and hyperbilirubinexnia 
(Avakyau 1968, in Clayton and Clayton 
1981, p. 1814). Gout, with signs and 
symptoms that included joint pain, 
articular deformities, erythema, and 
edema of the joints, has been seen 
among factory workers and inhabitants 
of the molybdenum-rich areas of 
Armenia (Kovalskii 1961; Akopyan 1966, 
in Clayton and Clajrton 1981. p. 1816). 
Three of 19 workers exposed to 
molybdenum and molybdenum trioxide 
al concentrations ranging from 1 to 19 
mg/m* for 4 to 7 years showed evidence 
of pneumoconiosis (HSDB 1990). 

Based on this evidence, OSHA 
preliminarily concludes that exposure to 
soluble molybdenum compounds causes 
eye, nose, and respiratory tract 
irritation, anemia, and joint pain. OSHA 
therefore believes that, in the absence of 
a limit, workers in agriculture are at 
significant risk of experiencing these 
adverse health effects. The Agency 
believes that the proposed PEL of 5 mg/ 
m* as an 8-hour TWA limit for soluble 
molybdenum compounds in agriculture 
is necessary to si^ficantly reduce the 
risks of these material health 
impairments. Promulgation of this limit 
will also make the PEL for these 
substances consistent across all OSHA- 
regulated sectors. 

NICKEL, METAL AND LNSOLUBLE 

COMPOUNDS (as Ni) 

CAS; 744€M)2>-0; Chemical Formula: 

Varies with compound 
H.S. No. 2114 


In general industry, construction, and 
maritime, OSHA*8 current PEL for nickel 
and its insoluble compounds (measured 
as nickel) is 1 mg/m* as an 8-hour TWA. 
There is no limit in agriculture. The 
ACGIH has a TLV®-TWA of 1 mg/m*; 
NIOSH has a REL of a015 mg/m* 
(measured as nickel) as a 10-hour TWA; 
this limit is based on nickePs 
carcinogenicity. OSHA is proposing an 
8-hour TWA REL of 1 mg/m* in the 
agricultural sector for nickel and its 
insoluble compounds (measured as 
nickel). This action will make the PEL 
for these substances consistent across 
all regulated sectors. 

Nickel is a hard, silver-white, 
magnetic metal. The principal insoluble 
compounds of nickel in incfustrial use 
are nickel oxides, nickel-containing 
alloys, nickel hydroxide, nickel sulfide, 
nickel carbonate, and nickel phosphate 
(ACGIH 1986, p. 422; AIHA 1978). 
Metallic nickel is used in the 
manufacture of stainless steel, various 
other alloys, and in electroplating. 

Contact of the skin with metallic 
nickel and some of its compounds 
causes dermal sensitization, and 
exposure to nickel subsulfides or nickel 
oxide has been determined by the 
Internationa! Agency for Research on 
Cancer to cause cancer In humans 
(lARC 1982, Suppl. 4. pp, 167-170). 

Nickel is also carcinogenic in 
experimental animals. The lowest lethal 
dose of nickel in rats is 5 g/kg (RTECS 
1990). Rats exposed to a 1 mg/m* 
concentration of nickel sulfide for 14 
months developed a significant excess 
of lung cancer (Hueper 1950, in AMA 
Arch. Pathol. 85.*600}. Exposing hamsters 
to nickel oxide at a concentration of 53 
mg/m* caused pneumoconiosis 
described by the authors of the study as 
‘‘massive** (Wehner, Busch, Olson, and 
Craig 1975, in Am. Ind. Hyg. Assoc. J. 
36'.801). Rats and mice wctc exposed to 
nickel subsulfide 6 hours/day for 12 
days at concentrations ranging from 0.7 
to 13.5 mg/m* (measured as nickel); 
mice and rats developed degeneration of 
the epithelium of the respiratory tract at 
the 0.9 mg/m* NI exposure, and the rats 
additionally developed pulmonary 
inflammation (National Academy of 
Sciences 1975. in ACGIH 1986, p. 

422(89)). Nickel oxide exposure (at a 
nickel concentration of 0.112 mg/m*) for 
12 hours/day, 6 da 3 ^/week for 2 weeks 
caused increases in alveolar 
macrophages and thickened alveolar 
walls (Bingham. Barkley. Zerwas, et al. 
1972, in Arch. Environ. Hhh. 25:408). 
Nickel subsulfide exposure at a 
concentration of 0.97 mg/m* nickel for 
70 weeks caused lung cancers in 14 of 
200 rats (Ottolenghf, Haseman, Payne, et 
al. 1958, in J. National Cancer Inst. 


54(5);1165). A recent in-vitro study of the 
morphological and neoplastic 
transformation induced by insoluble 
nickel compounds in mouse embryo 
cells showed that these substances 
induced type 11 foci, some of which were 
tumorigenic, in these cells (Miura, 
Patiemo, Sakuramoto, and Landolph 
1984, in Environ- Mol. Mutagen. 14(2J:65- 
78). Reproductive effects in the form of 
testicular degeneration were seen in 
mice and rats exposed to the subsulfide 
by inhalation at a nickel concentration 
of 0.9 mg/m* (Benson, Carpenter, Hahn 
et al. 1987, in Fund. Appl. Toxicol. 
9(21;251). 

Many nickel compounds cause dennal 
sensitivity; the prevalence of nickel 
sensitivity in the general population is 
estimated at 2.5 to 5.0 percent (Peltonen 
1979. in Contact Dermatitis A 
recent review (Christensen 1990, in 
Dermatol. Clin. 8{l):37-40). however, 
reports that the prevalence of nickel 
sensitivity among women in the general 
population may range as high as 10 
percent The symptoms of “nickel itch** 
begin with itc^g and may progress to 
skin lesions, discrete ulcers, and eczema 
(Fisher 1973, Contact Dermatitis; Philar 
Lea 8 Febiger). Several reports of 
asthma among nickel-exposed workers 
also appear in the literature (Tolot. 
Bordeur, Neulat in Arch. Mai. Prof. Med. 
Travail. Secur. Soc. 1956:18, p. 291; 
McConnell, Fink, Schlueter, Schmid! el 
al. 1973. Arm. Intern. Med 78:888}. A 
recent review of the toxicity of nickel 
compounds in humans (Coogan, Lalta, 
Snow, and Costa 1989, in Crit. Rev. 
Toxicol. 19(4):341-384J addresses the 
systemic and molecular toxicology, as 
well as the carcinogenicity, of these 
substances. This paper notes that the 
major target organs of systemic toxicity 
are the kidney and the immune system. 
Nickel subsulfide roasting in nickel 
refining is generally accepted as being a 
carcinogenic process on the basis of 
studies in refinery workers (Grandjean 
et al. 1988; Agency for Toxic Substances 
and Disease Registry 1987). Nickel- 
exposed workers in many other 
industries (electroplating, alloy 
manufacture) have also shown a 
statistically significant increase among 
these workers (Grandjean el al. 1988, 
ATSDR 1987). Based on this evidence in 
humans, the Internationa! Agency for 
Research on Cancer, NIOSH, and the 
ACGIH have all concluded that nickel is 
a probable or confirmed human 
carcinogen. The mechanisms of nickel 
carcinogenesis are reviewed in a 1989 
article by Sunderman (Scand. J. Work. 
Environ. 15ll):l-12); tMs author 
hypothesizes that differences in the 
carcinogenic activities of nickel 
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compounds may reflect variations in 
their capacities to provide nickel ions at 
critical sites within target cells. 

Based on this evidence, OSHA is 
proposing a limit of 1 mg/m’ as an 8- 
hour TWA for nickel and its insoluble 
compounds (measured as nickel] in 
agricultural operations. The Agency 
preliminarily concludes that this limit is 
necessary to protect workers in 
agriculture from the significant risk of 
material health impairments in the form 
of nickel-induced cancer and skin and 
pulmonary sensitization. In addition, 
promulgation of this PEL will make 
0SHA*8 limit for these substances 
consistent across all regulated sectors. 
NICOTINE 

CAS: 54-11-5; Chemical Formula: 

CioHuN, 

H.S. No. 2115 

OSHA’s current permissible exposure 
limit for nicotine in general industry, 
construction, and maritime workplaces 
is an 8-hour TWA of 0.5 mg/m^. this 
limit also has a skin notation, which 
indicates that percutaneous absorption 
is a significant route of exposure for this 
substance. OSHA has no PEL for 
nicotine in agriculture. The ACGIH’s 
current TLV^-TWA for this substance is 
0.5 mg/m*. with a skin notation. NIOSH 
has no REL for nicotine but concurs (Ex. 
8-47) with the limit being proposed. 
OSHA is proposing a TWA PEL of 0.5 
mg/m*, with a skin notation, for nicotine 
in agriculture. Promulgation of this limit 
will make the PEL for nicotine 
consistent across all OSHA-regulated 
sectors. 

Nicotine is a thick, colorless, pale 
yellow oil that hims brown on exposure 
to air and has a slight fishy odor when 
warm. Nicotine is used as an insecticide 
and fumigant. It is also used in human 
medicine and in tanning (ACGIH1986, 
p. 427). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FTFRA). 

Nicotine causes stimulation, followed 
by depression, of the central and 
autonomic nervous systems in humans 
and animals. Nicotine also causes 
fetotoxic, developmental, and 
reproductive effects (NIOSH/OSHA 
Occupational Health Guideline 1981, p. 

4; Proctor, Hughes, and Fischman 1988, 
p. 363). The oral LD*o in rats is 50 mg/kg; 
in mice it is 3.34 mg/kg (RTECS 1990). 
The dermal LD»« in rabbits is 50 rag/kg 
(RTECS 1990). Nicotine exerts its effect 
by transiently stimulating, and then 
severely depressing, the central nervous 
system; death is due to respiratory 
paralysis (HSDB 1988). Dogs showed 
signs of restlessness, apnea followed by 


hyperpnea. and a rapid decrease in the 
strength of respiration terminating in 
apnea (Franke and Thomas 1933, in 
Hayes 1982, p. 86). The effects of 
nicotine poisoning in dogs include 
fluctuations in blood pressure, 
convulsions, respiratory failure, and 
increase in heart rate; ^ese symptoms 
can result in death (Franke and Thomas 
1933, in Hayes 1982, p. 86). Nicotine was 
teratogenic in mice receiving injections 
of 25 mg/kg on days 9 through 11 of 
gestation; skeletal malformations and 
cleft palates were observed (National 
Research Coimcil 1977, in HSDB 1988). 
Deformities were also found in the 
fetuses of rabbits administered 20 mg/kg 
of nicotine five times during pregnancy 
(Crowe 1972, in HSDB 1988). 
Administered to Inbred Fischer and 
Buffalo rats, nicotine resulted in greatly 
reduced fertility (Riesenfeld and Oliva 
1987, in HSDB 1988). 

In small doses, nicotine causes 
symptoms of vomiting, dizziness, 
tachycardia, hypertension, sweating, 
and salivation in humans (Baselt 1980. p. 
201). Symptoms of toxicity have been 
observed in workers harvesting tobacco, 
probably as a result of dermal 
absorption of nicotine (Gehlbach et al. 
1975, in Baselt 1980, p. 201). Nicotine 
poisoning in humans is similar to that in 
animals; signs of poisoning include 
respiratory failure and circulatory 
collapse (Beeman and Hunter 1937, in 
Hayes 1982, p. 90). The estimated 
minimal lethal dose of nicotine in 
humans is 40 to 60 mg; this dose causes 
prostration, convulsions, respiratory 
paralysis, and death after ingestion 
(Baselt and Cravey 1977, in Baselt 1980. 
p. 201). Nicotine splashed in a patient’s 
eye caused severe pain, conjunctival 
irritation, and corneal infiltration 
(Villard 1927, in Grant 1974. p. 747). 
Intravenous injection of 1.0 mg of 
nicotine alkaloid caused approximately 
the same increase in blood pressure and 
heart rate and decrease in skin 
temperature of the fingers and toes as 
did smoking a cigarette (Moddock and 
Collier 1933, in Hayes 1982, p. 90). 
Nicotine crosses the placental barrier 
and has been found in the amniotic fluid 
of smokers (Mosier and Jansons 1972; 
Van Vunakis et al. 1974, in Clayton and 
Clayton 1981, p. 2813). 

Based on this evidence in humans and 
animads, OSHA preliminarily concludes 
that nicotine causes central and 
autonomic nervous system effects and 
affects reproduction and fertility. In the 
absence of a limit, OSHA therefore 
preliminarily finds that workers in 
agriculture are at significant risk of 
experiencing these effects. The Agency 
believes that establishing an 8-hour 
TWA PEL of 0.5 mg/m*, with a skin 


notation, will substantially reduce these 
risks of material health impairment. In 
addition, promulgation of fiiis limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

PERCHLOROMETHYL MERCAPTAN 
CAS: 594—42-3; Chemical Formula: 

CCLSCl 

H. S. No. 2125 

In general industry, construction, and 
maritime. OSHA’s current permissible 
exposure limit for perchloromethyl 
mercaptan is 0.1 ppm as an 8-hour TWA. 
There is no limit for this substance in 
agriculture. The ACGIH has a TLV»- 
TWA of 0.1 ppm. NIOSH has no REL for 
this substance but concurs (Ex. 8-47) 
with the limit being proposed. OSHA is 
proposing a PEL of 0.1 ppm as an 8-hour 
TWA for perchloromethyl mercaptan in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Perchloromethyl mercaptan is a pale 
yellow, oily liquid with a disagreeable 
odor. This substance is used in the 
production of fungicides, as a fumigant, 
as a dye intermediate, and in organic 
synthesis (ACGIH 1986, p. 466; Proctor, 
Hughes, and Fischman 1988, p. 401). 
When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Perchloromethyl mercaptan is a 
severe eye. mucous membrane, and 
pulmonary irritant in humans and 
animals; accidental overexposure has 
caused liver and kidney damage and 
death in humans. The oral LDso in rats is 
83 mg/kg (RTECS 1990). In mice, the 
LCw is 296 mg/m* (37 ppm) for 2 hours 
(RTECS 1990), and the dermal LDso in 
rabbits is 1410 mg/kg (Vemot et al. 1977, 
in ACGIH 1986, p. 466.1(88)). Rabbits 
showed signs of severe eye irritation 
after application of 0.05 mg; applied to 
the skin, 560 mg also caused severe 
irritation in these animals (RTECS 1990). 
Cats and mice exposed to 
perchloromethyl mercaptan for 15 
minutes at a concentration of 45 ppm 
developed pulmonary edema and died 
within 1 to 2 days (Althoff 1973, in 
Proctor, Hughes, and Fischman 1988, p. 
401; ACGIH 1986, p. 466). Rats exposed 
to thfe vapors of perchloromethyl 
mercaptan for 6 hours/day, 5 days/week 
for 2 weeks at concentrations of 0.13. 

I. 0, or 8.7 mg/m* (0.01, 0.1, or 1.1 ppm) 
had labored breathing, tremors, nasal 
irritation, and pulmonary edema at the 
highest concentration; no symptoms or 
effects were observed in rats exposed to 
lower concentrations (Knapp et al. (no 
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date), in ACGIH1986. p. 466.2(88)). Male 
rats exposed to perchloromethyl 
mercaptan vapors at a concentration of 
2 ppm for 6 hours/day, 5 days/week for 
4 weeks exhibited signs of respiratory 
distress; at autopsy, lung congestion was 
observed. Exposure to a 0.5-ppm 
concentration on the same regimen 
caused no adverse effects (Gage 1970. in 
ACGIH 1986, p. 466.1(88)). 

Exposure to 10 mg/m* (1.3 ppm) 
perchloromethyl mercaptan causes eye 
irritation in humans (Althoff 1973. in 
Proctor. Hughes, and Fischman 1988. p. 
401). Acute exposures cause the 
following signs and symptoms: cou^ing. 
dyspnea, lacrimation, pallor, vomiting, 
tachycardia, convulsions, and cyanosis; 
death due to lung edema also may occur 
(Althoff 1973; Ruth 1986; Spacilova 1971. 
in ACGIH 1986. p. 466.1(88)). Three 
chemical workers were accidentally 
overexposed to an unspecified 
concentration of perchloromethyl 
mercaptan vapors; two survived 
subsequent episodes of pulmonary 
edema, but the third died 36 hours later. 
At autopsy, necrotizing tracheitis, 
massive hemorrhagic pulmonary edema, 
toxic nephrosis, and vacuolization of 
centhlobular hepatic cells were seen 
(Althoff 1973, In Proctor. Hughes, and 
Fischman 1988, p. 401). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that perchloromethyl mercaptan causes 
severe eye and pulmonary Mtation and 
liver and kidney damage. In the absence 
of a limit, OSHA believes that workers 
in agriculture are at significant risk of 
experiencing these effects, which are 
material health impairments. The 
Agency preliminarily finds that the 
proposed PEL of 0.1 ppm as an 8-hour 
TWA is necessary to substantially 
reduce these significant risks. This 
action would also make the PEL for 
perchloromethyl mercaptan the same for 
workplaces in all OSHA-regulated 
sectors. 

PHENOL 

CAS: 108-95-2; Chemical Formula: 

CeHsOH 
H.S, No. 2126 

OSHA’s current permissible exposure 
limit for phenol in general industiy, 
construction, and maritime is 5 ppm as 
an 8-hour TWA; this limit also has a 
skin notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit in agriculture. The 
ACGIH has a TLV®-TWA limit of 5 
ppm, with a skin notation, for phenol. 
NIOSH has RELs for phenol of 5.2 ppm 
as a 10-hour TWA and 15.6 ppm as a 15- 
minute ceiling. OSHA is proposing an 8- 
hour TWA PEL of 5 ppm, with a skin 


notation, for phenol in agriculhire. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Phenol consists of white or clear 
crystals that turn pinkish or reddish in 
color on exposure to air or light This 
substance is used as a disinfectant in 
germicidal paints and slimiddes, and in 
the manufacture of phenolic resins, bis- 
phenol-A, caprolactam, and a variety of 
other chemicals and drugs (ACGIH 1986, 
p. 469; Hawley's 1987, p. 897). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Phenol causes irritation of the eyes, 
mucous membranes, and skin and 
central nervous system effects in 
humans and animals. Phenol is also 
corrosive in contact with the skin or 
eyes. In rats and mice, oral LDm values 
are 317 mg/kg and 270 mg/kg. 
respectively, and the LCsoS in rats and 
mice are 316 mg/kg and 177 mg/kg, 
respectively (RTTECS1990). The dermal 
LDm in rabbits is 850 mg/kg; in rats it is 
669 mg/kg (RTECS1990). In contact %vith 
the skin of rabbits, 500 mg of phenol 
caused severe irritation; instilled into 
the eyes of rabbits, 5 mg also caused a 
severe degree of irritation (RTECS 1990). 
In a study by Pullin et al. (1978, in 
ACGIH 1986, p. 469), swine were given 
skin applications of 500 mg/kg over 35 to 
40 percent of the body area for 1.0 and 
2.5 minute periods to study the 
percutaneous absorption effects of 
phenol. The phenol was absorbed 
rapidly through the skin and caused 
twitching and tremors within 3 to 5 
minutes. After 5 minutes, signs of 
excessive salivation, nasal discharge, 
and respiratory distress were observed; 
1.75 hours after exposure, animals were 
found to have a peak plasma phenol 
concentration of 52.6 ppm (Pullin et al. 
1978, in ACGIH 1986, p. 469). Guinea 
pigs exposed to phenol concentrations 
of 25 to 50 ppm for 20 days died; autopsy 
revealed severe injury of the heart, 
lungs, liver, and kidneys (Deichmann 
1944, in ACGIH 1986, p. 469). Mice 
treated weekly for 42 weeks by 
application of one drop of phenol in 
benzene to shaved skin developed 
papillomas (5 of 14 mice) after 52 weeks 
(NIOSH Criteria Document 1976). 
Although phenol is considered 
noncarcinogenic in rats or mice, 
increased incidences of leukemia and 
lymphoma were detected in male rats 
given 2500 or 5000 ppm in their drinking 
water for 103 weeks (National Cancer 
Institute 1980, in Proctor, Hughes, and 
Fischman 1988, p. 404). 


The lowest lethal oral dose in adult 
humans is 14 mg/kg (RTECS 1990). Brief 
industrial exposures to phenol 
concentrations of 48 ppm (in 
combination with 8 ppm formaldehyde) 
caused marked eye. nose, and throat 
irritation (NIOSH Criteria Document 
1976). The signs and symptoms of 
human overexposure to phenol include 
loss of appetite, darkened urine, muscle 
pain, rapid and weak pulse, difficult 
breathing, cyanosis, convulsions, and 
coma; death may occur if the 
overexposure is severe (Merliss 1972; 
Stajduhar-Caric 1968, in Rom 1983. p. 
528). Phenol is highly corrosive to the 
skin and causes a whitening of the 
contacted area (Key. Henschel, Butler et 
al. 1977, in Rom 1983, p. 528). A recent 
NIOSH study (O’Malley, Mathias, 

Priddy, Molina, Grote, and Halperin 
1988, J. Occup. Med. 30(6);512-516) 
reports that workers handling rubber 
that contained phenol developed 
chemically induced vitiligo (skin 
depigmentation]. In contact with the 
eyes, phenol causes severe damage and 
may lead to permanent loss of vision 
(Grant 1986, p. 720). Ingestion of as little 
as 10 g causes severe mouth and throat 
bums, tremor, convulsions, and muscle 
twitching (NIOSH Criteria Document 
1976; U.S. EPA Summary 1986; in 
Proctor, Hughes, and Fischman 1988, p. 
404). A laboratory technician exposed to 
vapors and to liquid phenol spilled on 
the skin experienced symptoms of 
anorexia, weight loss, weakness, muscle 
pain, and dark urine; after brief 
improvement, the patient suffered a 
worsening of symptoms, including 
tenderness and enlargement of the liver 
(Merliss 1972, in Proctor. Hughes, and 
Fischman 1988, p. 404). A 32-year old 
male who spilled a strong solution of 
phenol over his upper body died 10 
minutes later, the victim suffered 
coagulation necrosis of the skin and left 
eye. acute dermatitis veneta, acute 
passive congestion of the lungs, liver, 
spleen, and kidneys, and ’’acute phenol 
toxicosis” (Gottlieb and Storey 1936, in 
ACGIH 1986, p. 470). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that phenol causes eye, skin, and 
mucous membrane irritation and central 
nervous system effects in exposed 
workers. This substance is also 
corrosive on contact with the skin or 
eyes and is rapidly absorbed through 
the skin. The Agency preliminarily finds 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. OSHA believes that establishing 
a PEL of 5 ppm as an 8-hour TWA, and a 
skin notation, is necessary to 
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substantially reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
PHENYLHYDRAZINE 
CAS: 100-63-0; Chemical Formula: 

CeHsNHNIia 
H.S. No. 1317 

OSHA*s current limit for 
phenylhydrazine in construction and 
maritime is 5 ppm as an 8-hour TWA, 
with a skin notation. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 5 ppm and a TLV»-STEL of 10 
ppm, and a skin notation, for this 
substance. The ACGIH considers this 
substance a potential human carcinogen 
and assigns it an A2 classification. 
NIOSH considers this substance a 
potential occupational carcinogen and 
(1978e/Ex. 1-263) recommends that 
workplace exposures not exceed 0.14 
ppm. measured over a 2-hour period. In 
construction and maritime, OSHA is 
proposing to retain the 8-hour TWA PEL 
of 5 ppm and the skin notation and to 
add a STEL of 10 ppm; OSHA is also 
proposing to extend these limits to 
agriculture. These are the limits recently 
established for phenylhydrazine in 
general industry. 

Phenylhydrazine may take the form 
either of yellow crystals or an oily liquid 
that darkens on exposure to air and 
light. It is used as a reagent in analytical 
chemistry and in organic synthesis. The 
hydrochloride is a strong reducing agent 
(Hawley’s 1987, p. 903). 

No data are available on the effects of 
phenylhydrazine resulting from 
ii^alation. OSHA's limits are based on 
the high acute toxicity of the compound 
when administered orally or 
subcutaneously to animals: single doses 
on the order of 20 mg/kg have resulted 
in the death of dogs within 22 days 
(Hesse, Franke. and Herlng 1935 /Ex. 1- 
785) and produced a marked decrease in 
erythrotr^e coimt in rodents (von 
Oettingen and Deichmann-Greubler 
193e/Ex. 1-771). Anemia and hemolysis 
are the characteristic responses seen in 
animals fed or injected with 
phenylhydrazine. 

In its criteria document on the 
hydrazines. NIOSH (1978e/Ex. 1-263) 
reviewed four studies on the 
carcinogenicity of phenylhydrazine in 
mice. One study fToth and Shimizu 
1976/Ex. 1-675) found significant 
increases In blood vessel tumors. 
Another study (Clayson, Biancifiori, 
Milia. and Santilli 1966. as cited in 
ACGIH 1986/Ex. 1-3, p. 477) reported 
increased incidences of lung adenomas 
and adenocarcinomas. Two other 
studies (Roe, Grant, and Millican 1967/ 


Ex. 1-659; Kelly, O’Gara. Yancy et al. 
1969/Ex. 1-703) were negative. NIOSH 
concluded that phenylhydrazine should 
be considered a potential human 
carcinogen and recommended that 
exposures not exceed 0.14 ppm over a 2- 
hour sampling period, which represents 
the lowest level that can be detected 
reliably. The ACGIH (1366/Ex. 1-8) has 
placed phenylhydrazine on its A2 
(suspected human carcinogens) list. 

In the prior rulemaking, several 
commenters (Exs. 8-47; Tr. 3-97 to 3-98, 
116,195, Tr. 9-218, 8-16) were of the 
opinion that a lower PEL was warranted 
for phenylhydrazine. OSHA is aware of 
the developing literature on 
phenylhydrazine. However, the primary 
objective of the present rulemaking is to 
ensure consistency in OSHA’s limits 
across sectors. At the time of the first 
PEL update, OSHA will evaluate the 
toxicologic literature on 
phenylhydrazine to determine whether 
there is a need at that time for a further 
reduction in the occupational exposure 
limit 

However, a I the present time. OSHA 
is retaining the 5-ppm 8-hour TWA limit 
and skin notation and is proposing to 
add a lO-ppm STEL for phenylhydrazine 
in construction and maritime; OSHA is 
also proposing to extend these limits to 
agriculture. The Agency preliminarily 
concludes that these limits will reduce 
the significant health risks associated 
with exposure to this substance among 
workers in these sectors. These risks 
include acute blood-related toxicity and 
may also include cancer, these effects 
clearly constitute material impairments 
of health. Promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

PHENYLPHOSPHINE 

CAS: 638-21-1; Chemical Formula: 

CeHftPH, 

H.S. No. 1318 

OSHA has no PEL for 
phenylphosphine In construction, 
maritime, or agriculture; NIOSH also has 
no REL for this substance. The ACGIH 
has a TLV*-ceiling of 0.05 ppm for 
phenylphosphine. The proposed PEL is a 
celling of 0.05 ppm; NIOSH concurred 
(Ex. 8-47, Table Nl) with this limit when 
it was recently established in general 
industry. 

Phenylphosphine is a crystalline solid 
that is used in catalysts and 
antioxidants (Sittig 1985, p. 712). 

A 90-day lidialation study conducted 
by the du Pont Company, in which rats 
and beagle dogs were exposed to 
average concentrations of 0.6 ppm or 2.2 
ppm phenylphosphine for 6 hours per 
day. 5 days per week, showed that rats 


exposed to 2.2 ppm had significant 
hematologic changes and testicular 
degeneration (E.L du Pont de Nemours & 
Co.. Inc. 197a as cited In ACGIH 1986/ 
Ex. 1-3, p. 479). These effects were not 
noted among rats exposed to 0.8 ppm. 
but rats exposed at the lower level did 
show hypersensitivity to sound and 
touch and mild hyperemia. The dogs 
tolerated the higher exposure level 
better than the rats in that some 
regeneration of testicular damage 
occurred in dogs during a 1-month 
recovery period. Dogs exposed to 0.6 
ppm exhibited intermittent nausea, 
diarrhea, lacrimation. and hind leg 
tremor (ACGIH 1988/Ex. 1-3). The 
ACGIH considered 0.6 ppm to be an 
NOE level for severe effects in animals 
and recommended a 0.05-ppm ceiling 
TLV® to provide a tenfold safety margin 
to protect workers against the changes 
exhibited by the test animals at the 0.6- 
ppm level. 

OSHA preliminarily concludes that 
workers in construction, maritime, and 
agriculture who are exposed to 
uncontrolled levels of phenylphosphine 
are at significant risk of experiencing 
the nausea, irritation, and CNS effects 
found to be associated with such 
exposures. OSHA preliminarily finds 
that these effects constitute material 
health impairments. The Agency 
believes ^at the proposed ceiling of 0.05 
ppm for phenylphosphine in 
construction, maritime, and agriculture 
will reduce these significant risks 
substantially. In addition, promulgation 
of this limit will make OSHA's PEL for 
this substance consistent across all 
regulated sectors. 

PHOSPHINE 

CAS: 7803-51-2; Chemical Formula: PHj 
HS. No. 1321 

OSHA currently has a PEL of 0.3 ppm 
TWA for phosphine In construction and 
maritime. There is no limit In 
agriculture. The ACGIH recommends a 
TLV«-TWA of 0.3 ppm and a TLV*- 
STEL of 1 ppm. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limits being proposed. OSHA is 
retaining the 8-hour TWA limit of 0.3 
ppm and proposing to add a 1 ppm STEL 
for phosphine in construction and 
maritime; the Agency is also proposing 
to extend these limits to agriculture. 
These are the limits recently established 
for this substance In general industry. 

Phosphine Is a colorless gas with a 
disagreeable, garlic-like odor. Phosphine 
is used primarily as a fumigant. It is also 
used In chemical synthesis and as a 
doping agent for electrical components 
(ACGIH 1988, p. 482). When used in 
pesticidal applications and In 
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accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Early studies reported that laboratory 
animals could tolerate phosphine in 4- 
hour daily exposures of 5 ppm for 2 
months, but fatalities were observed 
from seven similar exposures at 10 ppm 
(Muller 1940/Ex. 1-919). In 1975. Waritz 
and Brown (Ex. 1-451) reported a 4-hour 
LCw of 11 ppm in rats; these lethal 
exposures caused effects typical of 
respiratory irritation. 

Prior to 1958, numerous cases of 
phosphine-related occupational 
poisonings and deaths were reported, 
including a fatality caused by 
pulmonary edema that was attributed to 
an exposure of 8 ppm for 2 hours daily 
(Harger and Spolyar 1958/Ex. 1-327). 
Sublethal symptoms (without chronic 
effects) occurred at phosphine 
exposures averaging 10 ppm or less, 
with excursions of up to 35 ppm; 
recorded symptoms included diarrhea, 
nausea, vomiting, respiratory distress, 
and dizziness (Jones. Jones, and Longley 
1984/Ex. 1-420). The literature contains 
no documented reports of chronic 
poisoning caused by prolonged exposure 
to phosphine, althou^ several 
authorities have asserted that this is a 
possibility (Henderson and Haggard 
1943e/Ex. 1-1088; Fairhall 1957h, as 
cited in ACGIH 1986/Ex. 1-3, p. 883; 
Johnstone and Miller 1960/Ex. 1-1114: 
Patty 1963f, as cited in ACGIH 1986/Ex. 
1-3, p. 883; American Industrial Hygiene 
Association (AIHA) 1964/Ex. 1-407). 

In the earlier rulemaking. Joel Carr. 
Health and Safety Resear^ Director for 
the American Federation of Grain 
Millers Union, testified on the toxicology 
of and employee exposures to phosphine 
in grain elevators and flour mills (Ex. 8- 
1; Tr. pp. 7-240 to 7-259). Mr. Carr 
described a report of a group of 
industrial hygiene studies published by 
NIOSH (Zaebst 1986; Zaebst. Blade, 
Morelli-Schroth et al. 1987; Zaebst, 

Blade, Burroughs et al. 1988). in which 
applicators of phosphine were found to 
be expose d ab ove the proposed TWA 
PEL and STEL; nonapplicator workers 
also become exposed while working 
near fumigated grain, while loading or 
transferring fumigated grain, or while 
working in elevators and mills. OSHA 
believes that workers handling treated 
grain in agricultural settings and in 
marine terminal and longshoring 
operations would be likely to have 
exposures similar to those described by 
Mr. Carr. 

Based on this evidence, OSHA is 
retaining its 8 -hour TWA PEL of 0.3 ppm 
and proposing to add a 15-minute STEL 
of 1 ppm for phosphine in the 


construction and maritime sectors and is 
additionally proposing to extend these 
limits to agriculture. The Agency 
preliminarily concludes that both of the 
proposed limits are necessary to 
substantially reduce the significant risk 
of lung damage, diarrhea, and nausea, 
all material health impairments 
associated with elevated short-term and 
long-term exposure to this toxic gas. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

PHOSPHORUS. YELLOW 

CAS: 7723-14-0; Chemical Formula: P 4 

H.S. No. 2130 

OSHA's permissible exposure limit for 
yellow phosphorus in general industry, 
construction, and maritime is 0.1 mg/m^ 
as an &-hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of 0.1 mg/m* for yellow 
phosphorus. NIOSH has no REL for this 
substance. OSHA is proposing an 8-hour 
TWA limit of 0.1 mg/m* for yellow 
phosphorus in agri^ture. Promulgation 
of this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Yellow phosphorus is a yellow, soft, 
waxy, crystalline solid that darkens on 
exposure to light and has a distinct 
garlic-like odor. It is used in the 
manufacture of rat poisons, fertilizers, 
and ffreworks, in gas analysis, and to 
produce smoke screens (ACGIH 1986, p. 
484; Gosselin, Smith, and Hodge 1984, p. 
III-348; Proctor, Hughes, and Fischman 
1988, p. 412). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Yellow phosphorus causes eye, skin, 
and respiratory tract irritation and 
bums, bone changes, and kidney and 
liver injury in humans and animals. The 
oral LE^ in rats is 3030 mg/kg. and in 
mice it is 4820 mg/kg (RTECS1991). 
Inhalation of phosphorus vapors at 
concentrations of greater than 20 ppm 
for 7 hours/day, 5 days/week caused 
severe respiratory irritation and a high 
mortality rate in rats as a result of lung 
edema and bronchopneumonia (ACGIH 
1986, p. 484). Subcutaneous injection of 
rats with 0.05 mg/kg of yellow 
phosphorus per day caused the 
development of bone changes; 0.8 mg/ 
kg/day resulted in an increased death 
rate (Fleming et al. 1942, in J. Ind. Hyg. 
Tox. 24:154). Dogs subcutaneously 
injected with 0.2 to 0.4 mg/kg/day 
yellow phosphorus died within a few 
days (Buchanan et al. 1954, in Arch. Ind. 
Hyg. Occup. Med. 9:1). Experimental 
animals exposed to 13 to 16 ppm of 


phosphorus for 7 hours a day, 5 days a 
week for 4 months showed no difference 
in growth patterns as compared with 
controls (unpublished TVA Report 1947, 
cited in ACGIH 1986. p. 484). Repeated 
doses of 0.1 mg/kg/day of yellow 
phosphorus caused chmnic poisoning 
and liver damage in dogs (Buchanan et 
al. 1954, in Arch. Ind. Hyg. Occup. Med. 
9:1). 

In humans, yellow phosphorus has 
caused death from a single 1 -mg/kg dose 
(Smyth 1956, Am. Ind. Hyg. Assoc. Q. 
17:129). and as little as 0.2 mg/kg can 
produce adverse effects (Diaz-Rivera et 
al. 1950, in Medicine 29:269, as cited in 
Clayton and Clayton 1981, p. 2122 ). 
Yellow phosphorus fumes are irritating 
to the respiratory tract and eyes: 
exposure causes severe irritation, with 
blepharospasm, photophobia, and 
lacrimation (Scherling and Blondi's 1945, 
in Mil. Surg. 96:70-78, as cited in Grant 
1986, p. 735). Yellow phosphorus causes 
deep, painful bums of the skin, 
producing a firm eschar surrounded by 
vesiculation (Summerlin et al. 1967, in J. 
Trauma 7:476-484. as cited in Proctor, 
Hughes, and Fischman 1988. p. 412). 

Signs and symptoms of yellow 
phosphorus intoxication include 
abdominal pain, jaundice, and a garlic 
odor of the breath (Proctor, Hughes, and 
Fischman 1988, p. 412). Severe acute 
yellow atrophy of the liver is a delayed 
symptom of yellow phosphorus 
poisoning that may prove fatal 
(Klaassen, Amdur, and Doull 1986, p. 
567). A Russian study (Beloskurskaia, 
Aitbembetov, Balmakhaeva, Korol 6 huk 
1989, in Vrach Delo 7:104-106) of 600 
yellow phosphorus production workers 
showed that the liver toxicity associated 
with chronic phosphorus poisoning was 
a result of impaired fat metabolism. 
Chronic poisoning from yellow 
phosphorus can cause anemia, cachexia, 
and necrosis of the bone, and 
particularly of facial bones, including 
the maxilla and mandible (Proctor, 
Hughes, and Fischman 1988, p. 412). 
Phosphorus necrosis of the jaw (‘*phossy 
jaw") was common among match 
workers early in this century and has 
more recently been reported among 
chemical and fireworks industry 
workers (Heimann 1946, in J. Ind. Hyg. 
Tox. 28:142: Hughes et al. 1962, in Brit. J. 
Ind. Med. 19:83: Nomura 1956, in J. Sci. 
Labour (Japan) p. 109). Phossy jaw is the 
result of the oral absorption of small 
quantities of phosphorus over a long 
period of time. A recent Japanese study 
(Horiguchi, Endo, Nakano. Shinagawa, 
and Harima 1988. in Sumitomo Bull. Ind. 
Hlth. 24:27-32) reports several cases of 
phosphorus necrosis among workers 
exposed before 1974 to phosphorus in 
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phosphoric acid, phosphoric acid 
fertilizer, and yellow phosphorus 
production plants. 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that yellow phosphorus causes eye, skin, 
and respiratory tract irritation, bone 
degeneration, and kidney and liver 
injury in exposed workers. OSHA 
therefore believes that, in the absence of 
a limit workers in agriculture are at 
significant risk of experiencing these 
adverse health effects. The Agency 
preliminarily finds that a limit of 0.1 mg/ 
m* as an 8-hour TWA is necessary to 
signiffcantly reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make the 
PEL for yellow phosphorus consistent 
across all OSHA-regulated sectors. 
PIPERAZINE DIHYDROCHLORIDE 
CAS: 142-64-^; Chemical Formula: 

C*HioN,«2HCl 
H.S. No. 1330 

OSHA has no limit for piperazine 
dihydrochloride in construction, 
maritime, or agriculture. The ACGIH 
recommends a TLV*-TWA limit of 5 
rag/m*. There is no NIOSH REL; 
however, NIOSH concurs (Ex. 8-47, 
Table Nl) with the limit being proposed. 
OSHA is proposing a 5 mg/m* 8-hour 
TWA limit for this substance in 
construction, maritime, and agriculture. 
This is the limit recently established for 
this substance in general industry. 

Piperazine dihydrochloride is a white, 
water-soluble solid in the form of 
needles. This substance is used in the 
manufacture of insecticides, 
pharmaceuticals, and fibers (Hawley's 
1987, p. 921). When used in pesticidal 
applications and as directed on the 
laM, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodentidde Act (FIFRA). 

This substance has low systemic 
toxicity and mild irritant properties; the 
compound is biologically active. The 
oral LDso for rats has been reported as 
4.9 g/kg (NIOSH 1984, as cited in 
ACGIH 1986/Ex. 1-3, p. 491). Eye and 
skin irritation have been reported as a 
result of human exposures to high (not 
further specified) levels of piperazine 
dihydrochloride; subjects experienced 
mild to moderate skin bums and 
sensitization. Inhalation of the dust has 
been associated with asthmatic 
reactions (Dow Chemical Company 
1977h, as cited in ACGIH 1988/Ex. 1-3, 
p. 491). 

OSHA is proposing to establish a limit 
of 5 mg/m* as an 8-hour TWA for 
piperazine dihydrochloride in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit is necessary to reduce the 


significant risks of sensitization and eye 
and skin irritation, material health 
impairments that are potentially 
associated with exposure to this 
substance at levels above the proposed 
limit In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

N-PROPYL NITRATE 

CAS; 627-13-4; Chemical Formula: 

CHaCHiCHaONO* 

H.S. No. 1340 

OSHA currently has an 8-hour TWA 
limit of 25 ppm for n-propyl nitrate in the 
construction and maritime industries. 
There is no limit in agriculture. The 
ACGIH has a 25-ppm TLV«-TWA and a 
15-minute TLV®-STEL of 40 ppm. 

NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limits bei^ 
proposed. OSHA is retaining the 25 ppm 
O-hour TWA limit and proposing to add 
a 40 ppm STEL for this substance in 
construction and maritime: the Agency 
is also proposing to extend these limits 
to agriculture. These are the limits 
recently established for this substance 
in general industry. 

N-Propyl nitrate is a pale yellow 
liquid with a sickly sweet odor. It is 
used as an intermediate in chemical 
synthesis and as a fuel ignition promoter 
(ACGIH 1986, p. 505). 

Rats inhaling propyl nitrate vapor for 
4 hours at a concentration of 10,000 ppm 
exhibited cyanosis and 
methemoglobinemia before they died 
(Hood 1953, as cited in ACGIH 198d/Ex. 
1-3, p. 505). The intravenous LDso in 
unanesthetized rabbits has been 
reported to be between 200 and 250 mg/ 
kg; in anesthetized dogs and cats, 
intravenous doses of between 100 and 
200 mg/kg were usually fatal (Murtha, 
Stabile, and Wills 1956/Ex, 1-649). The 
authors of these studies (1956/Ex. 1-649) 
concluded that n-propyl nitrate exerts a 
direct action on the vascular smooth 
muscle and that the ensuing cardiac 
effects and respiratory depression 
contribute to the compound's 
hypotensive action (Murtha, Stabile, and 
Wills 1956/Ex. 1-649). Inhalation trials 
in mice, rats, hamsters, guinea pigs, and 
dogs have established 4-hour LCm 
values ranging from 9000 to 10,000 ppm 
for rats, 6000 to 7000 ppm for mice, and 
2000 to 2500 ppm for dogs. Dogs 
survived repeated exposures (6 hours/ 
day, 5 days/week) at 260 ppm for 8 
months, although slight clinical signs 
were observed during the first 2 weeks 
of exposure (Rinehart, Garbers, Greene, 
and Stoufer 1958/Ex. 1-524). The 
percutaneous toxicity of n-propyl nitrate 
is low, but this substance may cause 
inflammation and thickening of the skin 


after repeated exposures; these effects 
are sometimes transient (ACGIH 1986/ 
Ex. 1-3, p. 505). 

In construction and maritime, OSHA 
is retaining the PEL of 25 ppm as an 8- 
hour TWA and proposing to add a STEL 
of 40 ppm for n-propyl nitrate: the 
Agency is also proposing to extend 
these limits to agriculture. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
against the significant risk of cyanosis, 
methemoglobinemia, and hypotension, 
all material health impairments that are 
potentially associated with exposure to 
n-propyl nitrate. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
PYRETHRUM 

CAS: 8003-34-7; Chemical Formula; 

C 2 |H 280 $ or Cs 2 H 280 s 
H.S. No. 2136 

In general industry, construction, and 
maritime, OSHA's current permissible 
exposure limit for pyrethrum is 5 mg/m* 
as an 8-hour TWA. There Is no limit in 
agriculture. The ACGIH has a TLV^- 
TWA of 5 mg/m* for pyrethrum. NIOSH 
has no REL for this substance but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA limit of 5 mg/ 
m* for pyrethrum in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Pyrethrum is an insecticide extracted 
from chrysanthemums; it is a viscous 
brown resin or solid composed of six 
active principles: Pyrelhrins I and II, 
cinerins I and n. and jasmolin I and II. 
Pyrethrum is used as a botanical 
insecticide (ACGIH 1986, p. 506; New 
Jersey Fact Sheet 1986, p. 1). When used 
in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodentidde Act (FIFRA). 

Pyrethrum causes dermatitis, 
sensitization, and central nervous 
system effects in humans and animals. 
The oral LDsos in rats and mice are 200 
mg/kg and 370 mg/kg, respectively 
(RTECS1990). The dermal LD 50 in rats is 
greater than 1800 mg/kg (ACGILI1986, p. 
506). An intravenous pyrethrum dose of 
5 mg/kg caused behavioral symptoms 
and convulsions in rats (RTECS 1990). 
The acute effects of pyrethrum 
poisoning in animals include excitation, 
convulsions, tetanic paralysis, and 
muscular fibrillation (Chevalier and 
Ripert 1927, in Hayes 1982, p. 76). Death 
is usually due to respiratory failure 
(Chevalier 1930. Shimkin and Anderson 
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1936. Leonard 1942. Chevalier and Riperl 
1927. In Hayes 1982. p. 76). Rats exposed 
once to 6000 mg/m* of pyrethnim In 
peanut oil for 30 minutes showed 
moderate lung congestion at autopsy 
(Carpenter. Weil. Pozzani. and Smyth 
1950. in ACGIH 1986. p. 506). A 
pjTethrum concentration of 18 mg/m* 
iidialed by rats and dogs for 30-minute 
periods over 31 days caused only slight 
lung irritation (Carpenter. Weil. Pozzani. 
and Smyth 1950, in ACGH1 1988, p. 506). 
Dogs showed signs of tremor, ataxia, 
labored respiration, and excess 
salivation when fed pyrethrins at a 
dietary level of 5000 ppm for 90 days 
(Griffin 1973, in Hayes 1982, p. 77). The 
only significant effects seen In male and 
female rats fed dietary levels of 
pyrethrin (equivalent to 10. 50. or 250 
mg/kg) for 2 years was slight but 
definite liver damage in animals 
exposed at the higher dose levels 
(Lehman 1965. in Hayes 1982, p. 77). Rats 
given daily gavage doses of 50.100, or 
150 mg/kg on days 8 to 15 of pregnancy 
had a higher incidence of resorptions 
compared with controls, and rats fed a 
dietary pyrethnim level of 5000 ppm 
beginning 3 weeks before first mating 
had weanlings whose weights were 
significantly lower than those of 
controls (Khera et al. 1982, in Proctor. 
Hughes, and Fischman 1988, p. 430; 
Griffin 1973. in Hayes 1982, p. 78). 

The most common effect of exposure 
to pyrethnim in humans is dermatitis, 
which is usually manifested as a mild 
erythematous dermatitis with vesicles, 
papules in moist areas, and intense 
pruritus: a bullous dermatitis may also 
develop (Hayes 1963, in Proctor. Hughes, 
and Fischman 1988, p. 430). The lowest 
lethal oral dose of pyrethrum in humans 
is 1 g/kg (RTECS1990). In pure form, 
pyrethnim constituents pyrethrin I and II 
are reported to be irritating to the eyes 
and mucous membranes (Grant 1986. p. 
774). In a study of workers processing 
pyrethnim powder. 30 percent were 
found to have erythema, skin 
roughening, and pruritus; these effects 
cleared after cessation of exposure 
(Casida 1973, in Proctor, Hughes, and 
Fischman 1988, p. 430), A sensitization 
reaction has been reported in a worker 
exposed to pyrethrum dust: the signs 
and symptoms associated with this 
episode included reddening, burning, 
itching, and swelling of the cheeks, eyes, 
and face and severe pruritus. These 
effects disappeared within 2 days after 
the cessation of exposure (Casida 1973. 
in Proctor, Hughes, and Fischman 1988. 
p. 430). The symptoms of sensitivity to 
pyrethrum may resemble those seen in 
pollinosis: sneezing, nasal discharge. 


and nasal stuffiness (Feinberg 1934: 
Ramirez 1930, in Hayes 1982, p. 79). 

Based on this evidence. OSHA 
preliminarily concludes that pjTethrum 
causes dermatitis, skin sensitization, 
and eye and nose irritation in exposed 
workers. OSHA therefore believes that, 
in the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that 
establishing a PEL of 5 mg/m* as an S- 
hour TWA for pyrethrum in agriculture 
is necessary to significantly reduce 
these risks of material health 
impairment. In addition, promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

PYRIDLNE 

CAS: 110-88-1: Chemical Formula: 

C.H5N 

H.S. No. 2137 

In general industry, construction, and 
maritime, OSHA’s current permissible 
exposure limit for pyridine is 5 ppm as 
an 8-hour TWA. There is no limit for this 
substance in agriculture. The ACGIH 
has a TLV®-TWA of 5 ppm for pyridine. 
NIOSH has no REL for this substance 
but concurs (Ex. 8-47, Table N3A) with 
the limit being proposed. OSHA is 
proposing an 8-hour TWA limit of 5 ppm 
for pyridine in agriculture. Promulgation 
of this limit vrill make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Pyridine is a flammable, colorless to 
yellow liquid with a strong and 
disagreeable odor. Pyridine is used as a 
fungicide, in the synthesis of vitamins 
and drugs, as a solvent, an alcohol and 
antifreeze denaturant and a dyeing 
assist (ACGIH 1986, p. 507: Hawley's 
1987, p. 982). When used in pestictdal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

P>’ridine causes eye, skin, and mucous 
membrane irritation, central nervous 
system effects, bone marrow changes, 
and liver and kidney damage in humans 
and animals. The oral LDaoS in rats and 
mice are 691 mg/kg and 1500 mg/kg. 
respectively (RT^fe 1990). The dermal 
LDso in rabbits is 1121 mg/kg (RTECS 
1990). The mean lethal concentration in 
rats is 4000 ppm for 4 hours (RTECS 
1990). Severe eye irritation (graded 7 on 
an ascending severity scale of 1 to 10) 
developed in rabbits when 2 mg of 
pyridine was put into their eyes: in 
contact with the skin for 24 hours, 
pyridine caused mild irritation in rabbits 
(RTECS 1990). In animals, the major 
effects from exposure to large doses of 
p>Tidine by any route include irritation 


and narcosis: liver and kidney damage 
occur after repeated feedings (Clayton 
and Clayton 1981, p. 2728). 

The vapor of pyridine causes eye and 
nasal irritation, and prolonged or 
repeated contact of pyridine with the 
skin results in skin irritation (ACGIH 
1986, p. 507: Proctor. Hughes, and 
Fischman 1988. p. 431). Exposure to 10 
ppm pyridine caused a mild degree of 
irritation in some volunteers (Smyth 
1956). A 29-year-old woman developed 
symptoms of nervous system Inhibition, 
speech disorders, and diffuse cortical 
affliction after breathing pyridine vapors 
at an unspecified concentration for 15 to 
20 minutes: symptoms were not detected 
until 10 hours after exposure (Kuzelova 
et al. 1975. in HSDB 1988). Symptoms of 
nausea, headache, insomnia, 
nervousness. low back pain, and 
frequent urination have occurred in 
workers exposed to concentrations of 
pyridine averaging 125 ppm for 4 hours/ 
day for 1 to 2 weeks (Reinhardt 1981, in 
ACGIH 1988, p. 507). An epileptic 
patient being treated with 1.8 to 2.5 ml 
pyridine daily for 2 months developed 
serious liver and kidney damage 
(Pollack et al. 1943, in Proctor. Hughes, 
and Fischman 1988, pp. 430-431). The 
most important effects of chronic 
pyridine inhalation are on the liver, 
kidneys, and bone marrow (Smyth 1956. 
In ACGIH 1986, p. 507). Chronic 
exposure of chemical plant workers to 
pyridine concentrations ranging from 6 
to 12 ppm caused 8>miptoms of central 
nervous system depression such as 
headache, vertigo, nausea, and vomiting 
(Teisinger 1948. in Proctor. Hughes, and 
Fischman 1988. p. 430). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that pyridine causes irritation, central 
nervous system effects, and liver and 
kidney damage. OSHA believes that, in 
the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these exposure-related 
effects. The Agency preliminarily 
concludes that establishing a PEL of 5 
ppm as an 8-hour TWA for pyridine in 
agriculture is necessary to substantially 
reduce the risk of these material health 
impairments. In addition, promulgation 
of this limit will make OSHA's PEL for 
this substance consistent across all 
regulated sectors. 

SELENIUM AND COMPOUNDS (as Se) 
CAS: 7782-49-2: Chemical Formula: Se 
H.S. No. 2140 

In construction and maritime. OSHA’s 
permissible exposure limit for selenium 
and its compounds (measured as 
selenium) is 0.2 mg/m* as an 8-hour 
TWA. There is no limit in agriculture. 
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The ACGIH has a TLV*-TWA of 0.2 
mg/m* for selenium and compounds. 
NIOSH has no REL, OSHA is proposing 
an 8-hour TWA PEL of 0.2 mg/m* for 
selenium and its compounds in 
agriculture. Promulgation of this limit 
will make the PEL for these substances 
consistent across all OSHA-regulated 
sectors. 

Selenium is a non-metallic dark red to 
blush black solid; it may also take the 
form of dark red, gray, or black crystals. 
Selenium and its compounds are used as 
insecticides and in the manufacture of 
glass, pigments, xerography. rectiHers, 
steel, photography, catalysts, and 
rubber, selenium compounds are also 
used to treat various human and animal 
diseases (ACGIH 1980, p. 517; Clayton 
and Clayton 1981, p. 2130). When used 
in pesticidal applications and in 
eccordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FTFRA). 

Selenium and its compounds cause 
eye, skin, and mucous membrane 
irritation, central nervous system 
effects, gastrointestinal dishirbances, 
and loss of hair and fingernails. The oral 
LDm in rats is 6700 mg/m*; rats given 
this dose showed somnolence, dyspnea, 
and nutritional and metabolic changes 
(RTECS 1990). The lowest lethal 
inhalation dose in rats is 33 mg/m* for 8 
hours, at which level hemorrhage, 
emphysema, and acute pulmonary 
edema were seen (RTECS 1990). Of the 
selenium compounds, sodium selenate 
has the lowest oral LDm, which is 2.3 
mg/kg in rabbits (ACGIH 1986, p. 517). 
Selenium sulfide has an oral LD&o of 370 
mg/kg in mice (ACGIH 1988, p. 517). 
Animals exposed to selenium anhydride 
at a concentration of 150 mg/m* for 4 
hours showed signs of conjunctivitis, 
pulmonary edema, and convulsions 
prior to death; degenerative changes in 
the liver, kidneys, spleen, and heart 
were seen at autopsy (NIOSH/OSHA 
Occupational Health Guideline 1981, p. 
2). Animals fed diets containing 5 to 15 
ppm of selenium developed hepatic 
necrosis, hemorrhage, and cirrhosis; 
some species also developed marked 
progressive anemia (National Research 
Council 1980, in Proctor. Hughes, and 
Fischman 1988, p. 439). Chronic 
exposure can cause a condition called 
“alkali disease,” which is characterized 
by emaciation, lack of vitality, loss of 
hair, and deformities of the bones that 
cause pain and lameness; animals may 
also be anemic, have congestive heart 
failure, cirrhosis of the liver, scarring of 
the kidneys, and joint erosion of the long 
bones (Radeleff 1964, in Hayes 1982, p. 
54). Eleven of 53 rats developed liver¬ 


cell adenomas or low-grade carcinomas; 
43 of 53 rats developed cirrhotic livers, 
and four rats developed advanced 
adenomatoid hyperplasia after surviving 
on diets of 5, 7, or 10 mg selenium per kg 
of diet for 18 to 24 months (Nelson et al. 
1943, in lARC 1975, Vol. 9, p. 251). Rats 
fed selenium at concentrations of 4, 6, 8, 
or 16 mg/kg of diet died of toxic 
hepatitis within 100 days (Harr et al. 
1907, in lARC 1975, Vol. 9. p. 252). 
Selenium also causes reproductive 
effects in mice and premature death in 
young mice and rats (Schroeder and 
Mitchener 1971b, in lARC 1975, VoL 9, p. 
253). 

The lowest toxic dermal dose for a 
selenium compound in humans is 2 mg/ 
kg for selenium oxychloride (RTECS 
1990). Acute industrial exposure to 
selenium causes symptoms of mucous 
membrane irritation, sneezing, coughing, 
eye redness, difficult breathing, frontal 
headache, and dyspnea in exposed 
workers (Clinton 1947, in Clayton and 
Clayton 1981, p. 2131). Garlic breath is a 
classic symptom of selenium exposure 
(Rom 1983, p. 499). Selenium dioxide 
splashed into the eye can cause the 
development of a pink allergic-type 
reaction of the eyelids; there may also 
be conjunctivitis of the palpebral 
conjimctiva (Glover 1970, in Clayton and 
Clayton 1981, p. 2131). After being 
accidentally sprayed in the eyes with 
selenium dioxide, a chemist experienced 
bums of the skin, eye irritation, blurred 
vision, and dulling of the cornea; the 
eyes had returned to normal 16 days 
later (Middleton 1947, in Proctor, 

Hughes, and Fischman 1988, p. 438). 
Symptoms of mucous membrane 
irritation, pulmonary edema, bronchitis, 
and bronchial pneumonia occurred after 
an accidental poisoning from hydrogen 
selenate (Olson 1986, in Proctor, Hughes, 
and Fischman 1988, p. 437). Workers 
exposed to unspecified concentrations 
of selenium oxide developed 
bronchospasm and dyspnea; after 12 
hours, they developed metal fume fever, 
with symptoms such as chills, fever, and 
headache. A few of these workers 
developed bronchitis and pneumonitis, 
but all of the workers were 
asymptomatic within a week (Wilson 
1962, in Proctor, Hughes, and Fischman 
1988. p. 438). In China, a disease that 
was characterized by symptoms of hair 
and nail loss, skin lesions, nervous 
system abnormalities, paralysis, and 
hemiplegia was attributed to chronic 
selenium poisoning (Yang et al. 1983, in 
PH&F 1988, p. 438). Unaffected people 
had an average daily selenium intake of 
0.1 mg, while six sick individuals had an 
average daily intake of 5.0 mg; there 
were no reports of disabling chronic 


disease or death from these exposures 
(Yang 1983, in Proctor, Hughes, and 
Fischman 1988. p. 438). In a plant 
producing selenium rectifiers, 35 of 62 
workers reported experiencing various 
symptoms including headache; nine 
workers were found to have 
conjunctivitis and slight 
tracheobronchitis (Kinningkeit 1962, in 
ACGIH 1986, p. 517). A group of 200 to 
300 workers in a similar plant 
experienced symptoms of garlic odor of 
breath, skin rashes, indigestion, metallic 
taste, and socio-psychological effects; 
urinary selenium concentrations among 
these workers ranged from 0.25 mg/ml 
to 0.43 mg/ml, and air concentrations 
ranged from 0.2 mg/m* to as high as 3.6 
mg/m* (Glover 1970; Glover 1967, in 
ACGIH 1986, p. 517). According to the 
International Agency for Research on 
Cancer, there is inadequate evidence to 
evaluate the carcinogenicity of selenium 
and its compounds in humans and 
animals (lARC 1975, Vol. 9). 

Based on this evidence, OSHA 
preliminarily concludes that exposure to 
selenium and its compounds causes 
irritation of the eyes, skin, and mucous 
membranes, central nervous system 
effects, gastrointestinal disturbances, 
and liver and kidney effects. OSHA 
preliminarily finds that, in the absence 
of a limit, workers in agriculture are at 
significant risk of experiencing these 
adverse health effects. The Agency 
believes that the proposed limit for 
selenium and compounds of 0.2 mg/m* 
as an 8-hour TWA is necessary to 
significantly reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
OSHA’s PEL for these substances 
consistent across all regulated sectors. 

SILVER. METAL AND SOLUBLE 

COMPOUNDS (as Ag) 

CAS: 7440-22-4; Chemical Formula: Ag 

(metal); varies (compounds) 

H.S. No. 2143 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for silver metal and the soluble 
silver compounds (measured as silver), 
is 0.01 mg/m* as an 8-hour TWA. There 
is no limit in agriculture. The ACGIH 
has an 8-hour TLV®-TWA of 0.01 mg/m* 
for these substances. NIOSH has no REL 
for these substances but concurs (Ex. 8- 
47. Table N3A) with the limit being 
proposed OSHA is proposing to 
establish an 8-hour TWA limit of 0.01 
mg/m* for silver metal and the soluble 
silver compounds in agriculture. 
Promulgation of this limit will make the 
PEL for these substances consistent 
across all OSHA-regulated sectors. 
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Silver is a hard, brilliant white, 
lustrous, ductile metal. Silver nitrate is a 
colorless, odorless solid that may turn 
gray, and silver fluoride takes the form 
of a yellow to white, odorless solid. The 
principal soluble compounds of silver 
are silver nitrate, silver chloride, silver 
fluoride, and silver sulfide. Soluble 
silver compounds ere used in 
photographic films, indelible inks, silver 
salts, metlicines, and hair dyes and are 
also used to silver mirrors, plate silver, 
and catalyze ethylene oxide. These 
compounds are also used as pesticides, 
laboratory reagents, and as substitutes 
in organic compounds (Hawley’s 1987, p. 
1043; ACGIH1986. p, 529). WTien used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EIPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (HFRA). 

In humans, industrial exposure to the 
dust or fume of metallic silver or to the 
mists of soluble silver compounds is 
associated with the development of 
aigyria. a bluish-grey discoloration of 
the eyes, mucous membranes, or skin; 
argyria is caused by the impregnation of 
the tissues with silver. In addition, 
several of the soluble silver compounds, 
such as silver nitrate, cause eye. nose, 
and upper respiratory tract irritation on 
acute exposure and kidney, liver, and 
lung damage on chronic exposure 
(fGaassen, Amdur, and Doull 1986, p. 
625). The acute toxicity of all of the 
soluble silver compounds is high, 
regardless of the route of administration 
(Clayton and Clayton 1981. p. 1886). The 
oral LDso for silver nitrate in mice is 50 
mg/kg; in guinea pigs, the oral IDao for 
silver fluoride is 300 mg/kg (Clayton and 
Clayton 1981, p. 1886). Administered 
orally to experimental animals in 
repeated doses, metallic silver caused 
pigmentation of the eyes (Grant 1988. p. 
815). Instilled into the eyes of rabbits, a 
d-percent solution of silver nitrate 
caused scarring and a 12-percent 
solution caused blindness (HSDB 1989) 
Oral dosing with silver nitrate caused 
vascular hypertension in experimental 
animals; at autopsy, kidney changes 
were seen in these animals (HSDB 1989). 
Intravenous administration of silver 
nitrate caused hemolysis and death in 
animals of several species (HSDB 1989). 

In humans, overexposure to the dust 
or fume of silver metal or to the soluble 
co.mpcunds of silver causes argyriau 
evidenced as a bluish-gray discoloration 
of the eyes, mucous membranes, or skin. 
Argyria may be either localized or 
systemic. Localized argy'ria is caused by 
the embedding of silver particles in the 
skin or by the absorption of silver salts 
through the sweat glands (Clayton and 


Clayton 1931, p. 1837). If the dust. fume, 
or mist of the soluble compounds of 
silver is inhaled in sufficient quantities, 
argyria of the upper respiratory tract 
may occur. Two workers engaged in the 
manufacture of silver nitrate developed 
aig>'na of the respiratory tract, which 
was associated with mild clironic 
bronchitis (Brow ning 1960, pp. 296-301. 
in Proctor. Hughes, and Fischman 1988. 
p. 442). Generalized argyria is 
manifested as widespread pigmentation 
of the skin, eyes, and nails (Clayton and 
Clayton 1981, p. 1887-1868). A worker 
•'massively** overexposed to the heated 
vapor of metalhc silver for 4 hours 
subsequently developed pulmonary 
edema and lung damage (Forycki et al^ 
Bull Inst. Maritime Tropical Medicine in 
Gydnia 34:199-202,1983). Twelve cases 
of argyria were reported in silver 
wozicers exposed to concentrations of 1 
to 2 mg/m’ of silver during varnish 
spraying (Jindrichova 1963, in ACGIH 
1986, p. 529). Eleven of these workers 
had upper respiratory tract argyrosis 
and nine showed argyria of the 
conjunctiva or cornea (jindrichova 1963, 
in ACGIH 1986, p. 529). Four cases of 
eye and skin argyrosis also were 
reported in silver polishers (Perrone el 
al. 1977, in ACGIH 1988. p. 529). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that exposure to sUver metal and the 
soluble silver compounds causes eye. 
skin, and mucous membrane irritation, 
as well as respiratory, gastrointestinal, 
central nervous system, liver, and 
kidney effects. OSHA therefore believes 
that, in the absence of a limit workers 
in agriculture are at significant risk of 
experiencing these adverse exposure- 
related effects. The Agency believes that 
the proposed TWA limit of 0.01 mg/m^ 
for silver and its soluble compounds 
(measured as silver) is necessary to 
substantially reduce the significant risk 
that workers in agriculture will 
experience these material health 
impairments. Promulgation of this limit 
will also make the PEL for silver and its 
soluble compounds consistent across all 
regulated sectors. 

SODIUM FLUORO ACETATE 
CAS: 62-74-6; Chemical Formula: 

CftFCOONa 
H S. No. 1366 

In construction and maritime, the 
current OSHA standard for sodium 
fluoroacetate is 0.05 mg/m’ as an B-hour 
TWA, with a skin notation. There is no 
limit in agriculture. The ACGIH has 
exposure limits of 0.05 mg/ra* TLV*- 
TWA and ai5 mg/m* TLV*-STEL. with 
a skin notation. In construction and 
maritime, OSHA is retaining its B-hour 
TWA PEL and skin notation and is 


proposing to add a ST£L of 0.15 mg/m*: 
the Agency is also proposing !o extend 
these limits to agriculture. NiOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the limits being proposed, which 
were recently established for this 
substance in general indusUy. 

Sodium fluoroacetate is a fine white 
powder, which is sometimes dyed black 
for commercial use. It is used as a 
rodenticide (ACGIH 1986, p. 534). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Sediom fluoroacetate causes vomiting, 
comnilsions, and ventricular fibrillation. 
It is highly toxic by inhalation, ingestion, 
or via absorption through the skin 
(NIOSH/OSHA 1981). The ACGIH 
calculated and set the threshold limit of 
0.05 mg/m® based on studies of rats 
indicating an oral IIXo of 1.7 mg/kg 
(Lehman 1951/Ex. 1-790). Tissue 
changes in rats were noted in a later 
study by the same author in which the 
animals were fed 0 25 mg sodium 
fluoroacetate/kg/day (Lehman 1952. as 
cited in ACGIH 1988/Ex. 1-3, p. 534): the 
equivalent level in humans would be 17 
mg/person/day. A further study by 
Miller and Phillips (1955. as cited in 
ACGIH 198ti/Ex, 1-3, p. 534) examined 
growth rates in rats fed various dosages 
of sodium fluoroacetate. Rats who 
received 10 ppm in their diet 
experienced a transient fluctuation in 
growth rate. Al 20 ppm (approximately 2 
mg/kg in young rats), the growth rate 
declined markedly the first week; the 
rats survived and resumed growth at the 
normal rate in 3 to 4 weeks. Tolerance 
for the chemical lasted less than 2 
weeks, and those rats who had adjusted 
to sodium fluoroacetate showed a 
second retardation of growth when 
returned to a dietary level of 20 ppm 
after a 2-week interval of eating a 
normal diet Miller and Phillips (1935, as 
cited in ACGIH 1986/Ex. 1-3. p. 534) 
noted that rats conditioned to a dietary 
level of 20 ppm were then able to adjust 
to a level of 40 ppm (a dose that is 
greater than the sin^e LDj© dose per 
day). 

Based on this evidence. OSHA is 
retaining the 8-hour TWA limit of 0.05 
mg/m® and the skin notation and is 
proposing a STEL of 0.15 mg/m® for 
sodium fluoroacetate in construction 
and maritime; the Agency is also 
proposing these limits in agriculture. 
OSHA preliminarily concludes that the 
8-hour TWA and short-term exposure 
limits, with a skin notation, will reduce 
the risk of systemic effects posed to 
workers in these sectors who are 
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exposed to sodium fluoroacetate. OSHA 
considers these effects material health 
impairments. Promulgation of these 
limits will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

STRYCHNINE 

CAS: 57-24-9; Chemical Formula: 

C,iH2,N,0, 

H.S. No. 2145 

OSHA’s PEL for strychnine in general 
industry, construction, and maritime is 
0.15 mg/ra* as an 8-hour TWA. There is 
no limit in agriculture. The 1907-1988 
ACGIH TLV«-TWA is also 0.15 mg/m\ 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed for strychnine. OSHA is 
proposing an 8-hour TWA of 0.15 mg/m® 
for strychnine in agriculture. 
Promulgation of this limit would make 
OSHA’s PEL for this substance 
consistent across all industry sectors. 

Strychnine is an odorless, colorless or 
white crystalline solid (HSDB1989). 

This substance is used to control 
rodents in agriculture and also hnds 
limited use in medicine (ACGIH 1986, p. 
538). When used in pesticidal 
applications and in accordance with the 
laM. this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Strychnine is a powerful convulsant in 
both humans and animals. The oral LD50 
in rats is 2350 fig/kg, and the oral LDso 
in dogs is 500 fig/kg (RTECS 1990). 
Acutely poisoned animals develop 
severe convulsions and paralysis before 
death (RTECS 1990). Strychnine’s 
stimulant properties act principally on 
the spinal coiid, but the medullary 
centers of the brain are also involved 
(Hayes 1982, p. 98). 

Strychnine’s effects on humans are 
similar to those in animals. The mean 
lethal dose in humans is estimated to lie 
between 100 and 120 mg (or 1.5 to 2 mg/ 
kg body weight). However, a total dose 
as small as 16 mg has killed an adult 
(Gosselin, Smith, and Hodge 1984, p. III- 
375). Doses of 5 to 7 mg cause muscle 
tightening and twritching; the neck. jaws, 
and little fingers are particularly 
affected (Hayes 1982, pp. 96-101). After 
ingestion, any stimulus (light, sound, 
touch) is likely to set off a violent 
convulsion (Franz 1985). As many as 10 
to 15 convulsions may occur before 
death, although cardiac or respiratory 
arrest may occur between the second 
and third convulsions (Hayes 1982. pp. 
96-101). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that workers in agriculture are at 
significant risk of experiencing 
strychnine’s con\^sant effects in the 


absence of an OSHA PEL. Accordingly, 
OSHA is proposing a PEL of 0.15 mg/m® 
as an 8-hour TWA for strychnine in 
agriculture. The Agency believes that 
this limit is necessary to substantially 
reduce the signiBcant risk of these 
adverse health effects, which constitute 
material health impairments. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
TELLURIUM AND COMPOUNDS (as 

Te) 

CAS: 13494-80-9; Chemical Formula: Te 
H.S. No. 2150 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for tellurium and its compounds 
(measured as tellurium) is 0.1 mg/m® as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
T1.V*-TWA of 0.1 mg/m® for tellurium 
and its compounds. NIOSH has no REL 
for these sub.stances but concurs (Ex. 8- 
47) writh the limit being proposed. OSHA 
is proposing an 8-hour TWA PEL of 0.1 
mg/m® for tellurium and compounds 
(measured as tellurium) in agriculture. 
Promulgation of this limit wall make the 
PEL for these substances consistent 
across all OSHA-regulated sectors. 

Tellurium is a non-metallic silvery- 
white lustrous solid. This substance is 
used as an additive for copper, iron, and 
steel, in the vulcanization of rubber, as a 
coloring agent in ceramics, and as an 
ingredient in thermoelectric devices and 
in storage batteries. Some telluride 
compounds are used as semiconductors 
(ACGIH 1986. p. 555; Hawley’s 1987, p. 
1124). Examples of tellurium compounds 
are hydrogen tsUuride. potassium 
tellurite, and sodium teUurate. 

(Tellurium hexafluoride has a separate 
PEL) 

Tellurium causes garlic odor of the 
breath, central nervous system effects, 
and kidney and liver damage in humans; 
in animals, this substance causes 
neurotoxic and teratogenic effects. The 
oral LDsoS for tellurium in rats, mice, 
rabbits, and guinea pigs are 83 mg/kg, 20 
mg/kg, 67 mg/kg. and 45 mg/kg. 
respectively (RTECS 1990). Acute 
exposure to tellurium can cause 
restlessness, tremor, diminished 
reflexes, paralysis, convulsions, 
somnolence, coma, and death (Cooper 
1971, in Proctor, Hughes, and Fischman 
1988, p. 458). Inhalation of hydrogen 
telluride has produced pulmonary 
irritation and hemolysis of red blood 
cells in animals (AIHA Hygienic Guide 
Series 1964; Cerwenka and Cooper 1961, 
in Proctor, Hughes, and Fischman 1988. 
p. 458). A dietary concentration of 1500 
ppm had only a slight effect on the 
growth in rats (DeMeio 1946, in ACGIH 


1986, p. 555). Chronic tellurium poisoning 
(by subcutaneous or intramuscular 
Injection) caused degenerative changes 
in the retinal ganglion cells and brain of 
cats after 3 months (Pentschew 195a in 
HSDB 1989). Tellurium poisoning (route, 
dose, and duration not specified) caused 
encephalopathy and changes in the 
retinal ganglion cells, optic nerves, and 
optic tract (Grant 198a p. 887). Given 
3300 ppm in the diet for 5 months, rats 
showed a markedly impaired ability to 
learn sequential behavioral tasks (Dm et 
al. 1972, in HSDB 1989). Rats chronically 
exposed to high doses of tellurium 
dioxide had decreased growtli and 
developed necrosis of the liver and 
kidney (Cerwenka and Cooper 1961: 
Browning 1969. in Klaassen. Amdur. and 
Doull 1986, p. 625). Pregnant rats fed 300 
to 500 ppm tellurium had a high 
incidence of hydroencephalic offspring 
(Duckett 1970, in Proctor, Hughes, and 
Fischman 1988, p. 458). Pregnant rats 
and rabbits fed a diet containing 3000 or 
15,000 ppm (rats) or 5250 ppm (rabbits) 
tellurium during pregnancy give birth to 
offspring with skeletal and soft-tissue 
malformations (Johnson. Christian. 
Hobennan, DeMurco, Kilpper. and 
Mermelstein 1Q89, in Fund. AppL 
Toxicol. ll(4):691-702). Weanling rats 
fed 10.000 ppm tellurium developed 
segmental demyelination; however, 
remyelination occurred even after 
continued exposure to tellurium 
(Lampert. Garro. and Pentschew 1970. in 
Proctor, Hughes, and Fischman 1988, p. 
458). Neonatal rats exposed to tellurium 
in mothers’ milk from birth until 
sacriBce at 7, 14, 21. or 28 days of age 
showed Schwann cell and myelin 
degeneration in the sciatic nerves and 
hypomyelination of the optic nerves at 
autopsy (Jackson, Hammurg, Worth, and 
Duncan 1989, in Acta. Neuropathol. 

Berlin 78(3):301-309). 

No serious cases of industrial 
poisoning caused by tellurium have been 
reported in humans. A garlic odor of the 
breath and sweat, dryness of the mouth, 
a metallic taste in the mouth, 
somnolence, anorexia, and nausea were 
reported among iron foundry workers 
exposed to tellurium concentrations 
between 0.01 and 0.1 mg/m® for 22 
months; somnolence and metallic taste 
did not occur until these workers* 
urinary tellurium levels were at least 
0.01 mg/1 (Steinberg, Massari, Miner, 
and Rink 1942; Cerwenka and Cooper 
1961, in AIHA Hygienic Guide Series 
1964). Mild neurologic effects have 
occurred in workers exposed to 
tellurium salts during industrial 
manufacturing processes (Klaassen. 
Amdur, and Doull 1986, p. 374). In 
workers in an electrolytic lead refinery. 
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exposure to tellurium dioxide resulted in 
skin lesions in the form of scaly, itching 
patches, and loss of sweat function 
(Browning 1969, in Proctor, Hughes, and 
Fischman 1988. p. 458). Accidental 
administration of about 2 gm of sodium 
tellurite caused death in two adults 
within 6 hours. The signs of toxicity 
were vomiting, renal pain, stupor, loss of 
consciousness, irregular breathing, and 
cyanosis; autopsy revealed fatty 
degeneration of ^e liver (Gosselin 1984, 
p. 11-129). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that tellurium and its compounds impart 
a garlic odor to the breath and sweat 
and cause central nervous system 
effects, cardiac effects, and kidney and 
liver changes. OSHA preliminary finds 
that in the absence of a limit workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. Accordingly, the Agency 
proposes to establish an 8-hour TWA 
limit of 0.1 mg/m® for tellurium and its 
compoimds in agriculture. OSHA 
believes that the proposed limit is 
necessary to substantially reduce these 
risks of material health impairment. In 
addition, promulgation of this limit will 
make OSHA’s PEL for these substances 
consistent across all regulated sectors. 
tetraethyl lead (as Pb) 

CAS: 78-00-2; Chemical Formula: 

(C2H6)4Pb 

H,S. No. 1386 

0SHA*8 8-hour TWA limit for 
tetraethyl lead (TEL) in construction and 
maritime is 0.1 mg/m®, measured as 
lead, with a skin notation. There is no 
limit in agriculture. The ACGIH 
recommends that worker exposures to 
TEL not exceed 0.1 mg/m* tHvA; the 
ACGIH also recommends a skin 
notation. NIOSH has no REL, but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA limit of 0.075 
mg/m®, and a skin notation, for 
tetraethyl lead in construction, maritime, 
and a^culture. This is the limit recently 
established for TEL in general industry. 

Tetraethyl lead is a colorless liquid 
that may be dyed red, orange, or blue 
and that has a slightly musty odor. It is 
used as an anti-knock additive in 
gasoline (ACGIH 1986, p. 562). 

Tetraethyl lead is a central nervous 
system toxin in humans and animals. 

The oral LDm in rats is 12.3 mg/kg. and 
the LCm in the same species is 850 mg/ 
m® for 1 hour (RTECS1990). The lowest 
lethal dermal dose in rabbits is 830 mg/ 
kg (RTECS 1990). Instilled into the eyes 
of rabbits, TEL caused redness, 
blepharospasm, and discharge, but these 
effects were reversible (Grant 1986, pp. 


890-893). Acutely poisoned animals 
showed tremors, irritability, and 
spasticity after a single dose of 
approximately 17 mg/kg; repeated doses 
at one-tenth this level, however, caused 
behavioral changes, peripheral 
hyperemia, cardiac hypertrophy, brain 
edema, and changes in the liver, 
pancreas, thyroid, lung, and thymus 
(lARC 1973, Vol. 2, p. 158). Administered 
to rhesus monkeys orally (at a dose of 6 
mg/kg/day) for 6 months. TEL caused 
no clinical manifestations of toxicity, 
although elevated blood and tissue 
levels of lead were seen in these 
animals (Heywood. R. et al. 1979. 

Toxicol Letter 4(2): 119-125). 
Carcinogenicity bioassays have been 
negative. 

In humans, TEL poisoning causes 
psychosis, convulsions, and if the 
exposure is sufficiently severe, death. 
More than 150 deaths have been 
attributed to TEL poisoning, although 
many of these have involved accidental 
or suicidal ingestion rather than 
occupational exposure. However, 
several workers have died while 
cleaning leaded gasoline storage tanks 
without proper personal protective 
equipment (Proctor. Hughes, and 
Fisc^an 1988, p. 461). TEL poisoning 
can occur after a single one-hour 
exposure to 100 mg/m® or after repeated 
exposures to lower levels, and the signs 
and symptoms may be so subtle as to go 
undetected (Kehoe, in Parmeggiani 1983, 
pp. 1197-1199). The signs and symptoms 
of TEL poisoning include headache, 
fatigue, weakness, nausea, vomiting, 
diarrhea, and anorexia and may 
progress to ataxia, tremor, bradycardia, 
and hypothermia (Grandjean 1984). 
Chronic exposure to TEL causes 
cumulative liver, kidney, and central 
nervous system damage (Cralley and 
Cralley 1985, p. 182). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that workers in construction, maritime, 
and agriculture exposed to this 
substance are at significant risk of 
experiencing central nervous system 
damage as well as liver and kidney 
damage. The Agency believes that the 
proposed PEL of 0.075 mg/m® is 
necessary to substantially reduce this 
significant risk. OSHA is therefore 
proposing a PEL of 0.075 mg/m® as an 8- 
hour TWA (measured as Pb), and a skin 
notation, for tetraethyl lead In 
construction, maritime, and agriculture. 
Promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
TETRAMETHYL LEAD (as Pb) 

CAS: 75-74-1; Chemical Formula: 

(CH3)4Pb 


H.S. No. 1388 

The OSHA limit for tetramethyl lead 
(TML) in construction and maritime is 
0.15 mg/m® (measured as lead) as an 8- 
hour TWA, with a skin notation. The 
ACGIH has a TLV*-TWA of 0.15 mg/ 
m®. with a skin notation, for this 
substance. There is no limit in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA of 0.075 mg/ 
m®, with a skin notation, for this 
substance in construction, maritime, and 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Tetramethyl lead is a colorless liquid, 
which may be dyed blue, orange, or red 
in commercial use; it has a slight musty 
odor. It is used as an anti-knock additive 
in gasoline (ACGIH 1986, p. 565). 

Tetramethyl lead is toxic to the 
central nervous system of humans and 
animals. The oral LDso in rats is 90 mg/ 
kg. the LCfto in mice is 8500 mg/m® for 30 
minutes, and the lowest lethal dermal 
dose in rabbits is 3391 mg/kg (RTECS 
1990). Acutely poisoned animals develop 
tremors, hyperexcitability, and 
convulsions before death (Schepers 
1964). If inhaled, TML has only one- 
tenth the toxicity of tetraethyl lead in 
rats; however, in dogs and mice. TML is 
more toxic than TEL (Cremer and 
Calloway 1961). Rats exposed 
repeatedly to 10.8 mg/kg developed 
behavioral changes and peripheral 
hyperemia; at autopsy, cardiac 
hypertrophy, hyperemia, and edema of 
the bfain and lungs were seen (lARC 
1973, Vol. 2, p. 157). Monkeys given 6 
mg/kg/day intravenous doses of TML 
showed gastrointestinal disturbances, 
tremor, abnormal reflexes, and 
depressed brain cholinesterase levels 
(Heywood et al. 1978). Carcinogenicity 
bioassays with TML have been negative. 
No teratogenic effects were seen in the 
offspring of rats given 40. 80.112, or 160 
mg/kg TML by oral administration 
(McClain and Becker 1972, in lARC 1980, 
Vol. 23, p. 370). 

In humans, several cases of acute 
toxicity have been reported; the signs 
and symptoms were indicative of 
encephalopathy (lARC 1973, Vol. 2. p. 
158). In humans. TEL is believed to be 
three times as toxic as TML (lARC 1973, 
Vol. 2, p. 158). However, there are few 
data on the toxicity of TML in humans. 

OSHA preliminarily concludes, based 
on this evidence in humans and animals, 
that workers in construction, maritime, 
and agriculture are at significant risk of 
experiencing lead poisoning in the form 
of encephalopathy. The Agency believes 
that the proposed PEL of 0.075 mg/m® is 
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necessary to substantially reduce this 
risk among these workers. In addition, 
promulgation of these limits will make 
OSIiA's PELS for this substance 
consistent across all regulated sectors. 
TETRAMETHYL SUCXINONITRILB 
CAS: 3333-52-6; Chemical Formula: 

GiH„N, 

H.S. No.: 2156 

The OSHA limit for tetramethyl 
succinonitrile in general industry, 
construction, and maritime is 0.5 ppm as 
an 8-hour TWA, with a skin notation. 
The ACGIH TLV*-TWA is also OJi ppm 
as an 8-hour TWA, with a skin notation. 
NIOSH has a RJ^ of 1 ppm as a IS- 
minute ceiling but concurs with the limit 
being proposed (Ex. 8-47, Table N3A). 
OSHA is proposing a PEL of 0.5 ppm as 
an 8-hour TWA with a skin notation, in 
agriculture, an action that would make 
the PEL for this substance consistent 
across all OSHA-regulated workplaces. 

Tetramethyl succinonitrile is a 
colorless and odorless solid. This 
substance is a decomposition product 
that is released when 
azobisisobutyronitrile, a foam blowing 
agent, is heated (ACGIH 1986, p. 466). 

Tetramethyl succinonitrile is a 
systemic toxin that produces 
convulsions in exposed humans and 
animals. The oral LDm is 60 mgjkg (Sax 
and Lewis 1989, p. 3228). Rats exposed 
to a 60-ppm concentration of this 
substance for 2 or 3 hours died, as did 
rats exposed for 30 hours to a 6-ppm 
concentration (Oetel 1958, in ACGIH 
1986, p. 566). Ingestion of a 25-mg/kg 
dose of tetramethyl succinonitrile also 
caused 100 percent mortality in rats 
(Oetel 1958). Rats, guinea pigs, rabbits, 
and dogs dosed with this substance by 
various routes of administration 
developed convulsions and 
subsequently died of asphyxiation 
(NIOSH Criteria Document (Nitriles) 
197a p. 155). 

In a personal communication to the 
ACGIH’s TLV® committea Dr. Ernest 
Mastromatteo reported that several 
workers at a vinyl foam plant in 
Ontario. Canada, reported experiencing 
headaches and nausea after exposure to 
tetramethyl succinonitrile (ACGIH 198a 
p. 566). There are reports of similar 
symptoms, and of convulsions and 
comas, in European workers exposed to 
unspecified concentrations of 
tetramethyl succinonitrile (Reinl 1957; 
Quoss 1959, both cited in ACGIH 198a 
p. 566). No other toxicity information 
has been reported for t^s substance. 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that tetramethyl succinonitrile is a 
systemic poison that potentially causes 
headache, nausea, and convulsions in 


exposed workers. Accordingly, the 
Agency is proposing a PEL of 0.5 ppm as 
an 8-hour TTWA with a skin notation, for 
this substance in agriculture. OSHA 
believes that this action will 
substantially reduce these risks of 
material he^th impairment among 
agricultural workers. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
TETRYL (2,4,6- 

Trinitrophenylinethylnitramine) 

CAS: 479-45-8; Chemical Formula: 

C7H5N»Oi 
H.S. No. 2158 

OSHA's current limit for tetryl in 
construction, maritime, and general 
industry is 1.5 mg/m* as an 8-hour 
TWA with a akin notation. There is no 
limit in agriculture, and NIOSH has no 
REL for this substance but concurs (Ex. 
8-47, Table N3A) with the limit beii^ 
proposed. The ACGIH TLV*-TWA is 1.5 
mg/m*, with a skin notation, for this 
substance. OSHA is proposing an 8-hour 
TWA PEL of 1.5 mg/m*, with a skin 
notation, for tetryl in agriculture; 
adoption of this limit would make 
OSHA's PEL for this substance 
consistent across all OSHA-regulated 
industry sectors. 

Tetryl (2,4,8- 

trinitrof^enyimethylnitramine) is used 
as a booster explosive, a component in 
binary explosives, a primer for other 
explosives, and as a chemical indicator 
in the laboratory (HSDB1988). Tetryl is 
a colorless to yellow crystalline solid 
with a bitter taste and no odor (ACGIH 
1986, p. 5661(88)). 

Tetryl is an irritant and sensitizer of 
the skin and respiratory tract; exposure 
to tetryl has also been associated with 
systemic poisoning in the form of blood 
changes and liver toxicity. Little acute 
toxicity information is available. The 
lowest lethal dose of tetryl in dogs by 
subcutaneous administration is 5000 
mg/kg (RTECS1990). Rabbits given 1-g/ 
kg doses of tetryl by stomach tube died 
after no more than three doses; at 
autopsy, degeneration of the kidneys 
was seen in these animals (Wells, 

Lewis, Sansum et al. 1920, in ACGIH 
1986, p. 568.3(88)). 

In humans, exposure to tetryl dust has 
caused eye. skin, and respiratory 
irritation; skin and pulmonary 
sensitization; liver damage; and anemia. 
Tetryl dust also stains the hair and skin 
of exposed workers yellow. Workers 
exposed to concentrations of tetryl 
below 1.5 mg/m* for 10 years did not 
show signs of systemic toxicity but did 
report gastrointestinal and respiratory 
symptoms and skin sensitization 
(Bergman 1952). The dermal 


sensitization effecU in these workers 
progressed from itching of the al^ and 
eyes to erythema and edema (Bergman 
1952). Eleven workers accidentally 
overexposed to tetryl developed yellow 
pigmentation of the skin, dermatitis, 
sensitization, respiratory tract irritation, 
and clinical signs of liver damage; two 
of these workers died and one became 
disabled (Hardy and Maloof 1950). 
Several of the surviving workers were 
subsequently forced to leave 
employment because of respiratory 
sensitization (Hardy and Maloof 1950). 
A study of a group of 1.258 tetryl- 
exposed workers revealed dermatitis 
^nd clinical evidence of secondary 
anemia in many of these workers. The 
symptoms of systemic illness reported 
by workers in this group include 
headache, lassitude, sleeplessness, and 
irritability (Hardy and Maloof 1950). In 
workers severely overexposed, 
irreversible liver damage has also 
occurred (Hardy and Maloof 1950). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that an 8-hour TWA limit of 1.5 mg/ro*, 
and a skin notation, is necessary to 
protect agricultural workers from the 
skin and respiratory tract irritation and 
sensitization, blood effects, and liver 
damage potentially associated with 
exposure to tetryl The Agency believes 
that the proposed limit will substantiaUy 
reduce these significant risks. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

THIRAM 

CAS: 137-28-8; Chemical Formula: 

CeHuNA 
H.S. No. 2160 

OSHA's limit for thiram in general 
industry, construction, cmd maritime is 5 
mg/m* as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH TLV*- 
TWA for this substance is 5 mg/m* as 
an 8-hour TWA NIOSH has no REL for 
this substance but concurs (Ex. 8-47, 
Table N3A] with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 5 mg/m* for thiram in 
agriculture, which would make OSHA's 
PEL for this substance consistent across 
all industry sectors. 

Thiram is a white or pale yellow 
powder with a characteristic odor. 
Thiram is used in many products and 
processes, including the compounding of 
natural and synthetic rubbers, the 
production of fungicides, in animal 
repellents, as a bacteriostat in soaps, 
and as an ingredient in antiseptic sprays 
(lARC 1978. VoL 12, p. 228). Thiram is 
the methyl analog of Antabuse® 
(disulfiram), the drug used to control 
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alcoholism by interfering with the 
metabolism of alcohol (Clayton and 
Clayton 1981, p. 2104). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insec ticide , Fungicide, and 
Rodenticide Act (FIFRA). 

Thiram is an irritant of the eyes, 
mucous membranes, and skin; a skin 
sensitizer; and a metabolic poison. This 
substance is also a teratogen in 
experimental animals. The oral LDso in 
rats is 560 mg/kg. and the lowest lethal 
dermal dose in rabbits is 1 g/kg (RTECS 
1990). Acutely poisoned animals show 
h}rperemia and focal ulceration of the 
gastrointestinal tract, necrosis of the 
liver and kidney, and demyelinization of 
the cerebellum and medulla (Child and 
Cramp 1952, in Gosselin, Smith, and 
Hodge 1984. p. III-383). Before death, 
acutely poisoned animals lose 
coordination, develop tremors and 
difficult breathing, and convulse (Ben- 
Dyke, Sunderson, and Ninakes 1970, in 
ACGIH1988, p. 573.3(87)). In contact 
with the skin or eyes of rabbits, thiram 
causes Irritation, and repeated contact 
of this substance with the skin of rabbits 
and guinea pigs has caused dermal 
sensitization (RTECS 1990; Griepentrop 
I960; Brusilovsky and Fialikovsky 1973, 
in ACGIH 1986, p. 573.3(87)). Rats fed 
100, 300, or 500 mg/kg thiram for 2 years 
showed reductions in growth rate; at the 
highest dose, the rats convulsed and, at 
autopsy, had thyroid hyperplasia and 
calcification of the brain (lARC 1976, 

Vol. 12, p. 231). Administered to rats, 
mice, and hamsters by the oral and/or 
subcutaneous route, thiram caused 
teratogenic effects in the offspring 
(RTECS 1990). 

Ingestion of alcohol and concomitant 
exposure to thiram causes the signs and 
symptoms of systemic Antabuse*- 
alcohol syndrome: Flushing of the skin, 
palpitations, headache, nausea, 
vomiting, and difficult breathing (Hayes 
1982, pp. 603-606). One worker died 
after treating seeds with thiram over a 
10-hour period; it is not known whether 
this worker also ingested alcohol (Hayes 
1982, pp. 603-606). Workers chronically 
exposed to low levels of thiram may 
develop facial hushing after they ingest 
alcohol, and thiram can produce 
dermatitis and sensitization in some 
workers even in the absence of alcohol 
ingestion (Shelley 1964). A study of 223 
workers exposed to thiram for more 
than 3 years revealed an increased 
incidence of eye irritation, chest pain, 
tachycardia, nose bleeds, skin lesions, 
liver dysfunction, myocardiodystrophia, 
and asthenia in these workers compared 
with the incidence for a group of non- 


thiram-exposed workers. The thiram- 
exposed group also showed an excess 
incidence of enlarged thyroid and other 
thyroid abnormalities, as well as one 
case of thyroid adenocarcinoma 
(Cherpak et al. 1971; Kaskevich and 
Bezugly 1973, In lARC 1976, Vol. 12, p. 
232). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that thiram poses a potentially 
significant risk of systemic toxicity to 
agricultural workers. The Agency 
believes that the proposed 5 mg/m^ 8- 
hour TWA PEL is necessary to 
substantially reduce this risk of material 
health impairment among these workers. 
In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

TIN, METAL AND INORGANIC 

COMPOUNDS (as Sn) 

CAS: 7440-31-5; Chemical Formula: Sn 
H.S. No. 2161 

OSHA’s permissible exposure limit for 
tin and its inorganic compoimds 
(measured as tin) in general industry, 
construction, and maritime is 2 mg/m^ 
as an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of 2 mg/m* for these 
substances, and NIOSH has no REL. 
OSHA is proposing aivB-hour TWA limit 
of 2 mg/m* for tin and inorganic tin 
compounds (measured as tin) in 
agriculture. Promulgation of this limit 
will make the PEL for these substances 
consistent across all OSHA-regulated 
sectors. 

Tin is an odorless, soft, white, silvery 
metal. Among its inorganic compounds 
are stannous chloride, an odorless, 
colorless to brown solid; stannic 
chloride, which is a colorless to yellow 
fuming liquid with an acrid odor; and 
stannous sulfate, a colorless to brown, 
odorless solid. Tin and its inorganic 
compounds are used in tin plating, 
solder and alloy production, and in the 
manufacture of toothpaste, ceramics, 
drill-glass, porcelain, enamels, textiles, 
and ink (Rom 1983, p. 501; NIOSH/ 
OSHA Occupational Health Guideline 
1981, p. 1). 

Exposure to metallic tin dust or to 
inorganic tin compounds causes eye, 
nose, skin, and respiratory tract 
irritation, gastrointestinal effects, and 
anemia in humans and animals. The oral 
LDm values for tin sulfate in rats and 
mice are 2207 mg/kg and 2152 mg/kg, 
respectively (RTECS 1990). In rats, mice, 
and rabbits, the oral LDsoS for stannous 
chloride are 700 mg/kg. 250 mg/kg. and 
10 g/kg. respectively (RTECS 1990). Tin 
tetrachloride has an LCso in rats of 2300 
mg/m* for 10 minutes (RTECS 1990). The 


intraperitoneal injection of tin dust 
resulted in a non-specific, vascularized 
chronic granulomatous reaction in 
guinea pigs (Oyangiu^n, Haddad, and 
Maass 1958, in ACGIH 1986, p. 574). The 
soluble acid salts of tin produce dermal 
effects in rabbits, inclucfing 
intraepidermal polymorphonuclear 
leukocyte pustules when large amounts 
are held in contact with the skin for 18 
hours; the application of lower 
concentrations causes 
polymorphonuclear infiltrates (Stone 
and Willis; Connie et al. 1975 and 1976; 
Yum et al. 1976, in Clayton and Clayton 
1981, p. 1946). The signs and symptoms 
of low-level subacute tin toxicity are 
diarrhea, paralysis, twitching, 
hyperemia, and vascular changes, which 
in turn cause internal bleeding and 
death (Barnes and Stoner 1959, in 
Clayton and Clayton 1981, p. 1946). Rats 
fed tin oxides and various tin salts for 4 
or 13 weeks at levels of 0.03, 0.1, 0.3, or 
1.0 percent showed signs of growth 
retardation, decreased food efficiency, 
slight anemia, and liver changes at the 
0.3 percent level or higher, the no-effect 
level was estimated to be 0.1 percent or 
22 to 23 mg/day (deGroot et al. 1973. in 
Clayton and Clayton 1981, p. 1946). 
Paralysis was produced in dogs after 
daily administration of stannous 
chloride in milk at a level of 500 mg/kg 
for 14 months (Stauden 1972, in Proctor, 
Hughes, and Fischman 1988, p. 475). 

In humans, some inorganic tin 
compounds cause skin and eye irritation 
because of an acid or alkaline reaction 
produced when the compound reacts 
with water (Stauden 1972. in Proctor, 
Hughes, and Fischman 1988, p. 475). 
Stannic chloride is highly irritating to 
the eyes and mucous membranes (Grant 
1986, p. 846). Workers involved in glass 
bottle production who were exposed to 
a stannic chloride mist in concentrations 
of 0.10 to 0.18 mg/m* and to hydrogen 
chloride at a concentration of 5 ppm 
experienced an excess of respiratory 
irritation when compared to workers 
exposed predominantly to hydrogen 
chloride (Levy, Davis, and Johnson 1985, 
in Proctor. Hughes, and Fischman 1988, 
p. 475). Because of low absorption and 
rapid tissue turnover, the ingestion of 
inorganic tin causes only moderate 
toxicity. The ingestion of food 
contaminated with tin compounds at 
levels greater than 1400 ppm causes 
symptoms of gastrointestinal irritation 
such as nausea, abdominal cramps, 
vomiting, and diarrhea (Schafer and 
Femfurt 1984, in Proctor. Hughes, and 
Fischman 1988, p. 475). Chronic 
absorption of low levels of tin has 
caused abdominal pain, nausea, 
constipation, weight loss, sore throat, 
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mild fever, a sensation of being chilled, 
myalgias, arthralgias, and moderate 
anemia (HSDB1986). 

Based on this evidence, OSHA 
preliminarily concludes that tin and its 
Inorganic compounds cause primary 
irritation, gastrointestinal effects, and 
anemia. OSHA therefore believes that 
In the absence of a limit workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed limit of 2 mg/as an 8-hour 
TWA is necessary to substantially 
reduce the risks of these material health 
impairments. Promulgation of this limit 
also will make the for tin and its 
inorganic compounds consistent across 
all OSHA-regulated sectors. 
TRIMETHYLBENZENE 
CAS: 25551-13-7; Chemical Formula: 

[ClhhO^ 

H.S. No. 1412 

OSHA currently has an exposure limit 
of 25 ppm as an 8-hour TWA for 
trimethylbenzene in general industry, 
construction, and maritime. There is no 
limit in agriculture. The ACGIH TLV® 
for ell isomers of trimethylbenzene is 25 
ppm as an 8-hour TWA. OSHA proposes 
a PEL of 25 ppm as an 8-hour TWA in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table NlJ with the 25- 
ppm TWA limit being proposed. This 
action would make OSHA’s PEL for 
trimethylbenzene consistent across all 
regulated sectors. 

Trimethylbenzene is a liquid mixture 
of three isomers. The isomers are used 
as raw materials for chemical synthesis 
and in ultra-violet stabilizers (ACGIH 
1986, p. 508). Trimethylbenzene also is 
used in solvents. 

A study by Battig. Grandjean, and 
Turrian (1957/Ex. 1-104) provides the 
basis for the proposed limit; this work 
reports symptoms among 27 workers 
exposed to a solvent containing 30 
percent 1,3,5-trimethylbenzene and 50 
percent 1.2,3-trimethylbenzene. A 
'*8ignificant number** of these workers 
were reported to have experienced 
symptoms of nervousness, tension and 
anxiety, and asthmatic bronchitis. The 
peripheral blood of these workers 
“showed a tendency to hypochromic 
. anemia** and a somewhat abnormal 
clotting ability. This group of workers 
had been occupationally exposed to 
total hydrocarbon concentrations 
ranging from 10 to 60 ppm for several 
years. The authors of the study 
recommended maintaining employee 
exposures below 35 ppm (Battig. 
Grandjean. and Turrian 1957/Ex. 1-104), 

Based on this evidence. OSHA is 
proposing a 25-ppm 8-hour TWA PEL for 
trimethylbenzene In agriculture to 


reduce the significant risks of bronchitis 
and blood effects reported to occur in 
exposed workers. The Agency considers 
these effects material health 
impairments and believes that the 
proposed PEL is necessary to 
substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
TUNGSTEN. INSOLUBLE 

COMPOUNDS (as W) 

CAS: 7448-33-7; Chemical Formula; W 
H.S. No. 1416 

OSHA's PEL for tungsten and its 
insoluble compounds is an 8-hour TWA 
of 5 mg/m^ (measured as tungsten] in 
construction and maritime. There La no 
limit in agriculture. The ACGIH has 
established 5 mg/m* as an 8-hour TLV*- 
TWA and 10 mg/m* as a 15-minute 
TLV*-STEL for these substances. 

NIOSH recommends a limit of 5 mg/m* 
as a 10-hour TWA. In construction and 
maritime, OSHA is retaining the PEL of 
5 mg/m* as an 8-hour TWA and is 
proposing a 15-ininute STEL of 10 mg/ 
m*; the Agency is also proposing to 
extend these limits in agriculture. 

NIOSH concurs (Ex. 8-47, Table Nl) 
with OSHA's proposed limits, which are 
the limits recently established for these 
substances in general industry. 

Tungsten is a gray, hard metal. 
Metallic tungsten is used in ferrous and 
non-ferrous alloys, incandescent lamps, 
heating elements, welding electrodes, 
rocket nozzles, and in solar energy 
equipment Tungsten compounds are 
used in cemented carbide tools, dies and 
wear-resistant parts, textiles, ceramics, 
and plastics. Tungsten compounds are 
also used as solid lubricants and as 
abrasives (ACGIH 1986, p. 614). 

Rats fed a diet containing 0.5 percent 
insoluble tungsten compounds died, and 
another group of rats fed 0.1 percent of 
these compounds suffered noticeable 
weight loss (Kinard and Van de Erve 
1941/Ex. 1-492). Studies in rats fed 
tungsten at 2, 5, or 10 percent of their 
diet showed that females in all dose 
groups had a 15-percent reduction in 
wei^t gain (Kinard and Van de Erve 
1943/Ex. 1-493). The intraperitoneal 
LDso for tungsten metal powder in rats 
was 5 g/kg body weight; survivors 
showed minor liver and spleen changes 
at necropsy (Fredrick and Bradley 1946, 
as cited in ACGIH 1986/Ex. 1-3, p. 614). 
Studies of the tissues of guinea pigs 
intratracheally injected with tungsten 
metal or with tungsten carbide revealed 
moderate interstitial ceUular 
proliferation (tungsten metal) and no 
changes (tungsten carbide). However, 
Soviet studies involving similar 
intratracheal injections showed 


proliferation of the intra-alveolar septa 
(Kaplun and Mezentseva 1960. as cited 
in ACGIH 1906/Ex. 1-3. p. 614). 

The NIOSH criteria document for 
tungsten (1977h} reports that Russian 
investigators found a 9- to 11-percent 
incidence of pulmonary fibrosis in 
workers exposed to tungsten (Kaplun 
and Mezentseva 1959/Ex. 1-961; and 
Mezentseva 1967, as cited in ACGIH 
1986/Ex. 1-3, p. 614). NIOSH (1977h) 
recommended that the standard for 
tungsten and its insoluble compounds be 
set at 5 mg/m* to protect against 
pulmonary effects. Stokinger (Clayton 
and Cla 3 rion 1961) reported on several 
epidemiological studies of workers in 
the **hard metal industry,” in which 
tungsten carbide is machined. These 
studies describe a condition known as 
hard metal disease, which may be 
accompanied by pulmonary fibrosis. The 
disease is characterized by a moderate 
incidence of cough, dyspnea, ctnd 
wheezing, a high Incidence of minor 
radiological abnormalities with a few 
instances of marked abnormalities, and 
development of hypersensitivity asthma 
in some workers (which may be due to 
exposure to the cobalt that is used as a 
binding agent). The disease is 
progressive and potentially lethal. This 
author (Dayton and Clayton 1981, p. 
1992) reported that, unlike other lung 
diseases produced by inorganic dust, 
there is no correlation between onset of 
symptoms, length of exposure, and the 
development of interstitial fibrosis. 
Analysis of the lung of one worker who 
had dinical signs and radiological 
changes showed the presence of large 
amounts of tungsten with much smaller 
amounts of other metals. 

In construction and maritime. OSHA 
is retaining the 8-hour TWA limit of 5 
mg/m* and proposing to add a STEL of 
10 mg/m* for hingsten and its insoluble 
compounds, measured as tungsten; the 
Agency is also proposing to extend 
these limits to agriculture. OSHA 
preliminariry concludes that these limits 
are necessary to substantially reduce 
the significant risk of pulmonary fibrosis 
and other lung effects, which OSHA 
considers material impairments of 
health. In addition, promulgation of 
these limits will make OSHA’s PELs for 
these substances consistent across all 
regulated sectors. 

TUNGSTEN. SOLUBLE COMPOUNDS 

(as W) 

CAS: 7448-33-7; Chemical Formula: W 
H.S. No. 1417 

Currently. OSHA has a limit for 
tungsten and its soluble compounds in 
construction and maritime of 1 mg/m* 
(measured as tungsten) as an 8-hour 
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IWA. There is no limit in agriculture. 
The ACGIH TLV^-TWA is 1 mg/m*. 
with a TLV<*-STEL of 3 mg/m*, 
measured as tungsten. NIOSH 
recommends a 1-mg/m* 10-hour TWA 
for tungsten and its soluble compounds. 
OSHA is retaining the 8-hour TWA reL 
of 1 mg/m* and proposing to add a 15- 
minute STEL of 3 mg/m* for tungsten 
and its soluble compounds in 
construction and maritime; the Agency 
also proposes these limits in agriculture. 
NIOSH concurs (Ex. 8-47. Table Nl) 
with the addition of a STEL to the 1-mg/ 
m* TWA limit. These are the limits 
recently established for these 
substances in general industry. 

Tungsten is a gray, hard metal. 
Metallic tungsten is used in ferrous and 
non-ferrous alloys, incandescent lamps, 
heating elements, welding electrodes, 
rocket nozzles, and in solar energy 
equipment. Tungsten compounds are 
used in cemented carbide tools, dies and 
wear-resistant parts, textiles, ceramics, 
and plastics. Tungsten compounds are 
also used as solid lubricants and as 
abrasives (ACGIH 1986. p. 614). 

Animal studies have shown that the 
IJDte for soluble sodium tungstate when 
injected subcutaneously in rats ranges 
from 140 to 160 mg/kg (Kinard and Van 
de Erve 1940/Ex. 1-788). Soluble 
tung8ten*8 lethal effects are the result of 
systemic poisoning that occurs as the 
compound is absorbed by multiple 
organs; this is followed by cellular 
asphyxiation (International Labour 
Office [ILO] 1934c, as dted in ACGIH 
1986/Ex. 1-3. p. 614). Karantassis (1924, 
as cited in ACGIH 1988/Ex. 1-3, p. 614) 
also observed a systemic response in 
guinea pigs given soluble sodium 
tungstate or pure soluble tungsten either 
orally or intravenously; the animals 
developed anorexia, colic, trembling, 
and difficulty in breathing prior to 
death. Rats fed a diet containing 0.5 
percent tungsten as soluble sodium 
tupstate or tungsten oxide died from 
this dose. Dietary doses of 0.1 percent 
tungsten oxide and the sodium salt 
caused weight loss in rats, but no deaths 
(Kinard and Van de Erve 1941/Ex. 1- 
492). Tu^sten is believed to act by 
antagonizii^ the action of molybdenum 
(Higgins, Richert. and Westerfield 1958/ 
Ex, 1-487). In its criteria document for 
tungsten. NIOSH (1977h) states that 
information on the effects of exposure to 
soluble tungsten compounds in the 
working population is not available, 

OSHA is retaining the 8-hour TWA 
limit of 1 mg/m* and proposing to add a 
STEL of 3 mg/m* for tungsten and its 
soluble compounds, measured as 
tungsten, in construction and maritime; 
the Agency is also proposing to extend 


these limits to agriculture. OSHA 
preliminarily concludes that these limits 
will protect workers in these sectors 
against the signfficant risks of systemic 
toxicity, anorexia, colic, incoordination, 
trembling, and dyspnea, all of which 
constitute material health impairments 
that are associated %vith exposure to 
these compounds. In addition, 
promulgation of these limits will make 
OSHA*s PELS for these substances 
consistent across all regulated sectors. 

VINYUDENE CHLORIDE (1,1- 

DICHLOROETHYLENE) 

CAS: 75-35-4; Chemical Formula: CHj 
= CCh 
H.S. No. 1428 

OSHA has ho limit for vinylidene 
chloride (VDC) in construction, 
maritime, or agriculture. The ACGIH has 
established a 5 ppm TLV®-TWA and a 
20 ppm IS-minute TLV*-STEL In 1978, 
NIOSH recommended that employee 
exposure to VDC be reduced to the 
lowest feasible level on the basis of 
VDC’s carcinogenicity (Ex. 1-1119). 
OSHA is proposing a PEL of 1 ppm (8- 
hour TWA) for VDC in construction, 
maritime, and agriculture. This is the 
limit recently established for this 
substance in general industry. 

Vinylidene chloride, also called 1.1- 
dichloroethylene, is a colorless liquid 
that polymerizes readily. It is used 
primarily for production of vinylidene 
copolymers such as Saran® and Veion®. 
It is also used in films and coatings 
(ACGIH 1986, p. 628). 

In animals, exposure to vinylidene 
chloride causes irritation, kidney and 
liver damage, and cancer. The oral LDm 
in male rats is 2500 mg/kg (Jenkins, 
Trabulus, and Murphy 1972/Ex. 1-960). 
The LCso for rats exposed to a single 4- 
hour exposure of VDC vapor was 
reported as 6350 ppm in one study 
(Siegel, Jones. Coon, and Lyon 1971/Ex. 
1-371) and 32,000 ppm in an earlier 
study (Carpenter, Smyth, and Pozzani 
1949/Ex. 1-722). Liquid VDC causes 
transient irritation of the eyes in rats but 
has little effect on exposed skin if the 
VDC is allowed to evaporate (Torkelson 
and Rowe 1981b. as cited in ACGIH 
1986/Ex. 1-3, p. 628). Prendergast and 
co-workers (1967/Ex. 1-926) exposed 
rats, rabbits, guinea pigs, and monkeys 8 
hours/day, 5 days/week for 6 weeks to 
395 mg/m* (100 ppm); these authors saw 
no visible signs of toxicity while the 
exposure was in process, but rabbits 
and monkeys lost weight. Animals of 
these same species were exposed 
continuously to VDC concentrations of 
5.15. 25, or 47 ppm for 90 days; only the 
animals exposed to 5 ppm showed no 
increases in mortality (Prendergast. 


Jones. Jenkins, and Siegel 1967/Ex. 1- 
928). 

Nasal irritation. liver cell 
degeneration, and retarded weight gain 
were reported in rats following 20 6-hour 
exposures to 500 ppm VDC (Gage 1970/ 
Ex. 1-318); at 200 ppm, only nasal 
irritation occurred. Studies by Torkelson 
and Rowe (1961b, as cited in ACGIH 
1986/Ex. 1-3, p. 628) in which rats, 
rabbits, guinea pigs, and dogs were 
exposed to 25, 50, or 100 ppm VDC for 8 
hours per day, 5 days per week for 6 
months revealed injury of the kidneys 
and liver in all animals at all levels of 
exposure. Maltoni (1977/Ex. 1-985) and 
Maltoni, Cotti. Morisi. and Chieco (1977/ 
Ex. 1-1090) conducted an evaluation of 
VCD's carcinogenicity in which mice, 
rats, and hamsters were exposed to 
levels from 10 to 150 ppm for 4 hours per 
day, 5 days per week for 52 weeks, with 
results reported through week 98 of the 
study. In those mice exposed to 25 ppm 
VCD, 21 percent of the males and 1.5 
percent of the females developed kidney 
adenocarcinomas; these tumors were 
not seen in rats exposed to amounts of 
VDC up to 150 ppm. Exposures of 100 or 
150 ppm in rats did produce a significant 
increase in mammary adenocarcinomas, 
and this response was dose-related 
(Maltoni 19^/Ex. 1-085; Maltoni, Cotti. 
Morisi. and Chieco 1977/Ex. 1-1090). 
Overt toxicity and mortality occurred 
early in the studies after 4-hour 
exposures at levels of 50 ppm in mice 
and 200 ppm in rats; hamsters exposed 
to 20 ppm VDC showed no increase in 
tumor incidence (Maltoni 1977/Ex. 1- 
985; Maltoni. Cotti, Morisi, and Chieco 
1977/Ex. 1-1090). 

Two strains of rats exposed to 75 or 
100 ppm VDC for 5 days/week, 6 hours/ 
day for 12 months did not show a 
si^iificant increase in tumors (Viola and 
Caputo 1977/Ex. 1-937). Other 
investigators exposed rats to 25 or 75 
ppm by inhalation for 6 hours/day. 5 
days/week for 18 months, or to 60,100. 
or 200 ppm VDC in their drinking water 
for 2 years, and found no increase in 
tumor incidence in these animals 
(Rampy, Quast Humiston et al. 1977, as 
cited in ACGIH 1986/Ex. 1-3, p. 628). In 
mice, VDC was not active either as a 
whole mouse skin carcinogen or by 
subcutaneous injection. 

In an NTP gavage study of VDC in 
mice and rats (NTP 1982/Ex. 134B), the 
only observed significant increase in 
tumor incidence occurred in low-dose 
female mice; this increase was not 
considered to be related to VDC 
administration because similar effects 
were not observed in high-dose female 
mice, male mice, or rats. The NTP (1982/ 
Ex. 134B) concluded that VDC was not 
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carcinogenic in mice or rats exposed by 
gavage, but cautioned that a maximum 
tolerated dose had not been 
demonstrated and that previously 
reported studies had shown that 
carcinogenicity is associated with VDC 
inhalation by animals. 

In other studies, VDC proved 
mutagenic in both E. coli and S. 
typhimurium strains (Greim, Bonse, 
Radwan et al. 1975/Ex. 1-904; Bartsch, 
Malaveille, Montesano, and Tomatis 
1975/Ex. 1-889). VDC has been 
implicated as a tumor initiator in a 
carcinogenesis bioassay by Van Duuren, 
Goldschmidt. Loewengart et al. (1979/ 
Ex. 1-936). Studies by Reitz, Watana^, 
McKenna et al. (1980/Ex. 1-927) suggest 
that VCD's tumorigenicity is a result of 
its ability to initiate cell injury, rather 
than of its ability to alter the genetic 
material of an injured cell. However. 
VDC has been shown to alkylate DNA 
in situ and to increase the rate of DNA 
repair to a small extent in mice (Norris 
and Reitz 1984/Ex. 134B). The actual cell 
injury is caused by VDC metabolites, 
which are highly reactive and cytotoxic 
(Maltoni 1977/Ex. 1-985; Hathway 1977/ 
Ex. 1-906; Henschler and Bonse 1977/Ex. 
1-908). 

A study by Murray, Nitschke, Rampy, 
and Schwetz (1979/Ex. 1-920) 
investigated the embryotoxic, fetotoxic, 
and teratogenic effects of inhaled and 
ingested VDC (in rats) and inhaled VDC 
(in rabbits). In the inhalation studies, 
rats were exposed to 20, 80. or 160 ppm 
VDC for 7 hours per day»^VDC was toxic 
to both the adults and their embryos at 
levels of 80 and 160 ppm among the rats, 
and at 160 ppm in rabbits. At exposure 
levels of 20 ppm in rats and 80 ppm in 
rabbits, neither maternal toxicity nor 
effects on embryonic or fetal 
development were noted. In the 
ingestion study with rats, drinking water 
containing 200 ppm VDC caused no 
toxic effects in either the rats or their 
offspring. 

A cohort study of 138 VCD-exposed 
workers did not identify any VCD- 
related health effects in these workers 
(Ott, Fishbeck, Townsend, and 
Schneider 1976/Ex. 1-924). The cohort 
was too small to provide any evidence 
that VDC is not likely to be 
carcinogenic. 

OSHA believes that these studies 
clearly demonstrate that VDC can cause 
adverse liver and kidney damage in 
animals at airborne concentrations as 
low as 25 to 50 ppm and suggest that 
VDC is a potential occupational 
carcinogen. Liver and kidney damage 
and cancer clearly constitute material 
health impairments within the meaning 
of the Act. Therefore, OSHA 
prelimin€u*ily concludes that a 1-ppm 8- 


hour TWA limit for vinylidene chloride 
is necessary to protect workers in 
construction, maritime, and agriculture 
from these significant risks. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
WFXDING FUMES (TOTAL 

PARTICULATE) 

CAS: None; Chemical Formula: Varies 
H.S. No. 1430 

In construction, maritime, and 
agriculture, OSHA has no limit for 
welding fumes, which are dehned as 
fumes that are generated by the manual 
metal arc or oxy-acetylene welding of 
iron, mild steel, or aluminum. NIOSH 
has no REL for welding fumes. The 
ACGIH has set an 8-hour TLV®-TWA of 
5 mg/m* for these welding fumes, 
measured as total particulate in the 
welder’s breathing zone. OSHA is 
proposing an 8-hour TWA limit of 5 mg/ 
m* for these fumes in construction, 
maritime, and agriculture. This is the 
limit recently established for these 
fumes in general industry. This limit 
applies to the total fume concentration 
generated during the welding of iron, 
mild steel, or aluminum; the fumes 
generated by the welding of stainless 
steel, cadmium, or lead-coated steel, or 
other metals such as copper, nickel, or 
chrome are considerably more toxic and 
should be kept at or below the levels 
required by their respective PELs. 
Welding fumes consist of metallic 
oxides generated by the heating of metal 
being welded, the welding rod, or its 
coatings. 

Although these types of welding 
generally produce fumes consisting of 
aluminum, iron, or zinc oxides, other 
toxic gases may also be produced in 
large amounts (Ferry and Ginther 1952/ 
Ex. 1-900; Ferry 1954/Ex. 1-782; 
Silverman 1956/Ex. 1-1169; Homer and 
Mohr 1957/Ex. 1-787). The welding of 
iron metals may give off fumes of 
manganese, silicate, and various organic 
binders. Aluminum welding may 
generate fumes consisting of fluorine, 
arsenic, copper, silicon, and beryllium 
(NIOSH 1975h and American Welding 
Society 1974, both as cited in ACGIH 
1986/Ex. 1-3, p. 634). Eighteen different 
substances, including fluoride, 
manganese, silicon, titanium, and 
sodium and potassium silicates, have 
been measured in the fumes resulting 
from the welding of mild steel (ACGIH 
1986/Ex. 1-3, p. 634). Moreover, there 
are numerous and undefined additional 
compounds present in welding fumes 
whose health effects have not been fully 
assessed. These include naphthalene, 
phenol, cresol, dioxane, benzene, 
pyridine, and aromatic hydrocarbons. 


Because these unregulated compounds 
may present additional, unidentified 
risks, OSHA reasonably determined that 
exposure to welding fumes is likely to 
cause adverse health effects at 
concentrations above 5 mg/m*. 

Excessive exposure to welding fumes 
can cause a variety of disorders, most 
notably metal fume fever. It has been 
estimated that 30 to 40 percent of all 
welders have experienced metal fume 
fever at some time (Ross 1974, /. Occup. 
Med. 24:125,127). T^s disorder, which 
results from exposure to freshly formed 
metal fume, results in the appearance of 
delayed, flu-like symptoms, including 
dyspnea, coughing, pains in muscles and 
joints, fever, and chills. Recovery 
usually requires 1 or 2 days of time 
away from work. In addition to fume 
fever, exposure to welding fumes may 
damage the small airways, causing 
interstitial pneumonia (Ross 1974). The 
recent NIOSH Criteria Document (1988) 
on welding fumes reviews the literature 
on the health effects of exposure to 
these fumes. Studies such as those by 
Ross (1974) and Antti-Poika demonstrate 
that workers exposed to these fumes at 
approximately 5 mg/m* develop welding 
fume fever, chronic bronchitis, and other 
respiratory diseases. NIOSH (1988) 
reported that welders experience excess 
morbidity and mortality even when they 
are exposed to welding fumes at 
concentrations below the limits for 
many of the individual constituents of 
the welding emissions (Ex. 8-47, p. iii). 

In the prior rulemaking, several 
commenters asked OSHA to clarify 
whether the limit applied to exposure 
samples taken inside or outside of the 
welding helmet. OSHA responded that it 
is current Agency policy that welding 
fumes are to be measured in the 
breathing zone (inside the welding hood) 
of the welder as stated in the 1990 Field 
Operations Manual. 

In the earlier rulemaking, NIOSH (Ex. 
8-47) stated that welding fumes should 
be designated as a carcinogen; this view 
was shared by Dr. James Melius, of the 
New York State Department of Health 
(Tr. p. 11-104). In response to these 
commenters. OSHA states that more 
information €md analysis are needed 
before this issue can be resolved. 
Accordingly, OSHA believes that it 
would be premature to identify these 
fumes as carcinogens. 

OSHA intends that the proposed limit 
apply to all welding operations where 
the worker stands at or near the point 
where the welding takes place. Uiis 
would include manual, some automatic 
welding where the rod is fed 
automatically, and other types of 
welding where the worker is located at 
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or near the point of the welding. The 
reason for OSHA's position is that 
coverage is needed where there is 
worker exposure—no matter what the 
name given to the welding. Fully 
automatic welding, in which the worker 
is located away from the welding 
operation and would have no eTcposure. 
is not covered by this limit. For several 
reaons, this limit is needed in addition 
to the limits for specific constituents of 
the welding fume. First significant risk 
of material health impairment is 
associated with this type of welding. 
Second, individual substance limits 
have not proven sufficiently protective. 
Third, so many types of fumes are given 
off that an overall limit is necessary to 
help reduce possible synergistic effects. 
Fourth, for small-business employers 
and OHSA inspectors, measuring for 
overall welding fumes is easier and will 
thus encourage compliance. (However. 
OSHA PEla for the individual 
constituents of the fume—e g., cadmium, 
lead, other metals—do remain in effect 
as applicable.) 

OSHA preliminarily concludes that a 
PEL for welding fumes is needed to 
protect workers in construction, 
maritime, and agriculture who are 
involved in the welding of aluminum, 
iron, or mild steel from the significant 
risk of metal fume fever and respiratory 
irritation associated with the generation 
of welding fumes. 

Accordingly, OSIiA is proposing an 8- 
hour TWA limit of 5 mg/m* for these 
particular types of welding fumes, 
measured as total particulate inside the 
welder’s breathing zone. The Agency 
believes that this limit will substantially 
reduce the significant risk of material 
health impairment to w^hich manual 
metal arc or oxy-acetylene welders of 
iron, mild steel, or aluminum are 
exposed In the absence of an OSHA 
limit in construction, maritime, and 
a^culture. In addition, promulgation of 
this limit will make OSHA’s PEL for 
these fumes consistent across all 
regulated sectors. 

ZINC OXIDE (FUME) 

CAS: 1314-13-2; Chemical Formula: ZnO 
H.S. No. 1437 

In construction and maritime. OSHA’s 
permissible exposure limit for zinc oxide 
fume is 5 mg/m* as an 8-hour TWA. 
There is no limit in agriculture. The 
ACGIH recommends a 5 mg/m* TLV*- 
TWA and also has a TLV*-STEL of 10 
mg/m*. NIOSH recommends a 5-mg/m* 
tO-hour TWA limit with a 15-mlnute 
ceili^ of 15 mg/m*. In construction and 
maritime, OSHA is retaining the 5-rag/ 
ro* B- hour T WA limit and proposing to 
add a STEL of 10 mg/m* for zinc oxide; 
the Agency is also proposing these limits 


in agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl] with the 
limits being proposed, which are the 
limits recently established for this 
substance in general industry. 

Zinc oxide exposures of guinea pigs 
that lasted only an hour caused a drop 
in body temperature, followed 6 to 18 
hours later by an increase above normal 
levels (Turner and Thompson 1926/Ex. 
1-1124). The animals in the high- 
exposure group (2500 mg/m* for 3 to 4 
hours] di^ after exposure. 

When heated, zinc oxide produces a 
white fume. The most prevalent toxic 
effect of zinc oxide fume is a condition 
known as ’’metal fume fever," whose 
symptoms include chills, fever, muscular 
pain, nausea, and vomiting (Turner and 
Thompson 1926/Ex. 1-1124). Studies in 
the workplace have shown that welders 
exposed to zinc oxide fume at 
concentrations of 320 to 580 mg/m* 
reported nausea, with the development 
of chills, shortness of breath, and severe 
chest pains 2 to 12 hours later. Most 
workers took approximately 4 days to 
recover, and some eventually developed 
pneumonia (Hammond 1944/Ex. 1-981). 
Other studies have reported the frequent 
occurrence of chills in workers exposed 
to zinc oxide at levels as low as 5 mg/ 
m* (Hickish 1963 and Wall 1970, both as 
cited in ACGIH 1986/Ex. 1-3, p. 645). 
Hammond (1944/Ex. 1-981) reported 
that workers exposed to 8 to 12 mg/m* 
of zinc oxide fume did not suffer from 
metal fume fever. However, subsequent 
experience has shown that exposures 
even to a concentration of 5 mg/m* can 
cause this syndrome (Hickish 1963 and 
Wall 1970, both as cited in ACGIH 1966/ 
Ex. 1-3. p. 646). NlOSH’s criteria 
document (1975d) reported that 
exposures to the fume at the 5 mg/m* 
level could cause chronic respiratory 
effects. 

Based on this evidence in humans and 
animals, OSHA is retaining its 5-mg/m* 
a- hour TWA limit and proposing to add 
a STEL of 10 mg/m* for zinc oxide In 
construction and maritime; the Agency 
is also proposing these limits in 
agriculture. OSHA preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risks of metal fume fever and 
clinic respiratory damage associated 
with exposure to zinc oxide fumes. 

These effects constitute material health 
impairments and are associated both 
with acute and chronic exposure to zinc 
oxide fumes. Promulgation of these 
limits will also make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

ZIRCONIUM COMPOUNDS (as Zr) 
CAS: 7440-67-7; Chemical Formula: Zr 


H.S. No. 1439 

The OSHA PEL for zirconium 
compounds in construction and 
maritime is an 8-hour TWA of 5 mg/m*, 
measured as zirconium. There is no limit 
in agriculture. The ACGIH has 
established a TLV*-TWA of 5 mg/m*. 
supplemented by a lO-mg/m* STEL for 
these substances. There is no NIOSH 
REL OSHA is retaining the 8-hour TWA 
and proposing to add a STEL of 10 mg/ 
m* for these substances in construction 
and maritime and is also proposing to 
extend these limits to agriculture. This 
action would make OSHA’s PEL for the 
compounds of zirconium consistent 
across all sectors. 

Zirconium compounds may be either 
bluish-black powders or grayish-white 
lustrous metals. Zirconium metal is used 
in nuclear technology, photo flash bulbs, 
vacuum tubes, and in steel manufacture. 
Compounds of zirconium are used in 
ceramics, enamels, porcelain, abrasives, 
and in making refractories. The 
compounds are also used in high- 
temperature batteries and as textile 
water-repellant and tanning agents 
(ACGIH 1986. p .647), Some of these 
substances also found use in pesticides. 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

The toxic effects of inhalation 
exposures to zirconium compounds 
tndude the formation of granulomas, 
both in the lungs and on the skin. Sax 
(1964) reports cases of pulmonary 
granulomas in workers exposed to 
zirconium aerosols. In laboratory 
animals, oral toxicity is low (NIOSH 
1972b), and inhalation studies conducted 
in experimental animals for 1 year at 
levels of 3.5 mg zirconium/m* dust and 
mist resulted in limited toxicity 
(Stokinger 1981c/Ex. 1-1134). 

In the earlier rulemaking. NIOSH (Ex. 
8-47) recommended that zirconium 
tetrachloride not be included in this 
group of zirconium compounds because 
an animal study by Spiegl et al. (1956, as 
cited in ACGIH 1986/Ex. 1-3, p. 647) 
showed effects in animals at 6 mg/m*. 
NIOSH (Ex. 6-47) recommended that 
OSHA establish a separate PEL for 
zirconium tetrachloride. However, 
because one of the program goals of this 
rulemaking is to make OSHA’s limits 
consistent across all industry sectors, 
OSHA is proposing an 6-hour TWA PEL 
of 5 mg/m* and a 15-minute STEL of 10 
mg/m* for all zirconium compounds. 
Including zirconium tetrachloride. 

OSHA preliminarily concludes that the 5 
mg/m* TWA and 10 mg/m* STEL limits 
for the zirconium compounds, measured 
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as zirconium, will protect workers in 
construction, maritime, and agriculture 
from the significant risk of pulmonary 
effects potentially associated with 
exposure to these substances. The 
Agency believes that these effects 
constitute material health impairments 
and that the proposed PELs are 
necessary to substantially reduce the 
risks of these health effects. 
Promulgation of these limits also will 
make OSHA’s PELs for these 
compounds consistent across all 
regulated sectors. 

Preliminary Conclusions for This Group 
of Systemic Toxicants 

For the group of systemic toxicants 
shown in Table C8-1, OSHA 
preliminarily concludes that the risks 
associated with occupational exposures 
are significant. As Table Ca-2 shows, 
the systemic effects caused by such 


exposures include cancer, liver and 
kidney damage, testicular damage, fetal 
poisoning, central nervous system 
depression, and asthma, each of which 
constitutes material impairment of 
health within the meaning of the Act. 
Affected employees in construction, 
maritime, and agriculture may 
experience dizziness, nausea, 
generalized weakness, respiratory 
irritation, blood in the urine, chest 
tightness, hives, and necrosis of the 
cornea. These effects represent 
significant impairments of health and 
functional capacity, and reducing the 
limits for these systemic toxins will 
substantially reduce these significant 
risks. In addition, promulgation of the 
proposed limits will make OSHA*8 PELs 
for these systemic toxins consistent 
across all regulated sectors. 

9. Substances for Which Proposed 
Limits Are Based on No-Observed- 
Adverse-Effect Levels 


Introduction 

For a group of 35 toxic substances. 
OSHA is proposing limits for the 
construction, maritime, and agriculture 
industries based on evidence that these 
substances cause toxic responses at 
higher levels but have been shown not 
to produce adverse effects in animals or 
exposed populations at the limits being 
proposed. The proposed PELs for this 
group of substances have thus been set 
in reference to no-observed-adverse- 
effect levels, or NOAELS. These 
substances are shown in Table C9-1, 
along with their CAS numbers and H.S. 
numbers. The 1987-88 ACGIH TLV®, the 
NIOSH REL (if any), the current OSHA 
PEL in construction and maritime, and 
the proposed OSHA PEL in construction, 
maritime, and agriculture are also 
shown in Table C9-1. Promulgation of 
the limits being proposed will make 
0SHA*8 PElLs for these substances 
consistent across all regulated sectors. 


Table C9-1.— Substances For Which Proposed Limits Are Based On A No-Observed-Adverse-Effect Level 


H.S. number/ 

CAS no. 

Current OSHA PEL In construction 

1987-1988 

NIOSH REL* 

Proposed OSHA PEL In 

cberrHcal name 

and maritime^ 

ACGIH 

cortstriiction, maritime, and 




TLV«>* 


agriculture^ 

1029 Atrazine_ 

1912-24-9 


5 mg/m* 
TWA. 


K mn/mfX TXA/A 

2014 Azinpbos 




9 iTi^riKJ 1 wV/V 

86-50-0 

0.2 mg/m» TWA, skin___ 

0.2 mg/m* 
VNK skin. 


0.2 mg/m* TWA skin. 

Methyl. 




1041 Bromacil. 

314-40-9 


1 ppm TWA.... 



1056 p-tert- 

96-51-1 

10 ppm TWA... 

10 ppm 

TWA; 20 


1 ppm 1 v¥M. 

10 ppm TWA; 20 ppm STEL. 

ButyttoHjeoe. 




1085 



ppm STEL 



75-45-6 

......... 

1000 ppm 
TWA; 


1000 ppm TWA 

ChlorodifUjoro- 



.. . 

methane. 

1090 0- 



1250 ppm 
STEL 



95-49-6 


50 ppm 

TWA; 75 


50 ppm TWA. 

Chlofotoluene. 




1110 Cyclonite_ 



ppm STEL 



121-82-4 

.... 

1.5 mg/m* 
TWA; 3 


1.5 mg/m* TWA skin. 





2056 



mg/m* 
STEL skin. 



84-74-2 

5 mg/m* TWA.... 

5 mg/m* 

TWA. 


5 mg/m» TWA 

Otbutytpbthalate. 
2059 1,2- 

540-59-0 

200 ppm TWA....... 


200 ppm 

TWA 

200 ppm TWA 

Dichloroethytene. 
1117 2.6-d^teft- 

128-37-0 



10 mg/m* 
TWA 

10 mg/m* TWA 

botyl-p-cresol. 

1134 

111-42-2 



3 ppm TWA... 

3 ppm TWA 

Diethanolamine. 
1136 Diethyl 

84-66-2 



5 mg/m* 

TWA 

5 mg/m* TWA 

phthalate. 

1144 Dinitolmide...... 

148-01-6 



5 mg/m* 

TWA 

5 mg/m» TWA 

1147 




122-39-4 

10 mg/m» TWA___ 

10 mg/m* 
TWA 


10 mg/m* TWA 

Diphenytamine. 
1153DHjron_ 

330-54-1 



10 mg/m* 
TWA 

10 mg/m* TWA 

2073 Endrin.___ 




72-20-8 

0.1 mg/m* TWA.... 

0.1 mg/m* 


0.1 mg/m* TWA skin. 

2099 LPG_ 



TWA skin. 


68476-85-7 

1000 ppm TWA........ 

1000 ppm 
TWA 


1000 ppm TWA 

1249 Methyl 



79-20-9 

200 ppm TWA...... 

200 ppm 

TWA 250 


200 ppm TWA 250 ppm STEL 

acetate. 




1275 Metribuzin_ 



ppm STEL 



21087-64-9 


5 mg/m* 

TWA 


5 mg/m* TWA 
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Table C9-1.—Substances For Which Proposed Limits Are Based On A No-Observed-Aoverse-Effect Level— Continued 


H S. numbef/ 
chemical name 

CAS no. 

Current OSHA PEL m construction 
and mantime* 

1987-1988 

ACGIH 

TLV»* 

NIOSH REL* 

Proposed OSHA PEL In 
construction, maritime, and 
agriculture* 

2121 1- 
Nitropropane 

1297 Oil mist 

108-03-2 

8012-95-1 

25 ppm TWA..... 

25 ppm TWA.. 

5 fhg/m* 


25 ppm TWA 

5 mg/m* TWA 

5 mg/m* TWA...... 




(mineral). 



TW/t; 10 

mg/m* 

STEL 



1312 Petroleum 
distillates 

8002-05-9 

4 

400 ppm 

TWA. 

350 mg/m* TWA. 1800 mg/m* 
ceiling (1S-min) 

400 ppm TWA 


(naphtha). 

1327 m- 
PhthakxSinrtnle. 

626-17-5 

5 mg/m’ 

TWA. 


5 mg/m* TWA 



1332 Platinum, 
metal. 

7440-06-4 

1 mg/m* 

TWA. 

1 mg/m* TWA. 



1340 RAitorcinol. 

108-46-3 

10 ppm 

TWA; 20 

10 ppm TWA; 20 ppm STEL 



I 




ppm STEL. 



2139 Rotenone 
(commerciaf) 

83-79-4 

5 mg/m* TWA..... 

5 mg/m* 

TWA. 


5 mg/m* TWA 



2146 Sulfur 
hexafluoride. 

2551-62-4 

1000 ppm TWA.. 

1000 ppm 
TWA. 


1000 ppm TWA 



1382 Tantalum. 

7440-25-7 

5 mg/m* TWA....... 

5 mg/m* 

........ 

5 mg/m* TWA. 

metal dust and 



TWA; 10 



oxide. 



mg/m* 

STEL 



2153 1,1.2.2- 
Telrachk>ro-1.2.- 

76-12-0 

500 ppm TWA__...................... 

500 ppm 

TWA. 


500 ppm TWA 



difiuoroethane. 






2154 1.1.1.2- 
TetrachJoro-2.2- 

76-11-9 

500 ppm TWA...... 

500 ppm 

TWA. 


500 ppm TWA. 

1000 ppm TWA.... 


difluoroethane. 

2164 

75-63-8 

1000 ppm 
TWA. 

1000 ppm TWA. 

Tnfluoromono- 
bromomethane. 
1410 Trimethyl 
phosphite. 






121-45-9 

2 ppm TWA.... 

2 ppm TWA. 

. 


1415 Triphenyf 
anfiine. 

603-34-9 

5 mg/m* 

TWA, 

5 mg/m* TWA. 



2165 Triphenyf 
phosphate. 

115-86-6 

3 mg/m* TWA........... 

3 mg/m* 

TWA. 


3 mg/m* TWA. 

0.2 mg/m’ TWA.. 


1418 Uranium 

7440-61-1 

0.2 mg/m* 
TWA; 0.6 

0.2 mg/m’ TWA, 0.6 mg/m* 
STEL 

(insoluble 



compounds). 



mg/m* 

STEL 




* OSHA’s TWA fimrts are for 8'hour exposures: its STELs are for 15 minutes unless othenivise specified; and its ceilings are peaks not to be exceeded for any 
period of bme; OSHA s PELS do not currentty apply In Agriculture. 

• The ACGIH TLV®-TWA is tor an 8-hour exposure; its STELs are iS-minutes limits not to be exceeded more than 4 times per day with a minimum of 60 minutes 
between successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. 

* NIOSH TWA limits are for 10 hour/day. 40 hour/week exposures unless otherwise specified, and its ceilings are peaks not to be exceeded for any period of 
time unless a duration is speafied in parentheses. 

♦ Because the composition of this material varies greatly, the ACGIH recommends that the content of benzene, other aromatics. ar>d additives should be 
determined to arrfve at the appropnate TLV®. 


Description of the Health Effects 

The substances included in this group 
cause a wide range of adverse health 
effects in both animals and humans. 
Unlike most of the other groupings 
described in this preamble, these 
toxicants do not affect the same target 
organ or system: Some are central 
nervous system depressants, several are 


upper respiratory tract irritants, and still 
others have their primary effect on the 
heart, liver, or kidney. The commonality 
among these otherwise diverse 
substances is that apparent no- 
observed-adverse-effect levels 
(NOAELs) have been defined for all of 
them; that is, there are data 
demonstrating that overt toxic effects 
caused by exposure to these substances 


at higher levels do not occur below a 
certain *‘no-observed-adverse-effect’* 
level. Permissible exposure limits have 
been developed for these chemicals on 
the basis of these no-observed-adverse- 
effect levels. Table C9-2 shows the 
health effects that have been observed 
in humans or animals that are believed 
likely to occur in humans who are 
exposed to these substances. 


Table C9-2.—Health Effects Associated With Substances for Which Proposed Limits Are Based on No-Observed- 

Adverse-Effect Levels 


H.S. mjmber/chemical name 

CAS No. 

Health effects observed in animals 

Health effects observed/projected in humans 

1029 Atrazine . 

1912-24-9 

8650-0 

314-40-9 

Irritation, ataxia, dyspnea. convulsK)ns. liver 
damage, cancer. 

Choimesterase inhibition 

Irritation, systemic effects, contact dermatitis. 

Cholinesterase inhibition 

Thyroid effects. Irritation 

2014 Azinphos methyl__ 

1041 Bromacil..... 

Irritation, thyroid damage............... 
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Table C9-2.—Health Effects Associated With Substances for Which Proposed Limits Are Based on No-Obsehved- 

Adverse-Effect Levels— Continued 


CAS No. 

Health elfects observed in anknats 

- 98-51-1 

Central nervous system depression, irritation. 


liver and kidney changes. 

.. 75-45-6 

Central nervous system effects, cardiac sens!- 


tizatKxi. possible cardnogenicfty. 

. 95-49-6 

Weakr)ess. vasodilation. Incoordiruition. convul¬ 


sions, Irritatioa 

, 121-62-4 

Convulsions, death .... 

. 84-74-2 

InHation. central nervous system effects, repro¬ 


ductive effects-. 

- 128-37-C 

trrttatxxv lung and liver damage, cancer promo* 


tioa 

. 540-59-0 

Lur>g, liver, blood effects____ 

. 111-42-2 

Irritation, liver and kidrvey damage. . 

^ 84-66-2 

Irritation, central nervous system effects, liver 


damage. 

. 148-01-6 

Liver changee. , 

. 122-39-4 

Liver, kidney, spleen changes, devetopmemai 


effects. 

. 330-54-1 

Anemia, methemoglobinemia, spleen arnf (Ner 


effects, teratogenic effects. 

. 72-20-8 

Reproductive, developmental effects... 

. 68476-85-7 

Central nervous system depression... 

79-20-9 

Eye and skin Inilation, CNS dnpressk >0 -. .. 

21087-64-9 

CNS depression, thyroid arxl liver changes........... 

108-03-2 

Reproductive, developmental effects.. 

8012-95-1 

Eye, skif% end respiratory kritatton..___ 

8030-30-6 

Motor Incoordinaiion. convul8«ons___ 

626-17-5 

Skin initatjon........ 

7440-06-4 

Tumohgen by Implantaljon.... 

108-46-3 

Eye, skin irritation______ 

83-79-4 

Irritation, central nervous system effects. Irver 


and kidney damage, cancer. 

2551-64-4 

Centra) nervous system effects, asphyxiation_ 

7440-25-7 

Bronchitis, pr)6umonitis, hyperemia, tumorigen 


by implantation -. 

76-12-0 

Central nervous system depressioa Wood and 


liver changes. 

76-11-9 

Irritation, narcosis .. 

75-63-8 

Cardiac rregulahtios, seizures____ 

121-45-9 

Teratogenloty, eye and skin irritatioa lung 


damage. 

603-34-9 

Skin irritalion. 

11S-86-6 

PimUnAatArttM InhthitinM ... 

7440-61-1 

Kidney damage, blood dtaordara___ 




H.S. number/chemical name 


Health effects observed/projected In humans 


1056 

1065 

1090 

1110 

2058 
1117 

2059 
1134 
1138 

1144 

1147 


p-tert-Butyl-toluene_ 

Chlorodifluoromethane. 

oOikxotoluene_ 

Cydomte- 


Dibutytphthaiate_ 

2,6-Dj-tert-butyi-p-cre3ol.. 

1 ^-Oichlofoethylene _ 

OMhanolamine_ 

Diethyl phthaiate_ 

Ointtotmide_ ... 


Diphenylamlne 


1153 Diuroo. 

2073 Endrin. 
2099 LPG_. 


1249 Methyl acetate. 


1275 Metribuzin__ 

2121 1-Nitropfopena^ 


1297 Oil mist (mineral)...____ 

1312 Petroleum distillates (naphtha).. 

1327 m-Phthalodlnltrlle_ 

1332 Platinum, metal___ 

1346 Resorcinol_ 


2139 Rotenor>6 (commercial). 


2146 

1382 


Sulphur hexafluoride_ 

Tantalum, metal dust and oxide.. 


2153 1.1.2,2-Tetrach(oro*2,2-dHluoroethane.. 


2154 

2164 
1410 

1415 

2165 
1418 


1,1,1,2-T etrachk)ro-2.2'difluoroethane„ 

T rtfluoromonobromomethane. 

Trtmethyf phosphite.... 


Tfiphenyl amine_ 

Thphenyf phosphate_.... 

Uranium (insoluble compounds). 


Nasal IfTitatiorv nausea, headache, weakness 

Central nervous system effects, cardiac sens*- 
tization. 

Neuropathic effects, imtatioa 

Central nervous system effects, convulsions 
unconsciousness, death. 

Irritation, central nervous system sKects. repro¬ 
ductive effects. 

Irritation, skin sensifeatioa 

Narcosis. Irritation. 

Irritatiort 

Central riervous system effects, poiyneuntis.- 
vestibutar dysfur>dk>n. 

Hepatic effects. 

Tachycardia, bladder symptoms. hyperler»or> 
eczema, eye and mucous -membrane mw*- 
tion. 

Anemia, methemoglobinemia, eye. skin, and 
respiratory writation. 

Convulsions, brain damage. 

Drowsiness, headache.-vomiting. 

Eye. mucous membrane Irirtation, chest 
ness, narcosis, destruction of opbc nerve 

Narcosis, thyroid and Uver damage 

Convulsions. 

Lung irritation, pneumonitis, photoeensihzation. 
dermatitis. 

Eye arxl throat Irritation. CNS depression 

Skin imtatioa 

Irritation, systemic effects (methemoglobir^emca. 
cyanosis) pigmentary dermatosis. 

Irritation, nausea, vomiting, gastro-mlestinal ef¬ 
fects. 

Cerrtral r^ervous system effects, asphyxiatien 

Pulmonary effects. 

Dermatitis. 


Cardiac irregularities. 

Lung, skin, eye irritatioa 

Skm irritatioa 
ChoUnesterase mhAiitioa 
Kidney damage, blood effects 


Dose-Response Relationships and No- 
Observed-Adverse-Effect Levels 

The concept of setting limits based on 
a NOA£ level assumes that there is a 
concentration at which repeated and 
prolonged exposure to a toxic substance 
causes no observable adverse effect in 
the majority of workers. A similar 
concept is widely used by Federal 
agencies, such as the Food and Drug 
Administration and the Environmental 
Protection Agency, to set contaminant 
tolerances, acceptable daily intake 
values, and other limits. 

All of the proposed limits for this 
group of substances have been set at or 
below a no-observed-adverae-effect or 
minimal effect level, regardless of the 
specific health endpoint against which 
protection is sought. At least in part, the 
exposure limits for the 35 substances 


listed in Table C9-1 are based on data 
indicating that these limits are already 
being maintained in work environments 
and that these levels are both feasible 
and unlikely to be associated with 
adverse he^th effects or signs and 
symptoms in exposed employees. The 
proposed limits will also protect against 
any effects these substances would 
cause through exposure to higher 
concentrations. Even at relatively low 
exposure concentrations, many of the 
substances in this group cause effects 
that can be severe and irreversible. 

The following discussions describe 
OSHA’s preliminary findings for the 
substances in this group and illustrate 
the material impairments of health 
potentially faced by workers exposed to 
these toxicants in the construction, 
maritime, and agriculture industries. 


ATRAZINE 

CAS: 1912-24-9; Chemical Formula: 

CsHuClNs 
H.S. No. 1029 

In construction, maritime, and 
agriculture, OSHA has no limit for 
atrazine. The ACGIH has a TLV*-TVVA 
of 5 mg/m*; NIOSH has no REL but 
concurs (Ex. 0-17, Table Nl) with the 
limit being proposed for atrazine in 
these sectors. OSHA is proposing an 8- 
hour TWA PEL of 5 mg/m* for atrazine 
in the construction, maritime, and 
agriculture industries. This is the limit 
recently established for atrazine In 
general industry. 

Atrazine is a while, crystalline 
compound. This substance is a herbicide 
for grasses, broadleaf weeds, com, 
sorghum, and sugarcane and is also 
used in industrial and commercial 
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herbicidal applications (HSDB1990). 
Atrazine is best known of the s- 
triazine herbicides. When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Atrazine is a mild Irritant of the eyes 
and skin in humans and animals: at 
acutely toxic doses, this substance 
causes ataxia, dyspnea, and convulsions 
in animals (Hayes 1982, p. 582). The LCm 
in rats is 5200 mg/m* for 4 hours, the 
oral LDso in the same species is 672 mg/ 
kg. and the dermal LDso in rabbits is 
7500 mg/kg (RTECS 1990). Applied to 
the skin of rats, atrazine caused marked 
erythema but no systemic toxicity 
(Hayes 1982, p. 562). Instilled into the 
eyes of rabbits, this substance caused 
severe irritation (RTECS 1990). In a 
subacute experiment in rats given 
atrazine by gavage at doses of 100, 200, 
or 400 mg/kg/day for 14 days or at 600 
mg/kg/day for 7 days, a significant and 
dose-dependent increase in liver weight 
. was seen in all groups: at autopsy, 
histopathological changes were seen in 
the livers of all but the 100-mg/kg group 
(Santa Maria. Moreno, and Lopez- 
Campos 1987, in J. Appl. Toxicol. 
7(6):378-378). Atrazine was embryotoxic 
when administered to rats in high doses 
(800-2000 mg/kg) on days 3, 6, and 9 of 
gestation; no effects were seen at lower 
concentrationB (Clayton and Clayton 
1981, p. 2775). A recent study in rats and 
rabbits (Infurna, Levy, Meng et al. 1988, 
in J. Toxicol. Environ. Hlth. 24(3):307- 
320) indicates that atrazine is not 
teratogenic in these species at doses 
below those causing maternal toxicity. 
Atrazine has been tested for 
carcinogenicity in mice and rats. In 
mice. 21.5 mg/kg/day was administered 
by gavage him days 7 to 28 of life, and 
no increase in the Incidence of tumors 
was seen (Innes et al. 1969. in EPA 
Health Advisory 1987). A recent study 
(Pinter. Torok, Surjan et al. 1989. in 
Magy. Onkol. [Hungarian Oncology) 
33(4):211-221), however, found dose- 
dependent increases in all malignancies 
in rats of both sexes, benign breast 
tumors In males, and uterine carcinomas 
in females. conBrming atrazine’s 
carcinogenicity in animals. 

In humans, there is one report of 
severe contact dermatitis in a farmer 
who sprayed atrazine; patch testing 
confirmed atrazine’s involvement in this 
episode (Schlichter and Bent 1972, in J. 
Iowa Med. Soc. 62:419-420). Atrazine 
has also been found to induce 
unscheduled DNA synthesis in human 
cells, which suggests a potential genetic 
hazard in humans (Loprieno et al. 1980, 


Mutat. Res. 74(3):2500). The possible role 
of triazine herbicides in the etiology of 
ovarian cancer in women was evaluated 
in a recent case-referent study (Donna. 
Crosignani. Robutti et al. 1989. Scand. j. 
Work Environ. Hlth. 15(l):47-53). These 
authors concluded that previous 
exposure to triazines was associated 
with a significant relative risk of 2.7 for 
ovarian neoplasms. 

Based on this Evidence, OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m*for atrazine in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit will protect employees in these 
sectors from the significant risk of 
neuropathic and metabolic effects 
associated with exposure to atrazine. 
OSHA considers these effects material 
health impairments and believes that 
the proposed PEL is necessary to 
substantially reduce these significant 
risks. In addition, promulgation of this 
PEL will make OSHA*s limit for atrazine 
consistent across all regulated sectors. 
AZINPHOS-METHYL 
CAS: 86-50-0; Chemical Formula: 

CioHiaNsOaPSi 
H.S. No. 2014 

OSHA’s PEL for azinphos methyl in 
general industry, construction, and 
maritime workplaces is 0.2 mg/m* as an 
8-hour TWA. OSHA also has a skin 
notation for this substance. There is no 
REL in agriculture. The ACGIH TLV®- 
TWA is 0.2 mg/m*, with a skin notation; 
NIOSH has no REL but concurs (Ex. 8- 
47. Table N3A) with the limit being 
proposed for azinphos methyl. OSHA is 
proposing an 8-hour TWA PEL of 0.2 
mg/m*, and a skin notation, for this 
substance in agriculture. Promulgation 
of this limit wiU make OSHA’s PEL for 
this substance consistent across all 
regulated sectors. 

bi pure form, azinphos methyl is a 
colorless or white crystalline substance, 
although the technical grade is a brown, 
waxy solid (Hayes 1982. p. 358). This 
substance is a widely used nonsystemic 
insecticide and acaricide (Hayes 1982, p. 
358). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Azinphos methyl belongs to the 
organophosphate class of pesticides. It 
is an anticholinesterase agent which 
inhibits cholinesterase, causing 
acetylcholine to accumulate at synapses 
in the nervous system, skeletal muscle, 
and secretory glands. Azinphos methyl 
exerts this effect by inhalation, 
percutaneous absorption, or ingestion. 
The oral LDm in rats is 7 mg/kg, and the 
LCso in the same species is 69 mg/m* for 


1 hour (RTECS 1990). The dermal LDm in 
rats is 220 mg/kg (RTECS 1990). Rats fed 
20 ppm azinphos methyl in their diets for 
60 days showed inhibition of brain and 
red blood cell cholinesterase (ACGIH 
1986. p. 46). Rats inhaling this substance 
at a concentration of 4.7 mg/m* for 6 
hours/day. 5 days/week for 12 weeks 
showed both red blood cell and plasma 
cholinesterase inhibition; inhalation of a 
1.24-mg/m* concentration on the same 
regimen was without effect (Hayes 1982, 
pp. 358-359). Azinphos methyl has 
caused developmental and reproductive 
effects when administered orally to 
pregnant rats and mice (RTECS 1990). 
This substance also is mutagenic in 
mammalian test systems (RTECS 1990). 

Overexposure to azinphos-methyl 
causes respiratory and ocular effects 
(including wheezing, a feeling of 
tightness in the chest, laryngeal spasms, 
excessive salivation, cyanosis, blurring 
of vision, lacrimation, runny nose, and 
frontal headache) (Proctor. Hughes, and 
Fischman 1988, p. 86). If this substance 
is accidentally ingested, gastrointestinal 
symptoms, including nausea, vomiting, 
cramps, and diarrhea occur within 2 
hours of ingestion. Absorption of 
azinphos methyl through the skin causes 
localized sweating and muscular 
fasciculation, indicating localized 
poisoning (Proctor. Hughes, and 
Fischman 1988, p. 86). 

Regardless of the route of exposure, 
azinphos methyl produces muscular 
weakness, twitching, convulsions, coma, 
loss of reflexes, and paralysis of the 
respiratory muscles. If the victim does 
not die during the acute episode, 
complete recovery may occur within a 
week, although the individual is likely to 
reniain hypersensitive to 
anticholinesterase agents for some 
period of time thereafter (Proctor and 
Hughes 1978, p. 114). Long-term 
exposure to concentrations of azinphos 
methyl that are too small to cause acute 
symptoms may eventually lead to 
systemic poisoning (Proctor and Hughes 
1978, p. 114). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL for 
azinphos methyl of 0.2 mg/m*, with a 
skin notation for those agricultural uses 
of this substance that are not covered by 
FIFRA. The Agency believes that, in the 
absence of a PEL, workers in 
agricultural establishments may be 
subject to the significant risk of 
cholinesterase i^ibition posed by 
exposure to this substance. In addition, 
promulgation of this limit will make 
OSHA*s PEL for this substance 
consistent across all regulated sectors. 
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BROMACIL 

CAS: 314-40-9; Chemical Formula: 

C^HisBrNiOi 
H.S. Na 1041 

In construction, maritime, and 
agricultiire. OSHA has no permissible 
exposure limit for bromacil. The 
ACGIffs TLV*-TWA for bromacil is 1 
ppm. NIOSH has no REL but concurs 
(Ex. 0-47. Table Nl) with the limit being 
proposed. The Agency is proposing an 0- 
hour TWA PEL of 1 ppm for this 
substance, which is consistent with the 
PEL recently established for bromacil in 
general industry. 

Bromacil is a white crystalline solid 
that is used as a herbicide in 
commerdal. industrial, and agricultural 
applications (HSDB1989). This 
substance is odorless (HSOB1989). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Bromacil is an irritant of the eyes, 
mucous membranes, and upper 
respiratory tract. The oral LDso in rats is 
641 mg/kg (RTECS 1990). All rats 
survived inhalation of a bromacil 
concentration of 4800 mg/m* for 4 hours 
(ACGIH1988, p. 04). The dermal Uko In 
rabbits is reported to be greater than 
5000 mg/kg (Clayton and Clayton 1901, 
p. 2749). Applied to the skin of guinea 
pigs, bromacil caused mild to moderate 
skin irritation (Clayton and Clayton 
1981, p. 2749). Instilled into rabbit eyes, 
this substance caused reversible 
conjunctival irritation but no comeal 
damage [Grant 1988, p. 536). Male rats 
were given bromacil 5 days/week for 2 
weeks at oral doses of 650,1035. or 1500 
mg/kg; five of six rats died after Bve 
doses at the highest level, one died after 
10 doses at 1035 mg/kg. and none died 
at the lowest dose. At autopsy, focal cell 
hypertrophy and hyperplasia of the liver 
were seen (NRC1977, Drinking Water 
and Health, p. 540). Rats were fed 
bromacU at 50,50a 250a SOOa 600a or 
7000 ppm for 90 days. Rats in the 5000 
ppm or higher groups developed 
hyperthyroidism (NRC 1977. p. 540). In 
another study in rats fed bromacil at 50, 
250, or 1250 ppm for 2 years, rats in the 
1250-ppm group developed hyperplasia 
of the thyroid; one female rat in the 
1250>ppm group developed a follicular 
adenoma (NRC 1077. p. 541). 

In 2-year feeding studies in rats and 
dogs, no-observed-adverse-effect 
dietary concentrations were determined 
to be 12.55 mg/kg/day (1.25 ppm) for 
rats and 1250 for dogs (Sherman and 
Kaplan 1975/Ex. 1-672). 

Bromacil is known to cause eye, nose, 
and throat irritation in workers handling 
formulations containing this substance. 


Skin irritation has also been reported 
(HSDB 1990; Hazardous Substance Fact 
Sheet 1985). No reports of systemic 
toxicity caused by exposure to bromacil 
appear in the literature. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA permissible 
exposure limit of 1 ppm for bromacU in 
the construction, maritime, and 
agriculture industries. The Agency 
preliminarily concludes that this limit 
will protect employees against the 
significant risk of thyroid damage and 
irritation, both material health 
impairments that occur with exposure to 
this substance. OSHA believes that the 
proposed limit is necessary to 
substantially reduce this risk among 
workers in these sectors. In addition, 
promulgation of this PEL will make 
OSHA's limit for bromacil consistent 
across all regulated sectors. 

p-tert-BUTYLTOLUENE 
CAS: 98-51-1; Chemical Formula: 

(CHi)3C-C8H4CHs 
H.S. No. 1050 

OSHA's PEL for p-tert-butyltoluene in 
construction and maritime is an 8-hour 
TWA PEL of 10 ppm; the Agency is 
proposing to retain this limit in these 
industries, to supplement it with a 20- 
ppm STEL, and to extend both the 8- 
hour TWA and the STEL to workplaces 
in agriculture. The ACGEH has a TLV^- 
TWA of 10 ppm and a TLV*-STEL of 20 
ppm for p-tert-butylloluene. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. These are 
the limits recently established for p-tert- 
butyltoluene in general industry. 

p-tert-Butyltoluene is a colorless 
liquid with an aromatic, gasoline-like 
odor. This substance is used as a 
solvent for resins, in the manufacture of 
pharmaceuticals, and as a chemical 
intermediate (HSDB 1989). 

p-tert-Butyltoluene is an irritant of the 
eyes, mucous membranes, and upper 
respiratory tract with acute exposure 
and a liver and kidney toxin with 
chronic exposure. The oral LD^ in rats 
is 1800 mg/kg, the LCm in the same 
species is 165 ppm for 8 hours, and the 
dermal LDm in rabbits is 19,600 mg/kg 
(RTECS 1990). In contact with the eyes 
or skin of rabbits, p-tert-butyltoluene 
caused mild irritation (RTECS 1990; 
Grant 1974, p. 212). Acutely poisoned 
animals showed staggering, difficult 
breathing, and paralysis before death: 
some animals showed signs of eye and 
upper respiratory tract irritation and 
others convulsed (Proctor. Hughes, and 
Fischman 198a p. 110; RTECS 1990). 

Rats repeatedly exposed to a 50-ppm 
concentration of p-tert-butyltoluene 
showed liver and kidney changes and 
damage to the spinal cord at autopsy 


(Hine, Ungar, Anderson, et al. 1954/Ex. 
1-983). The no-effect level in rats 
exposed daily for 26 weeks was 25 ppm 
(Gerarde 1960a. In ACGIH 1968, p. 85/ 

Ex. 1-3). 

In humans, nasal irritation, nausea, 
malaise, headache, and weakness have 
been seen with exposure to p-tert- 
butyltoluene at concentrations between 
5 and 160 ppm (Hine, Ungar, Anderson 
et eJ. 1954/Ex. 1-983). At a concentration 
of 80 ppm, a moderate degree of eye 
Irritation was reported by these 
volunteers. These authors also noted 
cardiovascular effects, as well as effects 
on the central nervous system, the skin, 
and the respiratory tract. Half of the 
subjects exposed to p-tert-butyltoluene 
developed tremor and anxiety, and 25 
percent of exposed individuals showed 
evidence of chemical contact irritation 
of the respiratory tract [Hine, Ungar, 
Anderson et al. 1954/Ex. 1-983]. 

Based on this evidence, OSHA is 
proposing to retain its 8-hour TWA of 10' 
ppm for p^tert-butyholuene in the 
construction and maritime industries, to 
add a STEL of 20 ppm, and to extend 
both the TWA and STEL to agricultural 
workplaces. The Agency preliminarily 
concludes that the STEL and TWA will 
protect workers in these sectors against 
the significant risks of irritation and 
central nervous system effects 
associated with exposure to this 
substance. The Agency believes that 
these adverse health effects constitute 
material impairments of health and that 
the proposeid limits are necessary to 
reduce these significant occupational 
risks substanti^y. in addition, 
promulgation of the proposed limits will 
make OSHA's PELs for p-tert- 
butyltoluene consistent across all 
regulated sectors. 

CHLORODIFLUOROMETHANE 
CAS: 75-45-6; Chemical Formula: 

CHCIF, 

H.S. No. 1085 

OSHA currently has no limitfor 
chlorodifluoromethane (Freon 22) in the 
construction, maritime, or agriculture 
industries. NIOSH has no R^ but 
conoirs (Ex. 0-47, Table Nl) with the 
limit being proposed by OSHA. The 
ACGIH has a TLV® of 1000 ppm as a 
TWA and 1250 ppm as a ST^ The 
Agency is proposing an 8-hour TWA 
PEL of 1000 ppm for this substance; this 
is the limit recently established for 
chlorodifluoromethane in general 
industry. 

Chlorodifluoromethane is a colorless, 
nearly odorless, nonflammable gas. This 
substance is used as an aerosol 
propellant, a refrigerant a foam-blowing 
agent, and a solvent (HSDB 1990). 
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Exposure to very high atmospheric 
levels of Freon 22 causes stimulation 
and then depression of the central 
nervous system, followed by 
asphyxiation. The LCm In rats is 350.000 
ppm for 15 minutes (RTECS1990). Rats 
and guinea pigs exposed to 
concentrations of 75.000 to 100.000 ppm 
over a 2-hour period exhibited 
excitation and disequilibrium; narcosis 
was observed at 200.000 ppm and 
mortality at 30a000 and 40a000 ppm 
(Weigand 1971/Ex. 1-1102). In rabbits, 
the minimum concentration altering 
reflex responses was 11,000 to 20.000 
ppm (Karpov 1963. as dted in ACGIH 
1988/Ex. 1-3, p. 127). Studies in guinea 
pigs reported that no animals died as a 
result of exposure for 2 hours to a 
concentration of 200.000 ppm, but mild 
clinical changes were observed at 50,000 
ppm and minimal effects were seen at 
25,000 ppm (Underwriters’ Laboratories. 
Inc. 1940, as cited in ACGIH 1988/Ex. 1- 
3, p. 127). Karpov (1963. as cited in 
ACGIH 1988/Ex. 1-3, p. 127) reported 
the results of a 10-month study on the 
effects of exposure by inhalation of 
chiorodifluoromethane in rats, guinea 
pigs, dogs, and cats who were exposed 6 
hours/day. 5 days/week to 2.000 or 
14,000 ppm; alterations in weight 
endurance, and blood chemistry, and 
pathology of the lungs, central nervous 
system, heart liver, kidney, and spleen 
were seen in rats, mice, and rabbits 
exposed to 14.000 ppm. At a 
concentration of 2000 ppm, rats and 
mice showed no effects (Karpov 1963, as 
cited in ACGIH 1986/Ex. 1-3. p. 127). In 
dogs, cardiac sensitization was not 
observed at the 25.000-ppm level but did 
occur at the 50.000-ppm level (Reinhardt 
et al. 1971/ Ex. 1-78). Rats and mice 
were exposed to chiorodifluoromethane 
at concentrations of 1000 or 5000 ppm 
for 4 hours/day, 5 days/ week for 104 
weeks (rats) or 78 weel^ (mice). No 
carcinogenic responses were seen in 
animals of either sex or species 
(Maltoni, Lefemine, Tovoli, et al. 1988. in 
Annals NY Acad. Sci. 534:261-282). In a 
study in rats given 

chiorodifluoromethane orally, however, 
an increase in tumor incidence was 
seen, and a marginal increase in the 
incidence of subcutaneous 
fibrosarcomas and Zymbal-gland tumors 
occurred in male rats exposed to a high 
concentration of chiorodifluoromethane. 
The International Agency for Research 
on Cancer concluded in 1987 that the 
evidence for the carcinogenicity of 
chlorodifluro-methane in animals was 
limited (lARC 1987. Suppl. 7. p. 149). 

In humans, exposure to 
chiorodifluoromethane causes central 
nervous system effects, including 


dizziness, disorientation, incoordination, 
nausea, vomiting, and narcosis (Broker 
and Mossman 1980, p. 170). In contact 
%vith the skin, liquid 
chiorodifluoromethane causes skin 
irritation and frostbite (Broker and 
Mossman 1980, p. 170). A study of 
pathology laboratory workers exposed 
to high short-term concentrations (300 
ppm) of this substance while preparing 
frozen sections showed an association 
between episodes of heart palpitations 
and exposure and also noted that 
several of these young male workers 
had chronic arrhythmias (Rom 1983, p. 
361). A study of 539 refrigeration 
workers occupationally exposed to a 
number of chlorofluorocarbons. 

Including chiorodifluoromethane, for 
periods ranging from 6 months to 20 
years was inconclusive (lARC 1987, 
Suppl. 7, p. 149). 

Based on this evidence, the Agency is 
proposing an 8-hour TWA limit of 1000 
ppm for chiorodifluoromethane in the 
construction, maritime, and agriculture 
industries. OSHA preliminarily 
concludes that this limit will provide 
protection for workers in these sectors 
against the central nervous system 
effects asphyxiant effects, and cardiac 
sensitization effects, that are associated 
with exposure to this substance. The 
Agency believes that this limit is 
necessary to reduce substantially these 
signiflcant risks of material health 
impairment in addition, promulgation of 
this PEL will make OSHA’s limit for 
chiorodifluoromethane consistent across 
all regulated sectors. 
O-CHLOROTOLUENE 
CAS: 95-49-8; Chemical Formula: 

H.S. No. 1090 

OSHA has no limit for o-chlorotoluene 
in the construction, maritime, and 
agriculture industries. The ACGIH has a 
TLV®-TWA of 50-ppm and a 75-ppm 
TLV*-STEL for this substance. NIOSH 
has no REL but concurs (Ex. 8-47, Table 
Nl) with the limit being proposed. 

OSHA is proposing a 50-ppm 8-hour 
TWA for o-chlorotoluene. This is the 
limit recently established for this 
substance in general industry. 

O-ChlorotoTuene is a colorless bquid. 

It is used as a solvent and an ingredient 
in pharmaceuticals, dyes, and rubber 
formulations (Hazardous Substance Fact 
Sheet 1985). 

O-Chiorotoiuene is an irritant of the 
eyes, mucous membranes, and upper 
respiratory tract. The oral LDso in rats is 
greater than 1600 mg/kg (Ely 1971. in 
EPA 1989). The oral LOm in mice and 
rats are 4400 and 5700 mg/kg, 
respectively; acutely poisoned ^nimals 
showed incoordination, convulsions, 


and rapid breathing before death (Pis'ko 
et al. 1981, In EPA 1989). When the 
undiluted material was administered 
orally in doses ranging flx)m 50 to 100 
mg/kg, rats experienced weakness and 
vasodilation at the higher dose levels, 
but all survived and were gaining weight 
2 weeks later (ACGIH 1986/Ex. 1-3, p. 
137). When the undiluted liquid was 
applied to the skin of guinea pigs in 
doses of 1 ml/kg or 10 ml/kg for 24 
hours, moderately severe sl^ irritation 
occurred at both dose levels. The guinea 
pigs lost weight over the 2-week period 
following application, indicating 
percutaneous absorption of this 
substance; however, no dermal LDso has 
been established for o-chlorotoluene. 
One drop of undiluted material in the 
eyes of rabbits produced a delayed 
erythema of the conjunctiva, although 
this effect cleared after 14 days (Ely 
1971. as cited in ACGIH 1986/Ex. 1-3, p. 
137). Rata exposed to an atmosphere of 
21 mg/L (or about 4000 ppm) for 6 hours 
exhibited loss of coordination within 1.5 
hours, prostration at 1.75 hours, and 
tremors at 2 hours. At 14,000 ppm, rats 
showed loss of coordination, 
vasodilation, labored respiration, 
narcosis, and eye tearing; however, rats 
exposed to 4000 or 14,000 ppm survived. 
At 175.000 ppm, one of three rats died 
(Ely 1971, as cited in ACGIH 1988/Ex. 1- 
3, p. 137). Rata given 114 or 570 mg/kg/ 
day o-chlorotoluene by gavage for 2 
months showed dose-dependent effects 
on hemopoiesis, liver, kidneys, and the 
central nervous system (Pis'ko 1981, in 
EPA 1989). Sub-chronic studies in 
animals given oral doses (5, 20, or 80 
mg/kg/day in dogs: 20, 80. or 320 mg/kg 
in rats) of o-chlorotoluene for 97 days 
(dogs) or 104 days (rats) reported no 
treatment-related changes in dogs; rats 
showed decreases in b^y weight and 
increases in adrenal weight (two high- 
dose groups) and in heart and testes 
weight (in the highest dose group only) 
(Gibson et al. 1974a and b. in EPA 1989). 

Although no poisonings caused by o- 
chlorotoluene have been reported in 
humans, this substance is expected to 
cause irritation and central nervous 
system ejects in exposed individuals on 
the basis of ejects seen in animals. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of 50 ppm 
for o-chlorotoluene in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
li^t will protect workers in these 
sectors from the significant risks of eye 
and skin irritation and systemic 
poisoning associated with exposure to o- 
chlorotoluene. OSHA considers these 
adverse effects material impairments of 
health and believes that the proposed 
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PEL is necessary to reduce substantially 
these risks. In addition, promulgation of 
the proposed PEL will make OSHA’s 
limit for o-chlorotoluene consistent 
across all regulated sectors. 

CYCLONITE (RDXJ 

CAS: 121-B2-4; Chemical Formula: 

CsHeN^O. 

H.S. No. 1110 

OSHA*s permissible exposure limit for 
cyclonite (PJ3XJ in the construction and 
maritime industries is 10 mg/m* as an 8- 
hour TWA and 20 mg/m* as a STEL. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the proposed limit. 
The 1987-1988 ACGIH assigned an 8- 
hour TLV*-TWA limit of 1.5 mg/m* and 
a TLV®-STEL of 3 mg/m*. with a skin 
notation, to this substance. OSHA is 
proposing a 1.5-mg/m* S-hour TWA PEL 
for cyclonite, and a skin notation: this is 
the limit recently established for 
cyclonite in general industry. 

Cyclonite is a white, crystalline 
powder. This substance is used as an 
explosive and a rat poison. When used 
in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Cyclonite is toxic to the central 
nervous system in humans and animals. 
The oral LDso in rats is 100 mg/kg 
(RTECS 1990). Acutely poisoned animals 
showed labored breathing and 
convulsions before death (Cholakis, 
Wong. Van Goethen et al. 1980, in 
Midwest Research Institute report; 
Burdette. Cook, and Dyer 1988. Toxicol. 
Appl. Pharmacol. 92{3):436-444). Rats 
given oral doses of cyclonite ranging 
from 0 to 60 mg/kg were monitored for 8 
hours after dosing. An increase in the 
incidence of spontaneous and 
audiogenic seizures was observed at 
.doses as low as 10 to 12.5 mg/kg. and 
significant seizure activity was induced 
by doses of 25 mg/kg and above. The 
authors of this study concluded that 
cyclonite is a potent convulsant. Rats 
fed 40 mg/kg/day for 90 days showed 
decreased weight gain but no other signs 
of toxicity, while 17 of 35 rats fed 50 mg/ 
kg/day died (Cholakis et al. 1980; 
Clayton and Clayton 1981, p. 4197). 

In industry, reports of poisonings as a 
result of occupational exposures to 
cyclonite were widespread as late as 
1962 (Kaplan, Berghout. and Peczenik 
1965/Ex. 1-338). Occupational 
overexposure causes central nervous 
system effects. Including nausea, 
vomiting, convulsions, and 
unconsciousness. These clinical signs 
result from oral and inhalation 
exposures, and from skin absorption 
(Kaplan. Berghout, and Peczenik 1965: 


Sunderman et al. 1944, as cited in 
ACGIH 1986/Ex. 1^. p. 162; von 
Oettingen, Donahue, Yagoda et al. 1949/ 
Ex. 1-398). Convulsions have occurred in 
cyclonite workers without warning or. in 
some cases, after 1 or 2 days of 
insomnia and restlessness. Seizures 
were followed by amnesia, fatigue, 
weakness, and malaise, but complete 
recovery followed (Clayton and Clayton 
1981, p. 4197). In an epidemiological 
study. Hathaway and Buck (1977/Ex. 1- 
418) reported that 8-hour TWA 
exposures to cyclonite at concentrations 
ranging up to 1.57 mg/m* and averaging 
0.28 mg/m* caused no identifiable 
exposure-related abnormalities. 

Based on this evidence. OSHA is 
proposing an 8-hour TWA limit of 1.5 
mg/m* TWA and a skin notation for 
cyclonite in the construction, maritime, 
and agriculture industries. The Agency 
preliminarily concludes that these limits 
are necessary to protect workers in 
these sectors from the significant risk of 
these exposure-related central nervous 
system ejects, which constitute 
material health impairments. In 
addition, promulgation of the limit will 
make OSHA’s PEL for cyclonite 
consistent across all regulated sectors. 
DIBUTYL PHTHALATE 
CAS: 84-74-2; Chemical Formula: 

C«H4(C02C4H»), 

H.S. No. 2056 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for dibutyl phthalate is 5 mg/m* as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV®-TWA of 5 mg/m* for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TVJA limit of 5 mg/ 
m* for dibutyl phthalate in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Dibutyl phthalate is a colorless, oily 
liquid with a weak aromatic odor. It is 
used as an insect repellant in clothing 
and as a plasticizer, elastomer, solvent, 
textile lubricating agent, and perfume 
fixative and in paper coatings and 
explosives (NIOSH/OSHA 
Occupational Health Guideline 1981, p. 

1; Hawley’s 1987, p. 372). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (HFRA). 

Dibutyl phthalate causes primary 
irritation and central nervous system 
effects in humans and animals; it also 
causes repi'oductive effects in animals. 
The oral LDs© in various species are 8000 


mg/kg in rats. 5289 mg/kg in mice, and 
10,000 mg/kg in guinea pigs (RTECS 
1990). The LCm in mice is 25.000 mg/m* 
for 2 hours (RIECS 1990). Mice exposed 
to a concentration of 250 mg/m* dibutyl 
phthalate for 2 hours showed signs of 
eye and upper respiratory tract 
irritation; exposure to higher (not further 
specified) concentrations caused 
difficult breathing, ataxia, paresis, 
convulsions, and death due to 
respiratory paralysis (Varonin 1973, in 
ACGIH 1988, p. 176). Rats exposed to 0.5 
mg/m* concentrations of dibutyl 
phthalate mist 6 hours/day for 6 months 
gained weight more slowly and had 
greater lung and brain weights at 
autopsy than controls (Kawano 1980, in 
Proctor, Hughes, and Fischman 1988, p. 
183). Rats given biweekly doses of 
dibutyl phthalate in oil at Iml/kg of 
body weight for 6 weeks showed no 
adverse effects at autopsy, and a second 
group of rats maintained on this regimen 
for 1.5 years also displayed no adverse 
effects (Bommann et al. 1956, in ACGIH 
1986, p. 176). In female rats given 2520 
mg/kg or 12,600 mg/kg dibutyl phthalate 
on days 1 through 21 of pregnancy, 
reproductive and embryotoxic effects 
were seen (RTECS 1990). Several 
species of animals were fed 2 g/kg of 
dibutyl phthalate for 10 days; there was 
evidence of testicular injury in mice and 
guinea pigs but not in hamsters 
(Gangolli 1982, in Proctor, Hughes, and 
Fisclunan 1988, p. 184). Oral or 
intraperitoneal administration of dibutyl 
phthalate to pregnant rats caused 
increased resorptions, fetal deaths, 
neural tube defects, and skeletal 
abnormalities (Peters and Cook 1973; 
Singh et al. 1972; and Shista and 
Nishimura 1982, in Proctor. Hughes and 
Fischman 19€(8, p. 183). 

The lowest oral dose of dibutyl 
phthalate reported to be toxic in humans 
is 140 mg/kg (RTECS 1990). Contact of 
this substance with the eyes causes 
severe stinging and pain but no 
permanent injury (Grant 1986, p. 317). A 
chemical operator who accidentally 
swallowed 10 grams of dibutyl phthalate 
experienced nausea, dizziness, 
photophobia, lacrimation, and 
conjunctivitis, but promptly recovered 
(Cagianot 1954, in ACGIH 1986, p. 176). 
Women working with phthalates in the 
synthetic leather industry had a higher 
than normal Incidence of miscarriages 
and menstrual disorders (Aldyreva et al 
1974. in HSDB 1985). Soviet 
investigators, who studied 147 workers 
employed in the artificial leather 
industry (where several phthalates are 
used) for 0.5 to 19 years reported that 
these workers complained of pain, 
numbness, and spasms in the 
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extremities; these effecU were reported 
by workers employed for more than 6 
years. Forty-seven of these workers had 
developed polyneuritis (Milkov et al. 

1973). ^ , 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that dibutyl phthalate causes primary 
irritation, central nervous system 
effects, and possible reproductive 
effects. OSHA believes that, in the 
absence of a limit for dibutyl phthalate, 
workers in agriculture are at significant 
risk of experiencing these exposure- 
related adverse health effects. The 
Agency believes that establishing an 8- 
hour TWA PEL of 6 mg/m* for dibutyl 
phthalate is necessary to reduce 
significantly these risks of material 
health impairment Promulgation of this 
limit for dibutyl phthalate in agriculture 
will make OSHA’s PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

1,2-DICHLOROETHYLENE 
CAS: 540-59-0; Chemical Formula: 

CaHjCL 

H.S, No. 2059 

In general industry, construction, and 
maritime, OSHA currently has an 8-hour 
TWA limit of 200 ppm for 1.2-dichloro- 
ethylene; there is no PEL for this 
substance in agriculture. The ACGIH 
TLV*-TWA for l,2-dichioroethyl6ne is 
200 ppm. NIOSH has no REL but concurs 
(Ex, 0-47. Table N3A) with the limit 
being proposed. OSHA is proposing an 
8-hour TWA limit of 200 ppm for 1,2- 
dichloroethylene in agriculture. This 
action will make the PEL for this 
substance consistent across all 
regulated sectors. 

1.2- Dichloroethylene. which is 
available commercially as a 60:40 
mixture of the cis- and trans-isomers, is 
a colorless liquid with a slightly acrid, 
ether-like odor (ACGIH 1986, p. 185; 
Merck 1983, p. 14). It is used as a general 
solvent for organic materials, for dye 
extraction, and in perfumes, lacquers, 
and thermoplastics; it is also us^ in 
organic synthesis (Hawley’s 1987, p. 

378). 

1.2- Dichloroethylene causes eye 
irritation and central nervous system 
depression in humans and animals. The 
oral Uho in rats is 770 mg/kg (RTECS 
1990). After 8 minutes of exposure to a 
16.000-ppm concentration of the cis- 
isomer. rats became anesthetized; 4 
hours of exposure at the same 
concentration resulted in death. The 
trans-isomer proved to be twice as 
potent (Smyth 1956. in Proctor. Hughes, 
and Fischman 1988, p. 189). Dogs 
developed reversible su]>erficial comeal 
opacities when exposed to high vapor 
concentrations (not further specified) 


(Grant 1986, pp. 325-326). Animals of 
four species (rats, rabbits, guinea pigs, 
and dogs) exposed to 1.2- 
dichloroethylene for 7 hours/day, 5 
days/week for 6 months at 500 or 1000 
ppm showed no significant changes in 
growth, mortality, clinical chemistry, or 
gross or microscopic examination 
(Torkelsen 1965, in ACGIH 1986, p. 185). 
Another study, however, did report 
effects in rats exposed chronically to a 
200-ppm concentration of 
dichloroethylene (trans-isomer); the 
liver, lungs, and leukocyte counts of 
these animals were affected (Clayton 
and Clayton 1981. p. 3552). 

In humans, 1,2-dichloroethylene 
formerly found use as a general 
anesthetic (Proctor, Hughes, and 
Fischman 1988. p. 189). Symptoms of 
vertigo, nausea, and burning of the eyes 
were caused in subjects exposed to the 
trans-isomer at a concentration of 2200 
ppm. Prolonged or repeated contact of 
the skin with dichloroethylene causes 
defatting and dermatitis (HSDB1990). 
Von Oettingen also reported a fatality 
caused by exposure to very high vapor 
concentrations (not further specified) in 
the workplace (von Oettingen 1955, in 
Proctor. Hughes, and Fischman 1988, p. 
189). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that 1.2-dichloroethylene causes eye 
Irritation and central nervous system 
depression in exposed workers and that 
in the absence of a PEL, agricultural 
workers are at significant risk of 
experiencing these effects. The Agency 
believes that establishing an 8-hour 
TWA limit of 200 ppm will substantially 
reduce these risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across ail regulated sectors. 
2.6-di-tert-BUTYL-i>-CRESOL 
CAS: 128-87-0; Chemical Formula: 

Ci6H240 

H.S. No. 1117 

OSHA has no limit for 2,0-di-tert- 
butyl-p-cresol (DBPD) in the 
construction, maritime, or agriculture 
industries. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed by OSHA. The 
ACGIH has a TLV®-TWA of 10 mg/m* 
for DBPD. OSHA is proposing an 8-hour 
TWA PEL of 10 mg/m* for this 
substance in construction, maritime, and 
agriculture. This is the limit recently 
established for DBPD in general 
industry. 

DBPD is a white crystalline compound 
that is prepared from p-cresol and 
isobutylene. DBPD is widely used as a 
food preservative, a gasoline additive, 
and an ingredient in lubricating oils. 


waxes, rubbers, paints, plastics, and 
elastomers (ACGIH 1986, p. 227). 

DBPD is an irritant of the eyes and 
mucous membranes: in animals, 
exposure to this substance has also 
caused lung and liver injury. The oral 
LDso ranges from 0.89 g/kg in rats to 10.7 
g/kg In guinea pigs (RTECS 1990). 
Applied to the skin of rabbits. DBPD 
caused moderate skin irritation, and 
instillation into the eyes of these 
animals also caused a moderate degree 
of eye irritation (RTECS 1990). One year 
of daily oral administration of 0.17 to 0.9 
g/kg produced no efiects in dogs, and 2 
years of daily oral administration of 0.2, 
0.5, or 0.8 percent DBPD also had no 
efiects in rats (Deichmann, Clemmer, 
Rakoezy, Bianchine et al. 1955/Ex. 1- 
505). Some growth rate decreases and 
liver weight increases were 
demonstrated in rats fed 0.01 to 0.5 
percent DBPD (total daily diet) for 
periods ranging from 12 days to 80 
weeks (Brown. Johnson, and O’Halloran 
1959/Ex. 1-621; Creaven, Davies, and 
Williams 1966/Ex. 1-547). These animals 
also exhibited reversible activation of 
microsomal liver enzymes. One study in 
pregnant rats fed DBPD showed 
teratogenic effects in the ofispring, but 
other research has failed to confirm 
these results (Grant 1986. p. 164). Some 
carcinogenicity studies have suggested 
that DBPD may have a promoting effect; 
other bioassays have shown no 
carcinogenic effects. Rats and mice fed 
DBPD at doses of 3000 or 6000 ppm for 
105 to 108 weeks did not show an 
increased tumor incidence compared 
with controls (NCI 1970, in HSDB 1989). 
Administration of DBPD following 
dosing with a known carcinogen 
(acetylaminofiuorene or urethane) 
caused an increased incidence of tumors 
(hepatomas and pulmonary adenomas) 
(Klaassen, Amdur. and DouU 1986, p. 
134). Another study In rats given DBDP 
after acetylaminofiuorene reports that 
these animals developed bladder cancer 
(Klaassen. Amdur, and Doull 1966, p. 
1118). The no-effect dietary level for 
DBPD in rats is 25 mg/kg (Gilbert and 
Golberg 1965 /Fjc. 1-902). 

In humans, exposure to di-tert-butyl-p- 
cresol causes skin irritation and may 
cause dermal sensitization (Klaassen, 
Amdur, and Doull 1986. p. 65). A 48-hour 
test in human subjects showed that the 
irritant ocular dose for this period was 
500 mg of DBDP (RTECS) 1990). No other 
information on DBDP*8 effects in 
humans is available. 

Based on this evidence. OSHA is 
proposing an 8-hour TWA limit of 10 
mg/m* for 2.6-di-tert-butyl-p-cre8ol. The 
Agency preliminarily concludes that this 
limit will protect workers In 
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construction, maritime, and agriculture 
against a significant risk of sensory 
irritation, which is a material health 
impairment. OSHA believes that the 
proposed limit is necessary to reduce 
this significant risk substantially. In 
addition, promulgation of the proposed 
limit will make the PEL for DBPD 
consistent across all regulated sectors. 
DIETHANOLAMINE 
CAS: 111-42-2; Chemical Formula: 

H0(CH2)2NH(CH2)20H 
H.S. No. 1134 

OSHA has no limit for diethanolamine 
in the construction, maritime, or 
agriculture industries. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. The 
ACGIH has an 8-hour TLV»-TWA of 3 
ppm for this substance. OSHA is 
proposing an 8-hour TWA PEL of 3 ppm 
for diethanolamine; this is the limit 
recently established in general industry. 

Diethanolamine is a solid or a liquid, 
depending on temperature: it has an 
ammonia-like odor. Diethanolamine is 
used to make cosmetics, cleaners, 
detergents, emulsifiers, dispensing 
agents, and alkalizing agents (Proctor, 
Hughes, and Fischman 1988, p. 198). 

Diethanolamine is an irritant on acute 
exposure and a liver and kidney toxin 
on chronic exposure. The oral LDw in 
rats is 710 mg/kg, and the dermal LDm in 
rabbits is 12,200 mg/Vg (RTECS 1990). 
Instilled into rabbit eyes, 
diethanolamine caused severe irritation, 
although skin contact caused only mild 
irritation in the same species (RTECS 
1990). Rats given 100 or 500 mg/kg by 
interperitoneal injection showed 
cytoplasmic vacuolization of the liver 
and kidneys and. at the high dose, 
tubular degeneration of the kidneys 
(Grice et al. 1971, in Food Cosmet. 
Toxicol. 9:847). Rats fed diethanolamine 
at a dose of 0.17 g/kg for 90 days 
showed cloudy swelling and 
degeneration of the kidney tubules and 
fatty degeneration of the liver (Proctor, 
Hughes, and Fischman 1988, p. 198; 
Smyth, Carpenter, and Weil 1951/Ex. 1- 
439). Dietary studies in rats showed no 
ill effects after 90 days of feeding at 20 
mg/kg/day (Smyth. Carpenter, and Weil 
1951/Ex. 1-439). 

In humans, dUethanolamine has 
caused mild eye and nose irritation 
(HSDB 1989). Splashed into the eye, this 
substance may cause severe pain, 
irritation, and corneal damage (Rumack 
Poisindex). In contact with the skin, 
moderate irritation may develop 
(Rumack Poisindex). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 3 ppm 
for diethanolamine. The Agency 
preliminarily concludes that this limit 


will protect workers in construction, 
maritime, and agriculture from the 
significant risks of eye damage and skin 
irritation associated with exposure to 
this substance. OSHA considers these 
effects material health impairments and 
believes that the proposed limit is 
necessary to reduce these risks 
substantially. In addition, promulgation 
of this limit will make the PEL for 
diethanolamine consistent across all 
regulated sectors. 

DIEirm PHTHALATE 
CAS: 84-68-2; Chemical Formula: 

C«H4(C00C2H5)* 

H.S. No. 1136 

OSHA has no limit for diethyl 
phthalate in the construction, maritime, 
or agriculture industries. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the proposed limit. The ACGIH has 
a TLV*-TWA of 5 mg/m® for this 
substance, and OSHA is proposing 5 
mg/m® as an 8-hour TWA. This is the 
limit recently established for diethyl 
phthalate in general industry. 

Diethyl phthalate is an oily colorless 
liquid with no odor. It is used in 
insecticidal sprays, as a mosquito 
repellant, a solvent, a plasticizer, a 
wetting agent, a camphor substitute, and 
as an alcohol denaturant (ACGIH 1986, 
p. 200; Genium MSDS1987, No. 435; 
Hawley’s 1987, p. 394). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenlicide 
Act (FIFRA). 

Diethyl phthalate causes irritation of 
the eyes, skin, and mucous membranes 
and central nervous system effects. The 
oral LDso in rats is 8600 mg/kg (RTECS 
1990). Diethyl phthalate is readily 
absorbed through the skin; about one- 
fourth of a 30 to 40 mg/kg dose of 
radiolabelled diethyl phthalate applied 
to the skin of rats appeared in the urine 
of exposed rats 24 hours after 
application of the dose (Elsis et al. 1989). 
Guinea pigs exposed to diethyl 
phthalate at a concentration of 511 ppm 
for 6 hours showed signs of mild skin 
irritation (Clayton and Clayton 1982, p. 
2347). Cats exposed to 10 mg/m® for 5 
hours showed signs of nasal irritation 
(Clayton and Clayton 1982. p. 2347). Rats 
fed diethyl phthalate showed decreases 
in testosterone concentrations and 
testicular atrophy (Oishi and Hiraga 
1980, in Toxicol. Appl. Pharmacol. 
53(1):35-41). In several species of 
experimental animals, central nervous 
system depression is a common effect of 
intraperitoneal and intravenous 
administration of diethyl phthalate 
(Cralley 1966, in J. Pharmaceut. Sci. 
55:158-162). The results of reproductive 


studies conducted on diethyl phthalate 
have been inconclusive. In one study, 
pregnant Sprague-Dawley rats were 
given intraperitoneal injections of 
diethyl phthalate on days 5.10. and 15 of 
gestation at doses of 0.506.1.012 or 1.686 
ml/kg. Some fetal resorptions occurred 
among rats given the low or high dose, 
but not among rats given the middle 
dose. All three dose levels produced 
skeletal malformations in offspring; no 
other abnormalities were noted (Singh et 
al.. J. Pharmaceut. Sci. 61:51-55. as cited 
in HSDB 1986). Another study found no 
adverse effects on fetal growth, 
viability, or development among CD rats 
fed 198.1909. or 3214 mg/kg per day 
during days 6 through 15 of gestation 
(Price et al. 1989); however an increased 
incidence of extra ribs occurred among 
offspring of rats given maternally toxic 
doses of diethyl phthalate. 

In humans, exposure to diethyl 
phthalate causes sensory irritation and 
central nervous system effects. The 
lowest toxic inhalation concentration in 
humans is 1000 mg/m® (RTECS 1990). A 
study of workers exposed to a mixture 
of diethyl phthalate. dibutyl phthalate. 
and di-2-ethyl hexyl phthalate vapors in 
air at concentrations of 8 to 53 mg/m® 
resulted in findings of no phthalates in 
the blood (before or after the exposure) 
and no peripheral polyneuritis (Raleigh, 
personal communication, as cited in 
ACGIH 1988/Ex. 1-3, p. 200). Fassett 
(1963a, as cited in ACGIH 1986/Ex. 1-3 
p. 200) reported transient nasal and 
throat irritation produced by exposure 
to the heated vapors of diethyl 
phthalate. but no cumulative effects 
have been noted. A Soviet study of 
workers (employed between 0.5 to 19 
years) who were exposed to several 
phthalate plasticizers (e.g., butyl 
phthalate. the higher aryl phthalates. 
dioctyl phthalate. and benzyl butyl 
phthalate). as well as to sebacates. 
adipates, and tri-o-cresyl phosphate at 
concentrations ranging from 1.7 to 66 
mg/m®, reported that there were 
complaints of pain, numbness, and 
spasms in the upper and lower 
extremities. These complaints were 
related to the duration of exposure and 
usually began after the sixth or seventh 
year of employment (Milkov, Aldyreva, 
Popova et al. 1973/Ex. 1-646). These 
investigators reported polyneuritis in 32 
percent of the 47 persons examined for 
this health effect; of 81 persons 
evaluated for vestibular dysfunction. 78 
percent showed depression of vestibular 
receptors (Milkov, Aldyreva, Popova et 
al. 1973/Ex. 1-646). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m® for diethyl phthalate. The Agency 
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preliminarily concludes that this limit 
will protect workers in construction, 
maritime, and agriculture against the 
significant risks of polyneuritis and 
vestibular dysfunction that are 
potentially associated with occupational 
exposure to this substance. 

Promulgation of this limit will 
substantially reduce these significant 
risks and make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

DINITOLMIDE (3.5-DINITRO-O- 

TOLUAMIDE) 

CAS: 140-01-6; Chemical Formula: 

CeHTNaft 
H.S. No. 1144 

OSHA has no limit for dinitolmide in 
construction, maritime, or agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47. Table Nl) with the selection of this 
PEL The ACGIH has a TLV*-TWA of 5 
mg/m^ for this substance, and OSHA is 
proposing 5 mg/m* as an 6-hour TWA 
PEL This is the limit recently 
established for this substance in general 
industry. 

Dinitolmide. which is also called 3.5- 
dinitro-o-toluamide. is a yellowish solid. 
This substance is used as a coccidiostat 
and a food additive (ACGIH 1986. p. 216; 
Hawley*s 1986, p. 1262). When used In 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Dinitolmide causes liver and blood 
effects in animals. The orafLOso in rats 
is 600 mg/kg (RTECS1990). In raU fed 6 
mg/kg/day dinitolmide for 2 years, 
increases in liver weight occurred in 
females, and fatty changes were 
observed in the livers of both males and 
females at autopsy (Dow Chemical 
Company 1973e. as cited in ACGIH 1986. 
Ex. 1-3, p. 213). No adverse effects were 
seen either in rats fed 3 mg/kg/day for 2 
years or in dogs fed on the same 
regimen at a dose of 10 mg/kg/day (Dow 
Chemical Company 1973e. in ACGIH 
1986/Ex. 1-3. p. 213). Rats exposed to 
150 mg/kg developed 
methemoglobinemia (Gosselin, Smith, 
and Hodge 1984. p. 11-389). Dinitolmide 
is mutagenic in bacterial test systems 
(RTECS 1990). 

No systemic effects of dinitolmide 
expos^ have been reported in humans. 
Allergic contact dermatitis has been 
reported in workers handling animal 
feed that contained dinitolmide (Fischer 
1975. in Cutis 2:701-702). 

Based on this evidence, OSHA is 
proposir^ an 8-hour TWA PEL of 5 mg/ 
m* for dinitolmide. The Agency 
preliminarily concludes that this limit 
will protect workers in construction. 


maritime, and agriculture industries 
from the significant risk of dermatitis 
and systemic changes that are 
potentially associated with exposure to 
this substance. OSHA considers these 
ei^ects material health impairments and 
believes that the proposed limit is 
necessary to reduce these risks 
substantially. In addition, promulgation 
of this limit will make the PEL for 
dinitolmide consistent across all OSHA- 
regulated sectors. 

DIPHENYLAMINE 

CAS: 122-39-4; Chemical Formula: 

(&H5)2NH 
H.S. No. 1147 

OSHA’s limit for diphenylamine in 
construction, maritime, and general 
industry is 10 mg/m* as an 8-hour TWA. 
There is no limit for this substance in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
proposed limit. The ACGIH recommends 
a TLV®-TWA of 10 mg/m* for this 
substance, and OSHA is proposing 10 
mg/m* as an 8-hour TWA for 
diphenylamine in agriculture. 
Promulgation of this PEL will make 
OSHA’s limit for this substance 
consistent across all regulated sectors. 

Diphenylamine is a colorless solid 
that takes the form of monoclinic 
leaflets that discolor when exposed to 
light; it has a floral-like odor. 
Diphenylamine is used as a stabilizer for 
plastics, nitrocellulose explosives, and 
celluloids, and in the manufacture of 
pesticides, pharmaceuticals, and dyes. It 
is also used in antioxidants (ACGIH 
1986, p. 220; Sittig 1985. p. 1885). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Diphenylamine is a liver and kidney 
toxin and has caused adverse 
developmental effects in animals. The 
oral LDm in guinea pigs is 300 mg/kg 
(RTECS 1990). This substance is known 
to be absorbed through the skin, but no 
dermal toxicity data are available. 
Animals acutely poisoned by oral 
administration develop anorexia, 
diarrhea, excitability, hypothermia, 
emaciation, and generalized weakness 
before death, which may be delayed for 
2 to 3 weeks (Gosselin, Smith, and 
Hodge 1984, p. 11-209). In cats, acute 
poisoning is associated with 
methemoglobinemia. Animals exposed 
to diphenylamine dust at unspecified 
concentrations showed changes in the 
liver, spleen, and kidneys at autopsy 
(Robert et al. 1937, in ACGIH 1986. p. 
220). Dietary studies of rats fed 0.025, 

0.1, 0.5,1.0, or 1.5 percent diphenylamine 
for 226 days demonstrated nonmalignant 


renal cysts in animals fed at the three 
highest doses (Thomas. Cox. and Deeds 
1957/Ex. 1-873). Rats fed diphenylamine 
crystals encapsulated in collodion 
developed bladder papillomas v^rithin 
125 days (Yoshida, Shimauchi, and Kin 
1941, as cited in ACGIH 1986/Ex. 1-3, p. 
220). Mice gavaged with diphenylamine 
showed kidney damage involving the 
tubules and glomeruli; liver effects were 
also seen (Kronevi and Holmberg 1979, 
in Exp. Pathol. (Jena) 17(2):77-61). Fed to 
pregnant rats at a dose of 7500 mg/kg on 
days 17 through 22 of pregnancy, 
diphenylamine caused urogenital system 
abnormalities (polycystic kidneys) in the 
offspring (Klaassen. Amdur, and Doull 
1986. p. 326). 

In humans, exposure to 
diphenylamine may cause eye and 
mucous membrane irritation, dermatitis, 
bladder symptoms, and an increase in 
heart rate (Hazardous Substance Fact 
Sheet 1985). Acute overexposure may 
also cause methemoglobinemia (Genium 
MSDS1989). A report of industrial 
diphenylamine poisoning in France 
described bladder symptoms, 
tachycardia, hypertension, and eczema 
in overexposed workers (Fairhall 1957g. 
as cited in ACGIH 1988/Ex. 1-3. p. 220). 
Diphenylamine has been linked in 
epidemiological studies (Orjelick 1975: 
in Inti. Occ. Hlth. Safety 44(5):46-47; 
Parkes and Evans 1984, in C.E. Searle. 
ed. Chemical Carcinogens, 2nd ed.) to 
the development of bladder cancer in 
exposed workers, although 
contamination by 2-naphthylamine. a 
recognized human carcinogen, may have 
been the cause of these tumors. 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 10 mg/ 
m* for diphenylamine in agriculture. The 
y^ency preliminarily concludes that this 
limit will protect workers in this sector 
against the significant risks of liver, 
kidney, cardiovascular, and other 
systemic effects, all of which constitute 
material health impairments that are 
potentially associated with exposures to 
this substance. Because the proposed 
limit is identical to the PEL recently 
established for diphenylamine in general 
industry and currently in effect in 
construction and maritime, promulgation 
of the proposed PEL in agriculture will 
make OSHA’s limit for diphenylamine 
consistent across all regulated sectors. 

DIURON 

CAS: 330-54-1; Chemical Formula: 

C9H10CI2N2O 
H.S. No. 1153 

OSHA has no limit for diuron in 
construction, maritime, or agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limit being 
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proposed. The ACXilH has a TLV*- 
TWA of 10 mg/m® for diuron. OSHA is 
proposing an 8-hour TWA PEL of 10 mg/ 
m’ for diuron: this is the limit recently 
established for this substance in general 
industry. 

Diuron is a white, crystalline, odorless 
substance. Diuron is a pre-emergence 
herbicide that is widely used as an 
industrial area weed control agent, an 
herbicide for railroad rights of way, and 
an agricultural herbicide (HSDB1990). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Diuron is an irritant of the skin and 
mucous membranes. In animals, chronic 
exposure may cause growth retardation, 
anemia, and enlargement of the spleen 
and liver. This substance may also be 
teratogenic in animals. The oral LD^ in 
rats is 1017 mg/kg fRTECS 1990). The 
dermal LDm in rabbits is greater than 
2500 mg/kg (Taylor 1978b. in EPA 1987). 
Acutely poisoned animals showed signs 
of central nervous system depression 
before death (EPA 1987: Health 
Advisory). Applied to the abraded skin 
of guinea pigs, diuron caused moderate 
irritation (DuPont n.d., in ACGIH 1986, 
p. 228). Instilled into the eyes of rabbits, 
however, diuron caused no irritation 
(Larson and Schaefer 1978, in EPA 1987), 
Rats fed 50 to 5000 ppm diuron for 90 
days showed the following effects: no 
changes at 50 ppm, reduc^ weight gain 
in females only at 500 ppm, and reduced 
body weight, enlarged spleens, and 
chronic methemoglobinemia in rats of 
both sexes (Hodge et al. 1967). Rats fed 
25 to 2500 ppm diuron for 2 years 
showed the following effects: no effects 
at 25 ppm, abnormal blood pigment in 
some animals at 125 ppm, and 
hematological changes, growth 
depression, hemosiderosis of the spleen, 
and Increased mortality at 2500 ppm 
(Hodge et al. 1946b. 1967). Administered 
to pregnant rats on days 6 through 15 of 
gestation, diuron caus^ a statistically 
significant increase in the incidence of 
wavy ribs and delayed ossification in 
the offspring at doses of 250 mg/kg or 
greater (Khera et aL 1979). In anol^ 
experiment administration of diuron to 
pregnant rats on days 15 and 22 of 
pregnancy caused reductions in 
maternal body weight and in mean fetal 
weights and an increase in the number 
of anomalous fetuses (Khera et aL 1979). 
In 2-year feeding studies in rats and 
dogs, the no-effect levels were reported 
to be 250 and 125 ppm, respectively. A 
diuron concentration of 125 ppm in the 
diet did not cause reproductive or 
carcinogenic effects in a three* 


generational study of rats (Hodge. 
Downs, Fanner et al. 1967/Ex. 1-911; 
Hodge. Downs. Smith et al. 1968/Ex. 1- 
912): a dietary level of 1400 ppm did not 
have carcinogenic effects in mice (Innes, 
inland, Valerio et al. 1969/Ex. 1-270). 

In humans, exposure to diuron causes 
irritation of the eyes. nose, and skin 
(Hayes 1982, p. 541). A woman who 
intentionally ingested an herbicida! 
formulation that contained 46 percent 
diuron and 30% amitrole survived and 
had no sequelae (Hayes 1982, p. 154). 

Based on this evidence in humans and 
animals. OSHA is proposing an 6-hour 
TWA limit of 10 mg/m* for diuron. 
OSHA preliminarily concludes that this 
limit will protect workers in 
construction, maritime, and agriculture 
from the significant risks potentially 
associated with occupational exposure 
to this substance at the levels permitted 
by the absence of an OSHA PEL. These 
risks include both skin and respiratory 
tract irritation, which constitute material 
impairments of health. The Agency 
believes that the proposed limit is 
necessary to reduce these risks 
substantially. In addition, promulgation 
of the proposed PEL will make OSHA’s 
limit for diuron consistent across all 
OSHA-regulated sectors. 

ENDRIN 

CAS: 7Z-20-8; Chemical Formula: 

CiiHiCUO 
H.S. No. 2073 

in general industry, construction, and 
maritime, OSHA*s current permissible 
exposure limit for endrin is an 8-hour 
TWA of 0.1 mg/m*, %vith a skin notation, 
which indicates that percutaneous 
absorption is a significant route of 
exposure for this substance. OSHA has 
no PEL for endrin in agriculture. The 
1987-1988 ACGIH TLV^-TWA for this 
substance is 0.1 mg/m*, with a skin 
notation. N10SH Ims no REL but 
concurs (Ex. 8^7, Table N3A) with the 
PEL being proposed. OSHA is proposing 
a PEL of 0.1 mg/m*, and a skin notation, 
for endrin in agriculture. Promulgation of 
this limit will make the PEL for endrin 
consistent across all OSHA-regulated 
sectors. 

Endrin, which is the stereoisomer of 
dieldrin, is a white, non-flammable, 
crystalline powder. Endrin was formerly 
used as an insecticide, avicide, and 
rodenticide. Its manufacture and use has 
been discontinued in the United States 
(ACGIH 1986, p. 231; Proctor, Hughes, 
and Fisdiman 1968. p. 222). OSHA is 
proposing a limit for endrin in 
agriculture both to ensure consistency in 
PELS across sectors and to provide 
protection for workers In a^cuiture in 
the unlikely event that this substance is 


once again permitted for use as a 
pesticide. 

Endrin causes convulsions In humans 
and reproductive and developmental 
effecU in animals. The oral LRoS in rats, 
mice, and monkeys are 3 mg/kg. 1.37 
mg/kg. and 3 mg/kg. respectively 
(RTECS1990). The dermal LDio in 
rabbits is 60 mg/kg (RTECS 1990). 
Following a l-hour inhalation exposure 
to approximately 2000 mg/m* of endrin. 
3 of 10 rats died (Anderson et al. 1953: 
Hine. Ungar, Anderson et al 1954, in 
ACGIH 1986. p. 231). Rats and mice 
inhaling sublimed endrin at a 
concentration of 0.36 ppm (15 mg/m*) 
for 7 hours/day. 5 days/week for 26 
weeks exhibited no signs of intoxication 
or growth retardation; however, two of 
four rabbits died under these exposiire 
conditions (Treon et aL 1955. in ACGIH 
1986, p. 231). Rats given oral doses of 
2.32 zng/kg of endj^ on the fourth day of 
pregnancy showed signs of reproductive 
effects, and the offspring had 
developmental abnormalities (RTECS 
1990). Chemoff et al. reported an 
increased incidence of fused ribs and 
meningoencephaloceles among the 
young of hamsters given a single dose of 
up to 10 mg/kg endj^ on day 8 of 
pregnancy; no deaths were reported in 
dams or young (Chemoff 1979. in Hayes 
1982, p. 248). An oral dose of 7 mg/kg 
endrin on day 8 of pregnancy caused 
reproductive effects in the dams and 
embryotoxic and developmental effects 
in the offspring (RTECS 1990). 

In humeuis. endrin intoxication often 
caiises an epileptiform convulsion that 
occurs from 30 minutes to 10 hours after 
exposure, lasts for several minutes, and 
is followed by stupor (Jager 1970: Coble 
et ai. 1967, in Proctor. Hu^es, and 
Fischman 1988, p. 222). The signs and 
symptoms of endrin intoxication in 
humans include headache, dimness, leg 
weakness, nausea, insomnia, and, 
occasionally, slight mental confusion 
(Jager 1970, in Proctor, Hughes, and 
Fischman 1988, p. 222; Hayes 1962. pp. 
247-251). An or^ dose in the range of 02 
to 0.25 mg/kg produces convulsions in 
humans (Diecl^ann 1973, in ACGIH 
1986, p. 231). In cases of severe endrin 
poisoning, repeated violent convulsions 
can occur (Hayes 1982. p. 249). Recovery 
is rapid in most cases, but symptoms 
such as headache, dizziness, lethargy, 
weakness, and anorexia may persist for 
2 to 4 weeks (Coble et al. 1967, in 
Proctor. Hughes, and Fischman 1988. p. 
222). Brain stem Injury was evident in 
the encephalograms of 20 percent of 
endrin manufacturing and formulating 
workers: 3.3 i>ercent of these workers 
had experienced epileptiform seizures 
(NRC1977, in HSDB 1905). In England. 
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endrin poisoning occurred in more than 
100 people who had eaten bread made 
from flour contaminated with this 
substance. One to 3 hours after 
ingestion, the most affected patients lost 
consciousness; other victims 
experienced convulsions, violent 
musculcu contractions, and periods of 
unconsciousness. All patients were ill 
for several days but subsequently 
recovered (Gosselin. Smith, and Hodge 
1984. p. 285). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that endrin causes convulsions and 
central nervous system effects in 
exposed individuals. OSHA 
preliminarily fmds that, in the absence 
of a limit for endrin, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed limit of 0.1 mg/m^ as an 8 -hour 
TWA, and the skin notation, will 
substantially reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
L.P.G. (Liquefied Petroleum Gas) 

CAS; 68476-65-7; Chemical Formula: 

Mixture of CsHs and C 4 H 10 
H. 8 . No. 2099 

The OSHA PEL for liquefied 
petroleum gas (LP.G.) in general 
industry, construction, and maritime is 
1000 ppm as an 8 -hour TWA. The 
Agency has no PEL for LP.G. in 
ag^culture. The ACGIH TLV®-TWA for 
this substance is 1000 ppm. NIOSH has 
no REL for LP.G. but concxirs with the 
PEL being proposed (Ex. 8-47, Table 
N3A). OSHA is proposing a PEL of 1000 
ppm as an 8 -hour TWA for LP.G. in 
agriculture. Promulgation of this limit 
will make the PEL for LP.G. consistent 
across all OSHA-regulated sectors. 

LP.G. is a mixture of propane and 
butane and is a fla'mmable, explosive, 
colorless gas (or liquid under pressure). 
LP.G. is a byproduct of petroleum 
refining. It may contain isomers and 
often has a foul-smelling odorant added 
to it to increase its odor warning 
properties. It is used primarily as a fuel, 
refrigerant, and propellant and in 
organic synthesis. LP.G. is also used in 
the flame control of weeds and in metal 
cutting (ACGIH 1986. p. 350; Hazardous 
Substance Fact Sheet 1986. p. 6 ; HSDB 
1986. “Butane;** HSDB 1988. “Propane**). 

LP.G. is non-toxic at low 
concentrations; at very high 
concentrations, it causes central 
nervous system depression and. if 
exposures are high enough, 
asphyxiation. Cats exposed to LP.G. at 
an 89-percent concentration (890.000 


ppm) experienced a depression in blood 
pressure (HSDB 1988, “Propane”). 
Guinea pigs exposed to a 2.4 to 5.5 
percent (24,000 to 55,000 ppm) 
concentration of propane (the major 
component of LP.G.) showed dyspnea at 
the lower concentrations and tremor, 
nausea, retching, and stupefaction at the 
higher concentration (HSDB 1988, 
“Propane**). LP.G. does not cause eye 
irritation or damage, even when injected 
into the anterior chamber of the rabbit 
eye (Grant 1986, p. 207). Pregnant mice 
exposed to LP.G. at a concentration of 5 
to 8 percent (50,000 to 80,000 ppm) for 1 
hour on the eighth day of gestation 
delivered hydrocephalic offspring 
(HSDB 1988, “Propane**). 

In humans, the inhalation of a 10 , 000 - 
ppm concentration of butane (a major 
component of LP.G.) for 10 minutes may 
cause drowsiness (Patty and Yant 1929, 
in Clayton and Clayton 1981, p. 3182). 
Five workers exposed to propane, 
another major component of LP.G., 
experienced headache, numbness, 
vomiting, and a feeling of being chilled 
(HSDB 1988, “Propane”). Acute 
exposure to propane at a 250-, 500-, or 
1000 -ppm concentration for 1 minute to 8 
hours caused no effects in volunteers 
(HSDB 1988, “Propane**). Contact of the 
skin with pressurized (liquefied) LP.G. 
may cause frostbite and skin bums 
(Clayton and Clayton 1981. p. 3182). 

Based on this evidence, OSHA is 
proposing a 1000 -ppm 8 -hour TWA limit 
to protect workers in agriculture from 
the significant risk of central nervous 
system depression potentially caused by 
exposure to LP.G. at the concentrations 
possible in the absence of an OSHA 
PEL. The Agency preliminarily 
concludes that this limit is necessary to 
reduce substantially a significant risk of 
material health impairment in exposed 
agricultural workers. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
METHYL ACETATE 
CAS: 79-20-9; Chemical Formula: 

CH3COOCH3 
H.S. No. 1249 

OSHA’s current 8 -hour TWA limit for 
methyl acetate in construction and 
maritime is 200 ppm; there is no PEL in 
agriculture. NIOSH has no REL but 
concurs 8-47, Table Nl) with the 
limits being proposed. The ACGIH has 
an 8 -hour TLV*-TWA of 200 ppm and a 
TLV^-STEL of 250 ppm for methyl 
acetate. OSHA is retaining the 8 -hour 
TWA PEL of 200 ppm and proposing to 
add a 15-minute STEL of 250 ppm in 
construction and maritime and is also 
proposing to extend these limits to 
agriculture. These are the limits recently 


established for methyl acetate in general 
industry. 

Methyl acetate is a highly volatile, 
colorless liquid with a pleasant, fruity 
odor. This substance is used as a 
solvent in lacquers and paint removers 
and as an ingredient in pharmaceuticals. 
Methyl acetate is also used in 
agriculture to destroy cocklebur seeds 
(Clayton and Clayton 1981, p. 2271). 

Methyl acetate is an irritant of the 
eyes, mucous membranes, and 
respiratory tract; at high concentrations, 
it is a narcotic. The oral LD50 in rats is 
5450 mg/kg, and the lowest lethal 
concentration in the same species is 
32,000 ppm for 4 hours (RTECS 1990). 
Applied to the skin or eyes of rabbits, 
methyl acetate caused a moderate 
degree of irritation (RTECS 1990). Cats 
exposed to a 5000-ppm concentration of 
methyl acetate for 20 minutes showed 
signs of eye irritation; exposure to 10,000 
ppm for 10 hours caused narcotic 
effects, and exposure to 18,480 ppm for 4 
to 4.5 hours caused dyspnea, 
convulsions, vomiting, and narcosis 
(Clayton and Clayton 1981. p. 2272). 

Cats exposed for 6 hours/day for 8 days 
to a methyl acetate concentration of 
6600 ppm lost weight, became weak, and 
recovered from the exposure slowly 
(Clayton and Clayton 1981. p. 2272). 

In humans, exposure to methyl acetate 
at a concentration of 15,000 mg/m^ 
(approximately 5000 ppm) causes eye 
and upper respiratory tract irritation; 
when the concentration is increased to 
10,000 ppm. the irritation persists after 
exposure ceases (Clayton and Clayton 
1981, p. 2272). A worker who inhaled an 
unspecified concentration of methyl 
acetate developed dizziness, headache, 
and other signs of central nervous 
system depression, as well as blindness 
caused by atrophy of the optic nerve 
(Lund 1944, in J. Ind. Hyg. Toxicol. 

28:35). The atrophy may have been 
caused by hydrolysis of the methyl 
acetate to methanol (AlHA 1964). Long¬ 
term contact of this substance with the 
skin causes defatting and dermatitis 
(Proctor, Hughes, and Fischman 1988, p. 
317. 

Based on this evidence, OSHA is 
proposing an 8 -hour TWA PEL of 200 
ppm TWA and a 15-minute STEL of 250 
ppm for methyl acetate in the 
construction, maritime, and agriculture 
industries. OSHA believes that the 
proposed limits are necessary to reduce 
substantially the significant risk of eye, 
skin, and respiratory tract irritation, and 
of narcosis, that is associated with 
exposure to methyl acetate. The Agency 
considers these adverse effects material 
impairments of health. Promulgation of 
these limits will also make OSHA’s 
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PELS for methyl acetate consistent 
across all regulated sectors. 
METRIBUZIN 

CAS: 21087-64-0; Chemical Formula; 

G1HUN4OS 
H.S. No. 1275 

OSHA has no limit for metribuzin in 
the construction, maritime, and 
agriculture industries. The ACGIH has a 
TLV®-TWA of 5 mg/m* for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m* for metribuzin. This is the limit 
recently established for this substance 
in general industry. 

Metribuzin is a crystalline solid that 
has a slight musty odor and is used as a 
selective herbicide. When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FTFRA). 

Metribuzin is a mild irritant of the 
eyes and skin in experimental animals. 
The oral LDw in rats is 1100 mg/kg, and 
the dermal LDso in the same species is 2 
g/kg (RTECS1990). The LCw in rats for a 
wettable granular formulation of 
metribuzin (concentration not specified) 
is greater than 20 mg/liter for 1 hour 
(Mobay MSDS1985). In contact with the 
eyes or skin of rabbits, metribuzin 
caused a mild degree of irritation 
(Mobay MSDS 1985; EPA 1987. ODW 
Health Advisory). Rats were fed 
metribuzin for 3 months at doses of 2.5, 
7.5, 25. or 75 mg/kg/day: enlarged 
thyroid glands wrere seen in the two 
high-dose groups, and females in the 
thioe highest dose groups also had 
enlarged livers (Loser et al. 1989, in EPA 
1987). Female mice were fed metribuzin 
for 24 months at doses of 30,120. or 480 
mg/kg/day, those in the high-dose group 
developed increased liver and kidney 
weights (Hayes et al. 1981, in EPA 1987). 
No sensitizing effects were seen in skin 
tests of guinea pigs, and a skin 
application of the 70-percent wettable 
powder of 1000 mg/kg per day for three 
weeks produced no effects in rats 
(Deutsd^e Forschungsgemeinschaft 
1981, as cited in ACCIH 1986/Ex. 1-3, p. 
411). A no-effect level of 100 ppm was 
observed in a two-year dietary study of 
rats and dogs [Deutsche 
Forschungsgemeinschoft 1981, as cited 
in ACGIH 19mlEx. 1-3, p. 411); these 
same investigators observed no 
teratogenic, embryotoxic, or 
reproductive effects in rats or rabbits. In 
a subacute inhalation study in rats, 
exposure to a concentration of 31 mg/m* 
caused no observed effects (ACGIH 
1938. p. 411. Ex. 1-3). In Chinese 


hamsters and mice, no mutagenic 
activity was observed (Siebert and 
Lemperle 1974/Ex. 1-689). 

No human poisonings have been 
linked to metribuzin. In long-term oral 
studies in volunteers, the highest no- 
observed-effect levels (NOELs) were 2.5 
to 5 mg/kg per day (ACGIH 1966/Ex. 1- 
3. p. 411). Single and repeated patch 
tests in humans did not show 
sensitization (Deutsche 
Forschungsgemeinschaft 1981, as cited 
in ACGIH 1988/Ex. 1-^3. p. 411). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m* for metribuzin in the construction, 
maritime, and agriculture sectors. The 
Agency preliminarily concludes that this 
limit is necessary to protect workers in 
these sectors against the significant 
risks of metabolic and central nervous 
system effects that are potentially 
associated with occupational exposure 
to metribuzin. The A^ncy considers 
these adverse effects material 
impairments of health and believes that 
the proposed limit will substantially 
reduce these risks. Promulgation of this 
PEL will also make OSHA*8 limit for 
metribuzin consistent across all 
regulated sectors. 
l-NTTROPROPANE 
CAS: 108-03-2; Chemical Formula: 

CHaCHjCHsNO, 

H.S. No. 2121 

OSHA’s permissible exposure limit for 
l-nitropropane in general industry, 
construction, and maritime is 25 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 25 ppm for this substance. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing an B-hour 
TWA limit of 25 ppm for l-nitropropane 
in agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

1-Nitropropanc is a colorless liquid 
with a mild, fruity odor. This substance 
is used as a solvent, chemical 
intermediate, rocket propellant, and 
gasoline additive (Hawley’s 1987, p. 832; 
NIOSH/OSHA Occupational Health 
Guideline 1981. p. 1). 

1-Nitropropane causes primary 
irritation in humans and animals; in 
animals, exposure to this substance also 
causes damage to the liver and kidneys. 
The oral LDsoS in rats and mice are 455 
mg/kg and 800 mg/kg, respectively 
(RTECS 1987). The LCw in rats is 3100 
ppm for 8 hours (RTECS 1987). Rabbits 
survived a 1-hour exposure to a 1- 
nitropropane concentration of 10.000 
ppm but died from exposure to a 5000- 
ppm concentration for 3 hours (Machle. 


Scott, and Treon 1940, in ACGIH 1988, p. 
377). Acutely poisoned animals showed 
the following signs and symptoms: 
conjunctival irritation, lacrimaiion. slow 
respiration %vith some rales, 
incoordination, ataxia, and weakness. 
Autopsy of acutely poisoned rabbits 
reveled severe fatty infiltration of the 
liver and moderate Iddney damage 
(Machle, Scott and Treon 1940, in 
Proctor. Hughes, and Fischman 1988. p, 
377). In rats exposed to a 100-ppm 
concentration of l-nitropropane 7 hours/ 
day, 5 days/week for up to 21 months, 
no systemic effects were observed 
(Griffin. Stein, and Coulston 1980. in 
ACGIH 1986. p. 440). 

Human volunteers reported that 
exposure to concentrations above 100 
ppm caused irritation after brief but not 
further specified periods of exposure 
(Silverman. Schulte, and First 1946, in 
Clayton and Clayton 1982, p. 4161), and 
exposure to a 150:ppm concentration of 
l-nitropropane for 15 minutes caused 
eye irritation (RTECS 1987). The 
symptoms of chronic overexposure to 1- 
nitropropane Include headache and 
nausea (Clayton and Clayton 1962. p. 
4161). 

Based on this evidence in humans and 
anipials, OSHA preliminarily concludes 
that l-nitropropane is a sensory irritant 
and also causes possible liver end 
kidney injury. OSHA believes that in 
the absence of a limit for this substance, 
workers in agriculture are at significant 
risk of experiencing these effects. 
Establishing an 8-hour TWA PEL of 25 
ppm is thus necessary to reduce 
substantially the risk of these material 
health impairments. Promulgation of this 
limit will also make the PEL for 1- 
nitropropane consistent across all 
OSHA-regulated sectors. 

OIL MIST (MINERAL) 

CAS: 8012-95-1; Chemical Formula: 

None 

H.S. No. 1297 

OSHA’s limit for oil mist is 5 mg/m* 
as an B-hour TWA in construction, 
maritime, and general industry. There is 
no limit in agriculture. The ACGIH has a 
5-mg/m* TLV^-TWA and a 10 mg/m* 
TLV®-STEL for oil mist (mineral). 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 5 mg/m* for oil mist This 
is the limit recently established for this 
substance in general industry. 

Oil mist is the airborne ^st of 
petroleum-based cutting oils or of while 
petroleum oil. The odor of oil mist is 
described as similar to that of burned 
lubrication oiL and this substance is a 
flammable, oily, colorless liquid 
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(Clayton and Clayton 1981, p. 3396). 
Mineral oils are used as lubricants and 
cutting oils. 

Oil mist causes eye, skin, and 
respiratory tract irritation in animals 
and dermatitis and respiratory effects in 
exposed workers. If inhaled in sufficient 
quantities, oil mist can cause lipid 
pneumonitis (Cralley and Cralley 1985, 
p. 177). The oral LDw in mice is 22 g/kg 
(RTECS1990). In prolonged contact with 
the eyes or skin of rabbits, mineral oil 
causes mild irritation (RTECS 1990). 
Studies in animals have shown that 
repeated six-hour daily exposures to 5 
mg/m* caused no adverse effects 
(Wagner. Wright, and Stokinger 1964, as 
cited in ACGIH 1986/Ex. 1-3, p. 449). At 
100 mg/m^, slight changes, including 
lung effects, were observed in exposed 
animals (Lushbaugh, Green, and 
Redemann 1950/Ex. 1-792). Dogs, 
rabbits, mice, and gerbils were exposed 
to 5 or 100 mg/m^ mineral oil mist 6 
hours/day, 5 days/week for 2 years; 
microgranulomas developed only in the 
dogs and rats (Stula and Kwon 1978, in 
AJIHA 39(5):393-399). 

In humans, exposure to oil mist in the 
industrial setting has been associated 
with dermatitis and respiratory effects. 

A single case of lipid pneumonitis has 
been reported in a worker exposed to 
high (not further specified) 
concentrations of oil mist for 17 years 
(Proudfit, Van Orstrand, and Miher 1950, 
in AMA Arch. Ind. Hyg. Occup. Med. 
1:105). A metal-polishing mechanic 
whose skin was repeatedly exposed to 
mineral oil developed chronic eczema 
on his hands, forearms, and neck that 
lasted for 2 years (Sakakibara, Kawabe, 
Mizuno 1989. in Contact Dermatitis 
20(4):291-294). Results of photopatch 
testing in this worker were positive, 
indicating that the mineral oil had 
caused photosensitization dermatitis. 
Two epidemiological studies in similar 
populations suggested an association 
between some mineral oils and cancers 
of the skin and scrotmn (Ex. 426, Ex. 
207X. pp. 7-50). A number of scientists 
believe that these carcinogenic effects 
were likely to have been caused by 
contaminants in the oil, such as 
polycyclic aromatic hydrocarbons and 
certain additives. Moreover, modem 
refining techniques have generally 
eliminated these hazardous substances 
from mineral oils. OSHA believes that It 
may be premature to make a judgment 
on oil mist's carcinogenicity. 

Based on this evidence in humans and 
animals, OSHA is proposing an 8-hour 
TWA PEL of 5 mg/m* for mineral oil 
mist in the construction, maritime, and 
agriculture industries. The Agency 
believes that this limit is necessary to 


reduce substantially the significant risk 
of eye, skin, and respiratory tract 
irritation, pneumonitis, and dermatitis 
potentially associated with exposure to 
this substance. OSHA considers all of 
these adverse effects material health 
impairments. Promulgation of the 
proposed limit will also make the PEL 
for oil mist consistent across all OSHA- 
regulated sectors. 

Note: The 1970 TLV*8 listed an entry for 
“oil mist, vapor"; this entry was deleted at 
some time prior to the publication of the 
1907-88 TLV*s. No entry for "oil mist, vapor" 
has ever been included on OSHA's Z-tables. 
Because the term for this substance used by 
OSHA—oil mist (mineral)—by definition 
includes the vapor of oil mist OSHA has 
determined that keeping the word "vapor" 
would be redundant and is therefore 
unnecessary. Accordingly, OSHA's 
designation of this substance on the new Z- 
tabies for construction, maritime, and 
agriculture is simply "oil mist (mineral)." This 
dedsioD is consistent with the evaluations 
undertaken as part of the PEL update process. 

PETROLEUM DISTILLATES 

(NAPHTHA) (RUBBER SOLVENT) 
CAS: 8002-05-9; Chemical Fonnula; 

None 

H.S. No. 1312 

OSHA has no limit in construction, 
maritime, or agriculture for petroleum 
distillates (naphtha), also called rubber 
solvent. The ACGIH has a TLV*-TWA 
of 400 ppm for petroleum distillates, and 
NIOSH has a REL of 87 ppm and a 15- 
minute ceiling of 450 ppm for these 
substances. OSHA has recently 
established an 8-hour TWA PEL of 400 
ppm in general industry for petroleum 
distillates, end this is the limit being 
proposed in construction, maritime, and 
agriculture. These are the limits recently 
established for this substance in general 
Industry. 

Petroleum distillates (naphtha) are a 
mixture of hydrocarbons. They are 
flammable liquids that have a 
characteristic gasoline-like odor (HSDB 
1986). Petroleum distillates are used as 
solvents and thinners, as a carrier 
solvent for pesticides, and in gasoline, 
adhesives, coatings, naphtha soaps, 
cleaning agents, and in organic 
synthesis (Hawley’s 1987, p. 806; ACGIH 
1986, p. 516). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

A study performed by Carpenter, 
Kinkead. Geary et al. (1975b/Ex. 1-53) 
exposed rats to concentrations of 
naphtha between 2800 and 24,200 ppm. 
Motor incoordination occurred at 5300 
ppm, and convulsions and death 
occurred in all animals at 24,200 ppm. 
Animals exposed to 480 ppm for 63 days 


showed no signs of toxicity (Carpenter. 
Kinkead. Geary et al. 1975b/Ex. 1-53). 

NIOSH (1977g. as cited in ACGIH 
1986/Ex. 1-3, p. 516) noted that rubber 
solvent (naphtha) is composed primarily 
of Cs-Cg alkanes and, thus, that the limit 
of 350 mg/m* (85 ppm) recommended for 
Cg-Cg alkanes should also apply to 
naphtha. This recommendation 
presumes that all Cg-Cg alkanes possess 
equivalent neurotoxicity; however, 
OSHA has preliminarily concluded that 
not all of the Cg-Cg alkanes are 
neuropathic agents. Accordingly. OSHA 
is proposing an 8-hour TWA PEL of 400 
ppm for petroleum distillates in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers In these 
sectors against the significant risk of 
Irritation that is associated with 
exposure to these substances. OSHA 
considers such irritation to be a material 
health impairment. Because the 
proposed limit is identical to the PEL 
recently established for petroleum 
distillates in general industry, 
promulgation of this limit in 
construction, agriculture, and maritime 
will make OSHA's limit for petroleum 
distillates consistent across all regulated 
sectors. 

m-PHTHALODINTTRlLE 
CAS: 626-17-5; Chemical Formula; 

CJrUN7 
H.S. No. 1327 

OSHA has no limit for m- 
phthalodinitrile in construction, 
maritime, or agriculture. NIOSH has no 
REL for this substance but concurs (Ex. 
8-47, Table Nl) with the limit being 
proposed. The ACGIH has a TLV®^ 
TWA of 5 mg/m* for m-phthalodinitrile. 
OSHA is proposing an 8-hour TWA PEL 
of 5 mg/m* for m-phthaIodin!trile; this is 
the limit recently established for this 
substance in general industry. 

m-Phthalodinitrile is a white, odorless 
solid that occurs in the form of needles 
or powder. It is used as a chemical 
Intermediate for amines, phthalocyanine 
pigments and dyes, and for high- 
temperature lubricants and coatings. It 
is also used to produce phthaluto esters 
(HSDB 1989, Sittig 1985. p. 727). 

m-Phthalodinitrile is an irritant of the 
eyes, mucous membranes, and skin. The 
oral LDgo in rats Is 1860 mg/kg (RTECS 
1990). Intraperitoneal administration of 
lethal doses of this substance caused 
mice to convulse before death (RTECS 
1990). Instilled into the eyes of rabbits, 
m-phthalodinitrile caused mild irritation 
(RTECS 1990). In rabbits, slight skin 
reactions have been reported from 
dermal applications of m- 
phthalodinitrile to the intact or abraded 
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skin for 6 hours/day, 5 days/week over 
a 3-week period. The doses applied 
were 0.5,1.0, or 2.0 g/kg; at the two 
higher dose levels, some changes in 
organ (unspeciHed) size, without 
histopathologic changes, were observed 
at autopsy. Female rabbits exposed at 
the highest dose also lost weight (Owen 
1972. as cited In ACGIH 1986/Ex. 1-3, p. 
488). 

A 15-year review of industrial 
experience revealed no reports of 
adverse effects from exposure to m- 
phthalodinitrile (Zeller, Hofmann, 

Thiess, and Hey 1963, as cited in ACGIH 
1986 /Ex. 1-3, p. 488). Williams (1959/Ex. 
1-1176) attributes this absence of 
exposure effects to the fact that the 
aromatic nitriles, of which m- 
pthalodinilrile is one. do not liberate 
cyanide in the body, as is the case with 
the aliphatic nitriles. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA limit for m- 
phthalodinitrile of 5 mg/m® in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers from the 
significant risk of skin irritation, a 
material health impairment associated 
with exposure to m-phthalodinitrile. 
OSHA believes that the proposed limit 
is necessary to reduce this risk 
substantially. In addition, promulgation 
of the proposed PEL will make OSHA’s 
limit for m-phthalodinitrile consistent 
across all OSHA-regulated sectors. 
PLATINUM (METAL) 

CAS: 7440-06-4; Chemical Formula: Pt 
H.S. No. 1332 

OSHA has no limit for platinum metal 
in construction, maritime, or agriculture. 
NIOSH has no REL for platinum but 
concurs (Ex. 8-47. Table Nl) with the 
limit being proposed. The ACGIH has a 
TLV^-TWA of 1.0 mg/m® for platinum 
metal (dust). OSHA is proposing an 8- 
hour TWA PEL of 1 mg/m® for platinum; 
this is the limit recently established for 
this substance in general industry. 

Platinum is a silver-gray, lustrous, 
malleable, ductile precious metal. It is 
used in jewelrymaking, electroplating, 
photography, and dentistry and in the 
chemical and electrical industries; it is 
also used in windings for high- 
temperature furnaces (ACGIH 1986, p. 
492: Proctor, Hughes, and Fischman 
1988, p. 417). 

Unlike the platinum salts, which cause 
sensitization in exposed workers, 
platinum metal is of low toxicity. There 
are no acute toxicity data for platinum 
metal. In mice and rats receiving 
platinum metal implants, local-site 
tumorigenic responses were seen 
(RTECS 1990). The limit being proposed 
by OSHA reflects good industrial 


hygiene practice and acknowledges that 
heavy metal dusts are more toxic than 
particulates not elsewhere classified (for 
which the PELs are 8-hour TWAs of 10 
mg/m®). 

OSHA is proposing an 8-hour TWA 
limit of 1.0 mg/m* for platinum metal. 
The Agency believes that this limit is 
necessary to protect workers in 
construction, maritime, and agriculture 
against the adverse health effects 
potentially associated with workplace 
exposures to this substance. In addition, 
promulgation of the proposed PEL will 
make the limit for platinum consistent 
across all OSHA-regulated sectors. 
RESORCINOL 

CAS: 108-46-3; Chemical Formula: 

C6H4(0H), 

H.S. No. 1346 

OSHA has no limit for resorcinol in 
construction, maritime, or agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47. Table Nl) with the limits being ’ 
proposed. The ACGIH has an 8-hour 
TLV*-TWA limit of 10 ppm and a 
TLV*-STEL of 20 ppm for this 
substance. OSHA is proposing an 8-hour 
TWA of 10 ppm and a 15-minute STEL 
of 20 ppm for resorcinol. These are the 
limits recently established for this 
substance in general industry. 

Resorcinol occurs in the form of 
sweet-tasting white crystals that, 
because of impurities, may turn pink on 
exposure to air and light or on contact 
with iron. Resorcinol is used to 
manufacture formaldehyde-resorcinol 
resins, cosmetics, styphnic acid, 
pharmaceuticals, dyes, and adhesives, 
as a crosslinking agent for neoprene, 
and as a rubber tackifier (ACGIH 1986, 
p. 511: Hawley’s 1987, p. 1006). 

Resorcinol is an irritant of the eyes 
and mucous membranes on acute 
exposure; chronic exposure causes 
systemic poisoning. The oral LDao in rats 
is 301 mg/kg, and the dermal LDso in 
rabbits is 3360 mg/kg (RTECS 1990). 
Acutely poisoned animals convulse 
before death (Gosselin, Smith, and 
Hodge 1984, p. 11-191). Applied to the 
skin of rabbits, resorcinol caused 
moderate irritation; instillation into the 
eyes of rabbits caused pain, 
conjunctival inflammation, and corneal 
vascularization (Grant 1986, p. 792; 
RTECS 1990). Daily 6-hour exposures to 
a resorcinol concentration of 8 ppm for 2 
weeks produced no ill effects in rats, 
guinea pigs, or rabbits. Acute inhalation 
exposures to a resorcinol-water aerosol 
at concentrations as high as 7800 mg/m® 
for one hour and 2800 mg/m® for eight 
hours caused no toxic effects in 
laboratory animals (Koppers Company 
1974. as cited in ACGIH 1986/Ex. 1-3, p. 
511). In skin painting studies in mice, 


resorcinol was not carcinogenic (lARC 
1977, Vol. 15. p. 171). This substance is 
not mutagenic in microbial or tissue 
culture assays (HSDB 1990). 

In humans, the cutaneous application 
of solutions or salves containing from 3 
to 25 percent resorcinol may result in 
local hyperemia, itching, dermatitis, 
edema, corrosion, and the loss of the 
superficial layers of the skin. If this 
damage is severe, the following effects 
may be seen: enlargement of regional 
lymph glands, restlessness, 
methemoglobinemia, cyanosis, 
convulsions, tachycardia, dyspnea, and 
death (Clayton and Clayton 1981. p. 
2588). An epidemiologic study of rubber 
workers exposed to a hexamethylene¬ 
tetramine-resorcinol rubber system 
revealed no specific symptoms caused 
by resorcinol; resorcinol concentrations 
at this plant were less than 0.3 mg/m®. 

In another study, workers reported no 
irritation or discomfort when 
concentrations of resorcinol were 
maintained at 10 ppm or less and 
exposure lasted for periods of at least 30 
minutes (Clayton and Clayton 1981, p. 
2588). A recent study reports that 42 
workers in an Italian tire factory 
developed pigmentary dermatosis, 
characterized by a rusty red 
pigmentation of the surfaces of the hand: 
percutaneous absorption of resorcinol 
was identified as the cause of the 
condition, which resolved within 1 week 
of removal from exposure (Abbate. 
Pobto, Puglisi et al. 1989, in Br. J. Ind. 
Med. 46(3):212-214). 

Based on this evidence in humans and 
animals, OSHA is proposing a PEL of 10 
ppm TWA and a STEL of 20 ppm for 
resorcinol. OSHA preliminarily 
concludes that these limits together will 
protect workers in construction, 
maritime, and agriculture from the 
significant risks of irritation and 
systemic toxicity, which are material 
impairments of health that are 
associated with occupational exposure 
to resorcinol. The Agency believes that 
the proposed limits are necessary to 
reduce these nsks substantially. In 
addition, promulgation of the proposed 
PELs will make OSHA’s limits for 
resorcinol consistent across all OSHA- 
regulated sectors. 

ROTENONE 

CAS: 83-79-4; Chemical Formula. 

C23H220« 

H.S. No. 2139 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for rotenone is 5 mg/m® as an 8- 
hour TWA. There is no PEIL in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of 5 mg/m® for this 
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substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
for rotenone in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Rotenone is a white, crystalline, 
odorless material. This substance is a 
selective contact herbicide or insecticide 
and is used in flea powders, fly sprays, 
and moth-proofing agents (ACGIH 1986, 
p. 515; Hayes 1982, p. 81). Rotenone is 
used in dairy bams, milk rooms, and 
animal shelters and on many vegetables 
and fruits (Hayes 1982, p. 82). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (HFRA). 

Rotenone causes irritation of the eyes 
and skin and central nervous system 
effects in humans and animals. There is 
also evidence in animals that rotenone 
causes liver and kidney damage, 
developmental abnormalities, and 
cancer. The lowest reported oral LD&oS 
in rats and mice are 60 mg/kg and 350 
mg/kg, respectively (RTECS1990). 
Acutely poisoned animals show signs of 
respiratory stimulation, followed by 
respiratory depression, incoordination, 
convulsions, and tremors before death 
(Hayes 1982, p. 82). Applied to the eyes 
of rabbits, rotenone causes intense 
irritation and pus formation (Hayes 
1982, p. 82). An oral dose of 1600 mg/kg 
caused gastrointestinal effects in 
rabbits, including ulceration, 
hypennotilily, and diarrhea (RTECS 
19^). Intravenous administration of 
rotenone to experimental animals 
causes vomiting, incoordination, muscle 
tremors, clonic convulsions, and 
respiratory failure (Shepard 1949; 

Shimkin and Anderson 1936, in 
Gosselin, Smith, and Hodge 1984. p. Ili- 
366). Dogs fed 6 mg/kg/day rotenone for 
1 month showed fatty changes of the 
liver and kidneys at autopsy (Hayes 
1982, p. 83). Oral doses of 10 mg/kg 
given to pregnant rats on days 6 to 15 of 
pregnancy were fatal to 12 of 20 dams 
md caused a decrease in the number of 
live fetuses per surviving dam and an 
increase in the number of resorptions 
(Khera et al. 1982. in Proctor, Hughes, 
and Fischman 1988, p. 437). 
Musculoskeletal abnormalities were 
seen in the fetuses of rats given 5 mg/kg 
oral doses of rotenone on days 0 through 
15 of pregnancy (RTECS 1990; Proctor. 
Hughes, and Fischman 1988, p. 437). 
Intraperiloneally Injecting 40 female rats 
with 1.7 mg/kg of rotenone in sunflower 
oil for 42 days produced mammary 


tumors in 60 percent of the rata within 6 
to 11 months of the end of treatment; 
none of the controls developed tumors 
after treatment (Gosalvez and Merchant 
1973. in Proctor. Hughes, and Fischman 
1988, p. 437). There was a slight increase 
in the incidence of parathyroid gland 
adenomas among rats given 75 ppm 
rotenone in their diets for 2 years; 
female rats given 38 ppm rotenone in the 
diet for 2 years showed an increased 
incidence of subcutaneous tissue tumors 
(Proctor. Hughes, and Fischman 1988. p. 
437). 

In humans, local effects of rotenone 
exposure include conjunctivitis, 
dermatitis, pharyngitis, and rhinitis; oral 
ingestion causes gastrointestinal 
irritation, nausea, and vomiting 
(Klaassen 1986, p. 552; Proctor, Hughes, 
and Fischman 1988, p. 436). The lowest 
lethal oral dose in humans is estimated 
to be 143 mg/kg; at this level, 
individuals experienced gastrointestinal 
effects (RTECS 1988). Inhalation of 
rotenone dust produces respiratory 
stimulation followed by depression and 
convulsions (Klaassen, Amdur, and 
Doull 1986, p. 552), 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that rotenone causes severe eye and 
skin irritation and central nervous 
system effects in exposed individuals. 
OSHA preliminarily Bnds that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. OSHA believes that establishing 
a PEL for rotenone of 5 mg/m^ as an 8- 
hour TWA is necessary to reduce these 
risks of material health impairment. 
Promulgation of this limit will also make 
the PEL for rotenone consistent across 
all OSHA-regulated sectors. 

SULFUR HEXAFLUORIDE 

CAS: 2551-62-4; Chemical Formula: SF# 

H.S. No. 2146 

OSHA’s permissible exposure limit for 
sulfur hexafluoride in general industry, 
construction, and maritime is 1000 ppm 
as an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA limit of 1000 ppm for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing a Pl^ of 1000 ppm as an 8- 
hour TWA for sulfur hexafluoride in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Sulfur hexafluoride is a colorless, 
odorless gas. It is used as a gaseous 
insulator for electrical equipment and as 
a tracer gas for ventilation 
measurements in occupied spaces 


(ACGIH 1986, p. 543(87); Braker and 
Mossman 1980, p. 649). 

Exposure to sulfur hexafluoride can 
cause nervous system effects and 
asphyxiation in humans and animals. 
The intravenous LDw in rabbits is 5790 
mg/kg (RTECS 1969). Rats exposed to an 
atmosphere containing 80 percent 
(600,000 ppm) sulfur hexafluoride and 20 
percent (200.000 ppm) oxygen for 16 to 
24 hours showed no observable effects 
from the exposure (ACGIH 1986, p. 
543(87)). Acute exposure to a sulfur 
hexafluoride concentration of 300 g/m* 
produced effects on the nervous system 
and behavior of rats (Melnikova and 
Rozova 1981. in HSDB 1986). Under 
chronic conditions, guinea pigs and rats 
also showed signs of nervous system 
effects; changes in the livers and 
kidneys of these animals were seen at 
autopsy (Melnikova and Rozova 1981. in 
HSDB 1966). 

Inhaling an 80:20 sulfur hexafluoride- 
oxygen mixture for 5 minutes caused 
peripheral tingling, excitement, and 
some alterations in hearing in humans 
(Glauser and Glauser 1966, in Proctor, 
Hughes, and Fischman 1988, p. 451). In a 
recent incident involving two workers 
exposed to sulfur hexafluoride (and its 
electrically induced breakdown 
products), both workers collapsed;-the 
sulfur hexafluoride concentration was 
estimated to be 1500 ppm (Pilling and 
Jones 1988). Both men were disoriented 
and only semi-conscious, and both had 
headaches. One of these workers 
developed pulmonary edema within 90 
minutes of rescue; signs and symptoms 
included cyanosis, dyspnea, and bloody 
sputum (Pilling and Jones 1988). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that sulfur hexafluoride causes asphyxia 
and affects the nervous system In 
exposed individuals. OSHA 
preliminarily finds that, in the absence 
of a limit, workers In agriculture are at 
significant risk of experiencing these 
effects. The Agency believes Aat 
establishing an 8-hour TWA limit of 
1000 ppm for sulfur hexafluoride in 
agriculture is necessary to reduce 
substantially the risks of these material 
health impairments. Promulgation of this 
limit will also make OSHA*s PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

TANTALUM (METAL DUST AND 

OXIDE) 

CAS: 7440-25-7; Chemical Formulas: 

(Tantalum metal) Ta; (Tantalum 

oxide) TaaOj 
H.S. No. 1382 

OSHA's PEL for tantalum dust and 
oxide in construction, maritime, and 
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general industry is 5 mg/m* as an 8-hour 
TWA. There is no limit for these 
substances in agriculture. NIOSH has no 
R£L for tantalum dust or its oxide but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. The ACGIH has a 
TLV»-TWA of 5 mg/m* and a TLV*- 
STEL of 10 mg/m* for these substances. 
OSHA is proposing an 8-hour TWA PEL 
of 5 mg/m* for tantalum metal dust and 
oxide in agriculture. Promulgation of this 
PEL will make the limit for these 
substances consistent across all OSHA- 
regulated sectors. 

Tantalum dust is a black powder, and 
tantalum oxide is a white, 
microcrystalline powder. These 
substances are odorless. Tantalum 
% metal is used in chemical equipment, 
rectifiers, furnace parts, tools, body 
implants, and electronic equipment. The 
oxide is used in optical glass and in 
piezoelectric, maser, and laser 
applications (ACGIH 1986, p. 544 (88): 
Hawley’s 1987, p. 1120). 

There are no acute toxicity data for 
the metal; however, the oral LDso in the 
rat for tantalum oxide is 8000 mg/kg 
[RTECS1990). Intratracheal 
administration of 100 mg tantalum oxide 
to guinea pigs produced ’’soft white 
circumscribed pigmented dust lesions" 
in their lungs: no fibrosis was seen 
(ACGIH 1986/Ex. 1-3. p. 554 (88)). 
Additionally, this study demonstrated 
transient bronchitis, interstitial 
pneumonitis, and hyperemia in these 
animals after administration of the 
oxide. Implanted into rats. 3760 mg/kg 
tantalum metal caused injection-site 
tumors (RTECS 1990). 

In humans, tantalum oxide has been 
used as a dressing for bums (Olsen 
1944/Ex. 1-651), and the use of tantalum 
gauze in surgical repair produced no 
long-term adverse effects (Dales and 
Kyle 1958/Ex. 1-587). No adverse health 
ei^ects have been associated with 
industrial exposures to tantalum or 
tantalum oxide (Cochran. Doull, Mazur, 
and DuBois 1950/Ex. 1-586). 

Based on this evidence. OSHA is 
proposing a 5-mg/m* 8-hour TWA PEL 
for tantalum and tantalum oxide. OSHA 
preliminarily concludes that this limit 
will protect workers in agriculture from 
the significant risk of respiratory effects 
potentially associated with occupational 
exposure to these substances. These 
respiratory effects constitute a material 
impairment of health, and the Agency 
believes that the proposed limit is 
necessary to reduce this risk 
substantially. In addition, promulgation 
of the proposed limit will make OSHA’s 
limit for tantalum metal dust and oxide 
consistent across all OSHA-regulated 
sectors. 


1.1.2.2- TETRACHLORO-1.2- 

DIFLUOROETHANE 

CAS: 76-12-0; Chemical Formula: 

CFClaCFCL 
H.S, No. 2154 

OSHA’s limit for 1,1,2.2-tetrachloro- 

1.2- difluoroethane in general industry, 
construction, and maritime is 500 ppm 
as an 8-hour TWA. There is no PEL for 
this substance in agriculture. The 
ACGIH TLV*-TWA for this substance is 
500 ppm. NIOSH has no REL but concurs 
(Ex. 8-47, Table N3A) with the limit 
being proposed. OSl^ is proposing a 
500- ppm 8-hour TWA PEL for 1,1.2,2- 
tetrachloro-l,2-difluoroethane in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

1.1.2,2-tetrachloro-l,2-difluoroethane. 
also called Freon 12, is a 
noncorobustible. colorless liquid or solid 
with a faint, ether-like odor (ACGIH 
1986, p. 560: HSDB 1989). This substance 
is used as a refrigerant. It is also usqd as 
a solvent, a blowing and foaming agent, 
and a corrosion inhibitor in the dry 
cleaning, polymer and plastics, and 
electrical industries. In addition, it is 
used in veterinary medicine as a 
flukicide and antihelminthic (HSDB 
1989: ACGIH 1986, p. 560). 

In animals. l.l,2.2-tetrachloro-l,2- 
difluoroethane is a mild irritant of the 
skin and eyes: at high concentrations, it 
causes central nervous system 
depression. The oral LDso in mice is 800 
mg/kg. and the LC&o in rats is 2 parts per 
hundred (20,000.pph) for 15 minutes 
(RTECS 1989). Applied to the skin and 
eyes of guinea pigs. 1,1,2.2-tetrachloro- 

1.2- difluoroethane caused mild irritation 
(RTECS 1989). This substance also 
caused mild irritation in contact with 
the eyes of rabbits (Proctor, Hughes, and 
Fischman 1988. p. 460). All rats exposed 
to l,1.2,2-tetrachloro-l,2-difluoroethane 
concentrations of 20.000 to 30,000 ppm 
for 1 to 2.5 hours died, and the lungs of 
these animals were severely 
hemorrhagic at autopsy (Greenberg and 
Lester 1950, in ACGIH 1986, p. 560). 
Exposure to 15,000 ppm for 4 hours was 
fatal to rats: before death, the animals 
exhibited excitability, incoordination, 
coma, rapid respiration, tremor, and 
convulsions, and autopsy showed 
pulmonary edema and congestion of the 
lungs and liver (Clayton. Sherman, and 
Morrison 1966, in ACGIH 1986, p. 560; 
Proctor. Hughes, and Fischman 1988, pp. 
459-480). Rats exposed to 5000 ppm for 
18 hours became comatose and died: 
autopsy revealed pulmonary damage 
(Greenberg and Lester 1966, in Proctor, 
Hughes, and Fischman 1988, p. 460). Rats 
exposed to a concentration of 3000 ppm 


developed difficult breathing, mild 
incoordination, and 
hyperresponsiveness. but these signs 
subsided after cessation of exposure 
(Clayton, Sherman, and Morrison 1966, 
in Proctor. Hughes, and Fischman 1988, 
p. 460). Rats given 2 g/kg 1.1,2.2- 
tetrachloro-1.2-difluoroethane daily for 
23 to 33 days showed no pathologic 
changes at autopsy (Greenberg and 
Lester 1950. in ACGIH 1986. p. 560). 
Female rats exposed to a concentration 
of 1000 ppm for 6 hours/day for a total 
of 31 days had a decreased leucocyte 
count (Clayton. Sherman, and Morrison 
1966, in Proctor, Hughes, and Fischman 
1988. p. 460). 

Based on effects seen in animals, 

1.1.2.2- tetrachloro-1.2-difluoroethane is 
expected to cause central nervous 
system depression and pulmonary 
damage in humans exposed to high 
concentrations. Early industrial 
experience with fluorocarbon 
refrigerants showed that humans 
exposed to vapor concentrations of 
approximately 200,000 ppm experienced 
pulmonary irritation and tremors and 
became disoriented and comatose; 
removal from exposure reversed these 
effects, and there were no sequelae 
(Gosselin, Smith, and Hodge 1984, p. U- 
159). Prolonged skin contact with liquid 
fluorocarbons such as freon 12 causes 
defatting and may lead to dermatitis 
(Parmeggiani 1983, p. 897). 

Based on this evidence. OSHA is 
proposing a PEL of 500 ppm as an 8-hoiu 
TWA for 1.1.2.2-tetrachloro-1.2- 
difluoroethane in agriculture. The 
Agency believes that this PEL is 
necessary to reduce substantially the 
significant risk of irritation and central 
nervous system depression, which 
OSHA considers material health 
impairments. Promulgation of the 
proposed limit will also make OSHA’s 
PEL for l,l,2.2-tetrachloro-1.2- 
difluoroethane consistent across all 
OSHA-regulated sectors. 

1.1.1.2- TETRACHLORO-2.2- 

DIFLUOROETHANE 

CAS: 76-11-9: Chemical Formula: 

CCI3CF2CI 
H.S. No. 2153 

OSHA’s limit for 1,1,1,2-tetrachloro- 

2.2- difluoroethane in general industry, 
construction, and maritime is 500 ppm 
as an 8-hour TWA. There is no PEL for 
this substance in agriculture. The 
ACGIH TLV®-TWA is 500 ppm. There is 
no NIOSH REL; however. NIOSH 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing a P^ of 500 ppm for 1.1.1.2- 
tetrachloro-2,2-difluoroethane in 
agriculture. Promulgation of this limit 
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will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

l,l.l»2-Telrachloro-2.2*difluoroethane 
is a noncombustible, colorless solid with 
a faint, ether-like odor. This substance is 
used as a refrigerant, a solvent, a 
blowing and foaming agent, and a 
corrosion inhibitor. It is also used in the 
dry cleaning, polymer and plastics, and 
electrical industries (HSDB 1989, ACGIH 
1986, p. 560). Because of their adverse 
effects on stratospheric ozone, the use of 
chlorofluorocarbons as aerosol spray 
propellants was banned in 1979 (HSDB 
1989). 

In animals, l,1.1.2-tetrachloro-2.2- 
difluoroethane is a central nervous 
system depressant at very high 
concentrations, and repeated exposure 
to lower levels has caused blood and 
liver changes. The lowest lethal 
concentration in rats is 20,000 ppm for 30 
minutes (RTECS1989). Rats exposed to 
a 10.000-ppm concentration for 90 to 120 
minutes showed signs of mild central 
nervous system depression but no 
ataxia. Exposure to higher 
concentrations (20,000 to 30,000 ppm), 
however, was fatal to rats within 1 to 2.5 
hours. Repeated exposure to a 1000-ppm 
concentration for 18 hours/day for 17 
days caused no post-mortem lung, liver, 
or spleen changes in rats (Greenberg 
and Carter 1950, in ACGIH 1986, p. 560). 
However, rats exposed to a 1000-ppm 
concentration for 31 six-hour exposures 
showed leukopenia and liver changes at 
autopsy (Clayton. Sherman. Morrison et 
al. 1966, in ACGIH 1986. p. 560). Rats 
given l,l,l,2-tetrachloro-2,2- 
difluoroethane at an oral dose of 2 mg/ 
kg/day for 23 to 33 days showed no 
organ pathology at autopsy. 

No information is available on 
industrial exposure to 1.1.1,2- 
tetrachloro-2.2-difluoroethane. Based on 
the effects seen in animals, exposure to 
high concentrations may cause central 
nervous system depression. In contact 
with the skin, this substance, like all 
solvents, is expected to cause defatting 
and dermatitis. 

Based on this evidence, OSHA is 
proposing a PEL of 500 ppm for 1,1,1.2- 
tetrachloro-2,2-difluoroethane in 
agriculture. The Agency believes that 
this PEL is necessary to reduce 
substantially a significant risk of 
potential central nervous system 
depression, which is a material health 
impairment. Promulgation of the 
proposed limit would make OSHA's PEL 
for 1.1.1.2-tetrachloro-2,2-difluoroethane 
consistent across all OSHA-regulated 
sectors. 

TRIFLUOROBROMOMETHANE 
CAS: 75-63-8; Chemical Formula; CBrFj 


H.S. No. 2164 

OSHA’s limit for 

trifluorobromomethane in genera) 
industry, construction, and maritime is 
1000 ppm as an 8-hour TWA. There is no 
PEL for this substance in agriculture. 
NIOSH has no REL but concurs (Ex. 8- 
47. Table N3A) with the limit being 
proposed. The ACGIH TLV*-TWA for 
trifluorobromomethane is 1000 ppm as 
an 8-hour TWA, and this is the limit 
being proposed by OSHA for 
agricultural workplaces. This is the limit 
recently established for this substance 
in general industry. 

Trifluorobromomethane (also called 
Freon-13Bl* and Freon 1301) is a 
colorless gas with a slight, ether-like 
odor (Braker and Mossman 1980, p. 70). 
This substance is used as a fire 
extinguishant and foam-blowing agent a 
chemical intermediate, an erosion 
inhibitor in hydraulic fluids, a 
refrigerant in food processing and 
storage, and a metal hardener (HSDB 
1987). 

At very high concentrations, 
trifluorobromomethane causes cardiac 
irregularities in humans and animals. 

The LCfto in rats is 416 g/m® for an 
unspecified duration (RTECS 1990). 

Dogs exposed to a 200,000-ppm 
concentration of trifluorobromomethane 
for 3 minutes became agitated and 
developed tremors; when the 
concentration was increased to between 
500,000 and 800,000 ppm, half of the 
exposed dogs had epileptiform seizures 
(Van Stee and Back 1969, in Proctor. 
Hughes, and Fischman 1988, p. 495). 
Injection of epinephrine caused 
arrhythmias in all animals exposed to a 
400,009-ppm concentration of 
trifluorobromomethane (Van Stee and 
Back 1969). After a 5- to 10-^g/m* dose 
of epinephrine, dogs experienced 
ventricular fibrillation and cardiac 
arrest at 400,000 ppm 
trifluorobromomethane and monkeys 
experienced spontaneous defibrillation 
(Van Stee and Back 1969). No clinical 
signs of adverse effects were seen in 
dogs and cats exposed daily to 
trifluorobromomethane concentrations 
of 23,000 ppm for 18 weeks, and autopsy 
revealed no pathological changes in 
these animals (Comstock et al. 1953, in 
ACGIH 1986, p. 605). 

Humans exposed to very high 
concentrations of 

trifluorobromomethane develop cardiac 
irregularities; volunteers exposed to a 
concentration of 169,000 ppm developed 
atrial-ventricular dissociation and 
premature ventricular beats (Hine et al. 
1968, in ACGIH 1986, p. 605). Volunteers 
exposed for 3 minutes to a concentration 
of trifluorobromomethane of between 


40,000 and 70.000 ppm showed increased 
reaction times (Cdl 1973. in ACGIH 
1988, p. 605). In contact with the skin or 
eyes, liquid pressurized 
trifluorobromomethane causes frostbite 
(Clayton and Clayton 1981, p. 3102). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that, in the absence of a PEL, workers in 
agriculture are at significant risk of 
experiencing cardiac irregularities. 
Accordingly. OSHA is proposing an 8- 
hour TWA PEL of 1000 ppm for 
trifluorobromomethane in agriculhire. In 
addition, promulgation of this limit will 
make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

TRIMETHYL PHOSPHITE 
CAS: 121-45-9; Chemical Formula: 

H.S. No. 1410 

OSHA has no limit for trimethyl 
phosphite in construction, maritime, and 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. The ACGIH TLV* 
for this substance is 2 ppm as an 8-hour 
TWA. OSHA is proposing an 8-hour 
TWA PEL of 2 ppm for trimethyl 
phosphite; this is the limit recently 
established for this substance in general 
Industry. 

Trimethyl phosphite is a colorless 
liquid with a pungent odor. This 
substance is used as an intermediate in 
the manufacture of pesticides, fire 
retardants, and organic phosphorus 
additives (ACGIH 1986. p. 609; HSDB 
1989). 

Trimethyl phosphite’s toxic effects 
include eye, mucous membrane, skin, 
and pulmonary irritation. The oral LDso 
in rats is 1600 mg/kg, and the lowest 
lethal dermal concentration in rabbits is 
2200 mg/kg (RTECS 1990). Applied to 
the skin of rabbits, trimethyl phosphite 
caused severe irritation; instilled into 
the eyes of rabbits, it produced only 
mild irritation (RTECS 1990). Rats 
exposed to concentrations ranging from 
100 to 600 ppm showed dose-dependent 
effects, including labored breathing, 
lacrimation, salivation, reduced activity, 
cold feet, and corneal opacities; at the 
highest concentration, mature and 
Irreversible cataracts were formed (EPA 
1982, in Dialog NIOSHTIC off-prints). 
Rats inhaling 500 ppm for 8 weeks 
showed premalignant changes in the 
lungs at autopsy (EPA 1982). In a sub¬ 
chronic inhalation study of rats. Levin 
and Gabriel (1973/Ex. 1-746) found that 
exposure to trimethyl phosphite at 
concentrations of 500i75 ppm for 7.5 
hours/day, 5 days/week for 8 weeks 
caused an adverse effect on body 
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weight necropsy revealed evidence of 
severe pulmonary and cutaneous 
pathology. At doses of 164 mg/kg during 
gestation days 8 to 15, triroethyl 
phosphite caused gross abnormalities in 
the offspring of treated rats (Mehlman, 
Craig, and Gallo 1984, in Toxicol. Appl. 
Pharmacol. 72(1):119-123). 

In humans, exposure to trimethyl 
phosphite causes eye. skin, and upper 
respiratory tract irritation (Levin and 
Gabriel 1973/Ex. 1-746). In a group of 
179 workers exposed to average 
concentrations of trimelhyl phosphite of 
between 0.3 and 4 ppm« no ocular 
changes were observed (Mobil Chemical 
Company 1980. as cited in ACGIH 1986/ 
Ex. 1-3. p. 609). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 2 ppm 
for trimethyl phosphite. The Agency 
preliminarily concludes that this limit 
%vill protect workers in construction, 
maritime, and agriculture from the 
significant risk of eye damage, skin 
irritation, and upper respiratory tract 
irritation, all material impairments of 
health that are potentially associated 
with exposures to this substance at 
levels permitted in the absence of a 
limit In addition, promulgation of the 
proposed PEL will make die limit for 
trimethyl phosphite consistent across all 
OSHA-regulated sectors. 

TRIPHENYL AMINE 

CAS: 603-34-9; Chemical Formula: 

(C.H*)3N 
H.S. No. 1415 

OSHA has no exposure limit for 
triphenyl amine in construction, 
maritime, or agriculture. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. The 
ACGIH has a 5-mg/m^ TLV*-TWA limit 
for this substance. OSHA is proposing 
an 8-hour TWA PEL of 5 mg/m* for 
triphenyl amine; this is the limit recently 
established for this substance in general 
industry. 

Triphenyl amine is a colorless solid 
that takes the form of monoclinic 
prisms. It is used as a primary 
photoconductor to coat Him bases 
(ACGIH 1986. p. 612; HSDB1989). 

Animal studies conducted by the 
Eastman Kodak Company (Roudabush 
1973, as cited In ACGIH 1988/Ex. 1-3, p. 
612) showed an oral LDso in rats of 3200 
to 6400 mg/kg and an oral LDm in mice 
of 1600 to 3200 mg/1^. The LDw by 
intraperitoneal administration for both 
rodent species exceeded 6400 mg/kg. 
Skin and eye sensitivity tests in both 
rabbits and guinea pigs were essentially 
negative, except that application to the 
skin of 5 to 20 ml/kg occlusively for four 
hours produced slight dermal erythema 


(Roudabush 1973, as cited in ACGIH 
1986/Ex. 1-3. p. 612). 

Based on this animal evidence. OSHA 
is proposing a 5-mg/m* TWA limit for 
triphenyl amine. OSHA preliminarily 
concludes that this limit is necessary to 
protect workers in construction, 
maritime, and agriculture from the 
significant risk of skin irritation, a 
material health impairment that is 
potentially associated with occupational 
exposure to this substance at levels 
permitted by the absence of an OSHA 
PEL. In addition, promulgation of the 
proposed PEL will make OSHA's limit 
for triphenyi amine consistent across all 
OSHA-regulated sectors. 

TRIPHENYL PHOSPHATE 
CAS: 115-86-6; Chemical Formula 

(CeHiOlsPO* 

HS. No. 2165 

In general industry, construction, and 
maritime. OSHA has an 8-hour TWA 
PEL of 3 mg/m* for triphenyl phosphate. 
The Agency has no P^ for this 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 3 mg/m* for this 
substance; NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL in 
agriculture of 3 mg/m* for triphenyl 
phosphate. This is the limit recently 
established for this substance in general 
Industry. 

The principal use for triphenyl 
phosphate is as a noncombustibie 
plasticizer for cellulosics; however, this 
substance is also used in impregnating 
roofing paper and upholstery, as a 
plasticizer in lacquers and varnishes, 
and in rendering acetyl cellulose, 
nitrocellulose, and airplane **dope** 
stable and fireproof (HSDB 1985). 
Triphenyl phosphate is a colorless to 
white crystalline solid with a phenol¬ 
like odor. It may also take the form of 
white platelets (HSDB 1985). 

Triphenyi phosphate causes 
cholinesterase inhibition in both animals 
and humans; in laboratory animals, this 
substance also causes neurotoxic 
effects. The oral LDm in rats is 3500 mg/ 
kg, and the lowest lethal dose by 
subcutaneous injection in the monkey is 
500 mg/kg (RTECS1989; Clayton and 
Clayton 1981, p. 2367). Acutely poisoned 
rats developed tremors and lost motor 
coordination before death (RTECS 1989). 
Mice given triphenyi phosphate orally or 
intraperitonealiy at a dose of 0.2 g/kg 
showed a 50 percent decrease in plasma 
cholinesterase levels, and exposure to 
triphenyi phosphate at a concentration 
of 757 mg/m* for 2 hours produced a 
slight but statistically significant 
decrease in whole blood cholinesterase 
activity (Sutton, Terhaar, MiUer, 


Scherberger, Riley. Roudabush. and 
Passet 1960). Recent work suggests that 
triphenyi phosphate may not have been 
responsible for the delayed 
neurotoxicity seen in earlier studies but 
that an impurity in the triphenyi 
phosphate may have been responsible 
(Wills et al. 1979, cited in HSDB 1985). 
Applied to the skin of rats and mice, 
triphenyi phosphate caused no irritation 
and no inhibition of cholinesterase 
activity (Antonyuk 1974; Sutton et al. 
1960). Slightly depressed growth rates 
and increased liver weights were seen in 
rats fed 0.5 percent triphenyi phosphate 
for 35 days; these effects were not 
observed in rats fed 0.1 percent 
triphenyi phosphate for this period 
(Sutton et al. 1960). 

No adverse clinical effects were 
observed in 16 workers who were 
exposed for 8 to 10 years to the vapor, 
mist, and dust forms of triphenyi 
phosphate at an average concentration 
of 3.5 mg/m* (with brief exposures to 
peaks of 40 mg/m*). However, a slight 
but statistically significant reduction in 
red blood cell cholinesterase activity 
was noted in these workers (Sutton et 
al. 1960). A study of workers 
manufacturing aryl phosphates 
(including triphenyi and Iricresyl 
phosphate) failed to show a correlation 
between airborne concentration (0.2 to 
3.4 mg/m* aryl phosphate) or duration 
of exposure to these substances and the 
gastrointestinal or neuromuscular 
symptoms reported by these workers 
(Tabershaw, Kleinfeld, and Feiner 
1957a, b). One apparent case of skin 
sensitization caused by exposure to 
triphenyi phosphate has been recorded 
(Clayton and Clayton 1981, p. 2381). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
risk of expieriencing the cholinesterase 
inhibition associated with exposure to 
triphenyi phosphate. The Agency 
believes that establishing an 8-hour 
TWA PEL of 3.0 mg/m* wiU 
substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

URANIUM (INSOLUBLE 

COMPOUNDS) 

CAS: 7440-61-1; Chemical Formula: U 
H.S. No. 1418 

OSHA's PEL for insoluble uranium 
compounds in the construction and 
maritime industries is 0.25 mg/m* as an 
8-hour TWA. There is no limit for these 
substances in agriculture. NIOSH has no 
REL but conctu^ (^ 8-47, Table Nl) 
with the limiU being proposed. The 
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ACGIH has a TLV®-TWA of 0.2 mg/ra* 
and a TLV®-STEL of 0.6 for 

these substances. OSHA is proposing an 
8-hour TWA of 0.2 mg/m» and a STEL of 
0.6 mg/m’ for the insoluble uranium 
compounds; these are the limits recently 
established for these compounds in 
general industry. 

Uranium is a silver-white radioactive 
metal that has no odor. Uranium is used 
in nuclear fuels and weapons, in 
research, as a catalyst in gas 
manufacture, and as a source of radium 
salts and fissionable isotopes (ACGIH 
1986, p. 617; HSDB 1986). The proposed 
PEL would apply to metallic uranium 
and such compounds as triuranium 
octaoxide, uranium dioxide, uranium 
hydride, uranium tetrafluoride, and 
uranium trioxide. 

Exposure to uranium and the insoluble 
uranium compounds may produce both 
chemical poisoning and radiation injury 
to the kidneys and lungs of exposed 
animals. The Insoluble uranium 
compounds are less toxic chemically 
than the soluble compounds, but 
uranium and all uranium compounds 
have the potential to cause radiation 
damage. Acute inhalation of 20 mg/m’ 
concentrations of uranium tetrafluoride, 
uranium dioxide, or high-grade uranium 
ore is occasionally fatal to some 
laboratory animals; exposure to 2.5 mg/ 
m’ concentrations of these substances, 
however, caused no fatalities and 
evidence of mild kidney damage only in 
a few animals (Clayton and Clayton 
1981, p. 2002). 

Chronic exposure to uranium or its 
compounds causes radiation injury in 
animals. Dogs and monkeys exposed to 
5 mg/m’ uranium dioxide 6 hours/day, 5 
days/week for up to 5 years developed 
fibrotic changes (suggestive of radiation 
injury) in their tracheobronchial lymph 
nodes (both species) and, in monkeys, in 
the lungs (Clayton and Clayton 1981, p. 

2002) . Dogs tolerated exposure to a 10 
mg/m’ concentration of uranium 
dioxide for 1 year and to a 10 g/kg/day 
dietary dose of the same substance for 1 
year. Rats injected with metallic 
uranium in the femoral bone marrow 
and chest wall developed site-of-contact 
tumors (sarcomas); the effects of 
chemical injury and radiation damage 
could not be distinguished in these 
lesions (Clayton and Clayton 1981, p. 

2003) . 

In humans, over-exposure to uranium 
dust or an insoluble uranium compound 
causes respiratory irritation, difficult 
breathing, and coughing. A recent 
review of uranium's nephrotoxicity 
suggests that it causes damage to the 
human kidney at renal uranium 
concentrations substantially below 
those previously believed to cause harm 


(Leggett 1989). Uranium workers are at 
increased risk of death due to 
pulmonary insufficiency and respiratory, 
lymphatic, and hematopoietic cancers; 
these effects are believed to be caused 
by the decay products of uranium rather 
than by the uranium itself (Parmeggiani 
1983, p. 2238). A study of the risk of 
respiratory deaths among uranium 
miners in the United States showed the 
following dose response: Miners 
exposed for 5 to 9.9 years had a twofold 
increase in risk; miners exposed for 10 
to 24.9 years increase their risk by 3.6; 
and those exposed for longer than 24.9 
years increased their risk by 3.75. 
Smoking was shown both to increase 
the risk of death from respiratory 
disease and to shorten the neoplastic 
latency period (Clayton and Clayton 
1981. pp. 2010-2011). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 0.2 
mg/m’ and a STEL of 0.6 mg/m’ in 
construction, maritime, and agriculture 
for uranium and the insoluble 
compounds of uraniiim. The Agency 
preliminarily concludes that these limits 
are required to protect workers in these 
sectors from the significant risks of 
kidney or blood disorders and 
radiological damage potentially 
associated with both long-term and 
excursion exposures to these 
compounds. The Agency considers these 
adverse effects to be material 
impairments of health and believes that 
these limits will substantially reduce 
these risks. In addition, promulgation of 
the proposed limits will make the PELs 
for Uie insoluble uranium compounds 
consistent across all OSHA-regulated 
sectors. 

Preliminary Conclusions for this Group 
of Substances 

For the group of substances shown in 
Table C9-1, OSHA preliminarily 
concludes that occupational exposure 
causes a broad range of adverse health 
consequences in exposed workers in 
construction, maritime, and agriculture; 
these effects include, among others, 
central nervous system depression, 
respiratory irritation, liver and kidney 
damage, cardiac sensitization, and 
hepatocellular cancer. OSHA considers 
all of these effects material impairments 
of health. The Agency believes, based 
on a thorough review of the available 
toxicological evidence, that the 
proposed limits are necessary to reduce 
the significant risk of material health 
impairment associated with 
occupational exposures to these 
systemic toxins. Promulgation of these 
proposed limits will also make OSHA's 
PEl^ for these substances consistent 
across all OSHA-regulated sectors. 


including general Industry, construction, 
maritime, and agriculture. 

10. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Physical Irritation and Other Effects 

Introduction 

In construction, maritime, and 
agriculture, OSHA is proposing to 
establish permissible exposure limits for 
a large group of substances that cause a 
variety of irritant and other adverse 
effects. These substances are called 
“particulates not otherwise regulated" 
because they are dusts and particulates* 
that have not been classified in any of 
the target organ categories addressed in 
this preamble. 

OSHA previously had no substance- 
specific limits for these Individual 
physical irritants in construction, 
maritime, or agriculture; the Agency’s 
current generic limit for particulates is 
15 mg/m’ as total particulate and 5 mg/ 
m’ as respirable particulate (see Table 
Z-3 of 29 CFR 1910.1000). OSHA is 
listing these substances Individually in 
the proposed rule and is proposing 
either the 15 mg/m’ total particulate 
limi t and the respirable fraction limit of 
5 mg/m’ or a 10 mg/m’ 6-hour TWA 
limit (total particulate) and a 5 mg/m’ 
(respirable fraction limit). 

The health effects information 
available for these substances has led 
OSHA to separate them into two groups 
and to propose different limits for the 
substances in each group. For one group, 
which contains substances for which 
few data are available and which are 
believed to be of relatively low toxicity, 
OSHA is retaining the Agency’s 8-hour 
TWA generic particulate limit of 15 mg/ 
m’ (measured as total particulate) in 
construction and maritime; in addition, 
where the Agency previously had a 5 
rag/m’ 8-hour TWA respirable fraction 
limit for a substance in this group, this 
limit is being retained in construction 
and maritime. For all of the substances 
in this first group, OSHA is proposing 8- 
hour TWA PELs of 15 mg/m’ (total 
particulate) and 5 mg/m’ (respirable 
fraction) in agriculture; OSHA does not 
currently regulate particulates in 
agriculture. 

For the second group of particulates 
not otherwise regulated, additional 
toxicological information is available 
that indicates that exposure leads both 
to physical irritation and to other health 
effects. For the substances in this group, 
OSHA is proposing 8-hour TWA PELs of 


* Because the term particulate applies to dusts, 
aerosols, and mists. OSHA uses this term 
generically in this section to apply to all of these 
states of matter. 
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10 mg/m* (measured as total 
particulate) and, where applicable. 5 
mg/m^ (measured as the respirable 
fraction) for workplaces in all three of 

Table Cl 0-1 


the sectors of interest in this rulemaking. 
Table ClO-1 shows all of the 
particulates included in this section; 
those whose principal health effects are 


physical irritations have proposed PELs 
of 15 mg/m® (total particulate and 5 mg/ 
m® (respirable fraction). 


.—Substances for Which the Proposed Exposure Limit is Based on the Avoidance of Physical Irritation 

AND Other Effects 


H.S. Number/chemical name 


CAS Number 


Current generic parbculate v) 
construction and maritime* 


1S87-1988 ACGJH TLV* • 


Proposed OSHA PEL in 
construction, maritime, and 
agriculture* 


1014 alpha-AKimina.. 

1016 Ahjmlnum metal dust- 

1024 Ammonium euifamate_ 

1031 Barium sulfate-- 

1032 Benomyl..— 

1035 Bismuth tefluride (undoped) — 

1039 Boronoxide. 

1057 Calcium carbor^ate. 

1061 Calcium silicate 

1062 Calcium sulfate..— 

1076 Celhjioee--- 

1062 2<»itoro^-trtehlorofnelhyl pyrkfine 
1095 Oopidol 

1102 drag herbicide (sesone)— 

1133 DicydopentadkKYyl iron— 

1155 Emery--- 

1176 Ferbam-- 

1168 Glycerin (mist).. 


1191A Graphite, synthetic.... 

1192 Gypsum-- 

1230 Kaolin-.. 

1232 Limestone^- 


1233 MagnesSe- 

1234 Magnesium osode ((ume>- 

1235 Malathion. 

1239 Marble---— 

1246 Methoxychlor- 

1278 Molybdenum (insoluble compounds)... 
1294 Particulates (not othen^ regulated) 

1305 Perrtaerythfltol- 

1310 Perlite..... 

1326 Pidoram_...- 


1331 Plaster of Paris..-----. 

1333 Portland cement..... 

1351 Rouge...... 

1359 Siloon- 

1360 Silcon carbide- 

1369 starch--- 


1374 Sucrose___ 

2146 2.4.5-T (Trichlorophenoxyacetic add). 
1383 


1391 4,4*-Thlobis (64eft-botyLm-cre8ol)., 

1396 Titanium dtexide.^....-- 

1423 Vegetable oil mist_...- 

1434 Zinc steerate........ 

1438 Zinc oxide-- 


1344-28-1 

7429-90-6 

7773-Oe-O 

7727-43-7 

17804-35-2 

1304-62-1 

1303-66-2 

1317-85-3 

1344-95-2 

7778-18-9 

9004- 34-6 
1929-82-4 
2971-90-6 

136-78-7 

102-54-5 

112-62-9 

14484-64-1 

56- 61-5 

13397-24-6 

1332-58-7 

1317-65-3 

546-93-0 

1309-48-4 

121-75-6 

1317-65-3 

72-43-5 

7439- 96-7 

115-77-5 

93783-70-3 

1918-02-1 

26499-65-0 

65997-15-1 

7440- 21-3 
409-21-2 

9005- 25-6 

57- 60-1 
93-76-5 

3383-96-8 

96-69-6 

13463-67-7 

557-05-1 

1314-13-2 


15 mg/m> TWA.-.. 
15mg/m»TWA-... 
15 mg/m* TWA-... 

15 mg/m» TWA_ 

15 mg/m* TWA_ 

ISmg^m* TWA. 

15 mg/m* TWA. 

15 mg/m» TWA...., 
15 mg/m* TWA—, 

15 mg/m* TWA_ 

15 mg/m* TWA.-.. 
15 mg/m* TWA--. 
15 mg/m* TWA —. 
15 mg/m* TWA—. 
15 mg/m* TWA.. 
15 mg/m* TWA.-, 
15 mg/m* TWA.-. 
15 mg/m* TWA.-. 
15 mg/m* TWA..., 
ISmg/m* TWA-.. 
15 mg/m* TWA. 

15 mg/m* TWA. 

16 mg/m* TWA,-. 
15mg/m»TWA.-. 
15 mg/m* TWA-. 
15 mg/m* TWA.-. 
15 mg/m* TWA-., 
15 mg/m* TWA-.. 
15 mg/m* TWA-.. 
15 mg/m* TWA..., 
15 mg/m* TWA.., 
15 mg/m* TWA... 

15 mg/m* TWA... 
15 mg/m* TWA... 
15 mg/m* TWA.-. 
15 mg/m* TWA- 
15 mg/m* TWA... 
15 mg/m* TWA... 
15mg/m*TWA... 
15 mg/m* TWA-. 
15 mg/m* TWA-. 
15 mg/m* TWA-. 
15 mg/m* TWA- 
15 mg/m* TWA.- 
15 mg/m* TWA-. 
15 mg/m* TWA.- 


10 mg/m* TWA_——_ 

10 mg/m* TWA -_ 

10 mg/m* TWA-. 

10 mg/m* TWA .— 

10 mg/m* TWA_ 

10 mg/m* TWA_— 

10 mg/m* TWA_ 

10 mg/m* TWA-_-_ 

10 mg/m* TWA-. 

10 mg/m* TWA-_ 

10 mg/m* TWA- 


10 mg/m* TWA.. 

10 mg/m* TWA-_ 

10 mg/m* TWA-_ 

10 mg/m* TWA-_ 

10 mg/m* TWA. 

10 mg/m* TWA-_ 

10 mg/m* TWA-_ 

10 mg/m* TWA-._ 

10 mg/m* TWA. 

10 mg/m* TWA.— 
10 mg/m* TWA- 

10 mg/m* TWA-_ 

10 mg/m* TWA-.-. 

10 mg/m* TWA. sWn- 

10 mg/m* TWA_ 

10 mg/m* TWA-.—. 

10 mg/m* TWA-. 

10 mg/m* TWA.. 

10 mg/m* TWA- —.... 


10 mg/m* TWA 
10 mg/m* TWA; 20 mg/m* 
STEL. 

10 mg/m* TWA-_ 

10 mg/m* TWA-__ 

10 mg/m* TWA_- 

10 mg/m* TWA_— 

10 mg/m* TWA- —.—. 

10 mg/m* TWA_ 

10 mg/m* TWA.. 

10 mg/m* TWA- 
10 mg/m* TWA- 
10 mg/m* TWA., 

10 mg/m* TWA- .... 

10 mg/m* TWA.... 

10 mg/m* TWA-_ 

10 mg/m* TWA-_ 


0 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 mg/m* TWA 



5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA. 

5 

mg/m* 

TWA, 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 

mg/m* 

TWA: 

5 

mg/m* 

TWA 

0 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 mg/m* TWA 




0 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

0 mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 

5 

mg/m* 

TWA; 

5 

mg/m* 

TWA 


0 mg/m* TWA. 

0 mg/m* TWA skin. 
5 mg/m* TWA; 5 
0 mg/m* TWA. 

0 mg/m* TWA. 

5 mg/m* TWA; 5 
0 mg/m* TWA; 5 
5 mg/m* TWA; 5 
0 mg/m* TWA; 6 


mg/m* TWA. 


mg/m* TWA; 
mg/m* TWA; 
mg/m* TWA; 
mg/m* TWA; 
mg/m* TWA; 
mg/m* TWA; 
mg/m* TWA; 
0 mg/m* TWA.— 
0 mg/m* TWA; 
0 mg/m® TWA; 
0 mg/m* TWA, 

5 mg/m* TWA: 
0 mg/m* TWA; 
0 mg/m* TWA; 


mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 

mg/m* 


TWA. 

TWA. 

TWA 

TWA 

TWA 

TWA 

TWA 

TWA 

TWA 

TWA 

TWA 


5 mg/m* TWA 
5 mg/m* TWA 

5 mg/m* TWA 
5 mg/m* TWA 
5 mg/m* TWA 


* OSHA is proposing to retain the Agertc/s generic 5-mg/m» resprrable-fraction PEL for partxxii ate s where it currently applies in cor>struction and mafttime 
OSHA’s TWA PELS are tor 64>our exposures. 

» The ACQIH TLV*-TWA is tor an 6-hour exposure 


For the second group of substances in 
this category, however, OSHA has 
reviewed the available toxicological 
literature and has preliminarily 
determined that the current generic total 
particulate limit of 15 mg/m® is not 
sufficiently protective. For these 
substances, the adverse health effects 
associated with exposure include, in 
addition to physical irritation, chronic 
pulmonary disease, cancer, and 
mutagenic, reproductive, and teratogenic 
effects. In the past many of these 
substances were designated as 


‘‘nuisance*' dusts or particulates; 
however, recent toxicologic studies or 
evidence in humans has increasingly 
shown that exposure leads to serious 
health effects. Thus, as applied to these 
substances, the term nuisance dust is a 
misnomer, because the hazards these 
substances pose in the workplace are 
real, well-documented, and potentially 
serious. NIOSH shares OSHA's concern 
about this trend in the toxicology of 
particulates and has already either 
designated several of these substances, 
which were formerly considered “inert/* 


as potential occupational carcinogens or 
labeled them as causing other target- 
organ effects. Examples of substances in 
this category that the recent 
toxicological literature has suggested 
may cause more serious effects are: 
benomyl (reproductive effects); kaolin 
(pulmonary fibrosis); methoxychlor 
(cancer); pidoram (liver and kidney 
damage); synthetic graphite 
(pneumoconiosis); and titanium dioxide 
(cancer). 

In addition to these diseases, 
toxicologists have recently expressed 
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concern over the identification of a 
condition known as pulmonary alveolar 
proteinosis. This condition, which is 
apparently caused by the physical 
effects of particulate exposure, can be 
fatal if not properly diagnosed, although 
treatment %vith lung lavage is sometimes 
effective (NIOSH-ILO 1988). Pulmonary 
alveolar proteinosis has occurred in 
workers exposed to several different 
particulates, including the so-called inert 
dusts. The onset of this condition may 
not occur until months after first 
exposure to the dust. 

For the group of physical irritants 
identified by OSHA as having other 
adverse health elfecls. the proposed rule 
would establish an 8-hour TWA total 
particulate limit of 10 mg/m* and a 
respirable fraction limit of 5 mg/m* in 
construction, maritime, and agriculture. 
The 10 mg/m* limit is consistent with 
the limits established for these 
substances in the recent general 
industry rulemaking. That is, the limits 
being prop) 06 ed today are those recently 
established for these substances in 
general industry^ Promulgation of these 
limits will thus make OSHA's PELs for 
them consistent across all regulated 
sectors. 

Description of the Health Effects 

The adverse exposure effects caused 
by the substances in this group for 
which the Agency’s current 15-mg/m* 
limit is being retained in construction 
and maritime and proposed in 
agriculture include: interference with 
vision; deposition of these substances in 
the eyes, ears, nasal passages, and 
upper respiratory tract; and skin and 
corneal irritation. For the group of 
substances for which a limit of 10 mg/ 
ra* is being proposed in construction, 
maritime, and agriculture, the additional 
adverse exposure effects include 
pulmonary alveolar proteinosis, 
reproductive effects, Irreversible 
pulmonary effects, liver and kidney 
effects, systemic poisoning, and cancer. 
As discussed above, these latter effects 
are increasingly being linked to 
exposure to these substances, many of 
which were formerly considered 
biologically inert. 

Thus, workers exposed to excessive 
airborne concentrations of any of these 
physical irritants may have difficulty 
seeing, may cough uncontrollably, may 
develop conjunctivitis or dermatitis, or 
may develop disabling or even life- 
threatening disease. In addition to these 
primary effects, workers distracted by 
physical-irritant effects may be more 
likely than nonexposed workers to have 
accidents and thus to endanger both 
themselves and others. (These adverse 


health effects also clearly have 
substantial productivity impacts.) 

In the prior rulemaking, many 
commenters opposed any reduction in 
the PELs for these substances on the 
grounds that the evidence that exposure 
leads to material impairment of health 
was inadequate (Exs. 3-1123. 3-728, 3- 
755. 3-887, 3-898. 3-939. 3-1012. 3-1016. 
and 8-22). In that rulemaking, OSHA 
was not persuaded by these arguments 
and cited the International Labour 
Organization to the effect that: 

[T|he biological effects of these inert dusts 
are of a long-term nature and are neither 
fibrogenic nor carcinogenic, toxic or 
allergenic. In excessive quantities they will 
over^aige the protective and scavenging 
mechanisms, thereby leading to respiratory 
disease. The extent to which any of dust 
represents a health risk thus depends on 
exposure, which includes the nature of the 
dust, its concentration and the duration of 
exposure, as well as upon individual factors 
such as the general constitution and state of 
health of the person concerned, including the 
functional state of the upper respiratory tract 
the lung function and its structure, the 
general immunological status and specific 
immunological reactivity, and the 
biochemical reactivity. All these factors will 
play a part in the onset of disease 
(Panneggiani 1983). 

OSHA also noted in the earlier 
rulemaking that a particulate standard 
of 10 mg/m* or less (measured as total 
particulate] is the o^icial standard in a 
great many countries, including Finland. 
Denmark. Norway, Sweden, the United 
Kingdom, (apan. Poland, 

Czechoslov^ia. and the Republic of 
China (Cook 1987/Ex. 1-187, pp. 234- 
241). 

In addition. OSHA notes with concern 
the trend in the toxicology of these 
substances, which is to find increasingly 
that substances formerly believed to be 
inert are in fact associated with serious 
and sometimes life-threatening effects. 
When exposures to the substances 
shown in Table Cld-l are kept under 
good industrial hygiene control in the 
workplace, as represented by the 
proposed PELs. OSHA believes that 
exposures are not likely to result in 
significant organic disease or 
irreversible toxic effects among workers 
exposed to them in construction, 
maritime, and agriculture. 

The following discussions describe 
OSHA's preliminary findings for this 
group of physical irritants. In all cases, 
the limits being proposed for 
construction, maritime, and agriculture 
are those that were recently established 
for these substances in general industry. 
ALPHA-ALUMINA 
CAS: 1344-28-1; Chemical Formula: 

ALOj 


H.S. No. 1014 

OSHA has no spedfic limit for alpha- 
alumina in the agriculture, construction, 
or maritime industries, although OSHA’s 
generic total particulate limit of 15 mg/ 
m* (5 mg/m* for the respirable fraction) 
applies to this substance in construction 
and maritime. The ACGIH has an 8-hour 
TWA of 10 mg/m*. measured as total 
dust, for alpha-alumina. NIOSH has no 
REL for alpha-alumina. OSHA is 
proposing an 8-hour TWA of 10 mg/m* 
(total particulate) for this substance in 
the construction, maritime, and 
agriculture industries. The 5-mg/m* 
respirable-fraction limit that applies to 
alpha-alumina is being retained. 

Alpha-alumina, also called aluminum 
oxide, is a white powder that is widely 
used as an abrasive grinding material. 
Alpha-alumina is also used in the 
production of aluminum, in refractories, 
ceramics, electrical insulation, paper, 
spark plugs, crucibles, and laboratory 
wares, in chromatographic analysis, and 
in fluxes, artificial gems, and light bulbs 
[Hawley's 1987, p. 48). 

A study by Miller and Sayers (1941/ 
Ex. 1-595) determined that alumina 
particles with diameters of less than 40 
microns produced no reaction in 
laboratory animals. The results of a 
study by Stacy, King, Harrison et al. 
(1959/Ex. 1-761) confirmed the findings 
of Miller and Sayers; these authors 
found a-alumina to be nearly inert when 
injected into the lungs of rats (Stacy. 
King, Harrison et al. 1959/Ex. 1-761). 
Inhalation of fine aluminum powders at 
unspecified levels did not cause fibrosis 
in rats, guinea pigs, or hamsters (Gross, 
Harley, and deTreville 1973/Ex. 1-696). 

In 1923, shortly after a-alumina 
replaced sandstone as the industrial 
abrasive of choice. Macklin and 
Middleton (1923, as cited in ACGIH 
1986/Ex. 1-3, p. 21) reported that 
workers exposed to aluminum oxide 
dust using new, synthetic abrasive 
had much less pulmonary disease than 
had workers using sandstone abrasives. 
Other studies [Sutherland. Meikiejohn, 
and Price 1937/Ex. 1-674; Meikiejohn 
and Posner 1957/Ex. 1-1060; Meikiejohn 
and Jones 1948/Ex. 1-964) reported that 
workers exposed to aluminum oxide 
dust in the chinaware industry and in 
aluminum production showed no 
evidence of pneumoconiosis. However, 
some early studies (Clark and Simmons 
1925/Ex. 1-725; Clark 1929/Ex. 1-1048) 
reported that workers engaged in 
aluminum oxide production and 
exposed to dust levels generally 
between 50 and 100 mppcf showed X 
ray evidence of pulmonary fibrosis; 
these workers are likely also to have 
been exposed to silica. Workers 
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exposed during World War 11 to bauxite 
fumes containing both alumina and 
silica developed pulmonary Hbrosis and 
emphysema; the authors believe that 
silica fume was involved in the 
development of these diseases (Shaver 
and Riddell 1947/Ex. 1-666). NIOSH 
8-47, Table N4) reports that two studies 
in animals (Stacy. King, Harrison et al. 
1959/Ex. 1-761; Stanton, Laynard, 
Tegeris et al. 1961) have found that 
exposure to alpha-alumina is associated 
with the development of respiratory 
effects. 

OSHA is proposing 6-hour TWA limits 
of 10 mg/m’ total particulate and 5 mg/ 
m’ respirable particulate for alpha- 
alumina in construction, maritime, and 
agriculture; these limits are being 
proposed for all physical irritants having 
identified health effects. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risk potentially 
associated with exposures to alpha- 
alumina dust in the workplace. OSHA 
believes that skin, eye, and upper 
respiratory tract irritation and other 
possible respiratory effects constitute 
material health impairments, and that 
the proposed PELs are necessary to 
substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

ALUMINUM METAL DUST 

CAS: 7429-9(>“5; Chemical Formula: Al 

H.S. No. 1016 

OSHA has no specific permissible 
exposure limit for aluminum metal dust 
in the agriculture, construction, or 
maritime industries, although the 
Agency’s generic 15 mg/m’ TWA limit 
for total particulate applies. The ACGIH 
has an 8-hour TLV*-TWA limit of 10 
mg/m’ as total dust for this substance. 
NIOSH has no REL for aluminum metal 
dust. OSHA is proposing a PEL of 15 
mg/m’ (total particulate) and 5 mg/m’ 
(respirable fraction) for aluminum metal 
dust in the construction, maritime, and 
agriculture industries. These are the 
limits recently established in general 
industry. 

In its elemental form, aluminum is a 
white, malleable, ductile metal. 
Aluminum is used in building and 
construction, in the electrical industry, 
and in auto parts, photoengraving 
plates, and toothpaste; it also finds use 
as a powder in paints, as foil in 
packaging, in decorative stamping, and 
as flakes for the insulation of liquid 
fuels (Hawley’s 1987. p. 44; Merck 1963. 
p. 48). 

Aluminum metal dust has been shown 
to present a minimal health hazard. 


according to results from the McIntyre 
Foundation's 27-year study of aluminum 
oxide dust (discussed in Stokinger 
1981a. pp. 1506-1503). No deleterious 
lung or systemic effects were observed 
as a result of exposure to aluminum 
metal dust havi^ a particle size of 1.2 
pjn at calculated concentrations 
equivalent to 2 mg/m’ over an 8-hour 
workshift. Even much higher 
concentrations (not further specified) 
over 10- or 20-minute periods produced 
no adverse effects (ACGIH 1986/Ex. 1-3. 
p. 22). A comment submitted to the 
docket in the earlier rulemaking by the 
Reynolds Aluminum Company endorses 
OSHA's classification of aluminum 
metal dust under the general dust and 
particulate heading (Ex. 3-135). 

OSHA has preliminarily concluded 
that aluminum metal dusts are 
appropriately controlled by retaining the 
Agency's PELs of 15 mg/m’ TWA (total 
particulate) and 5 mg/m’ (respirable 
fraction) in the construction and 
maritime industries and by proposing to 
extend these limits to agriculture. OSHA 
has preliminarily determined that these 
limits will provide protection against the 
significant risk of physical irritation 
posed by exposure to this substance. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

AMMONIUM SULFAMATE 
CAS: 7773-06-0; Chemical Formula: 

NH4S0,NH2 

H.S. No. 1024 

In the construction and maritime 
industries, OSHA currently regulates 
ammonium sulfamate under its generic 
total particulate limit of 15 mg/m®. 

There is no PEL in agriculture. The 
ACGIH has established a TLV* of 10 
mg/m’ for this substance as an 8-hour 
TWA. There is no NIOSH REL for 
ammonium sulfamate. A limit of 10 mg/ 
m’ (and 5 mg/m’ for the respirable 
fraction) is the limit being proposed by 
the Agency for construction, maritime, 
and agricultural operations. NIOSH (Ex. 
8-47, Table N4) concurred with this limit 
when the Agency recently established it 
in general industry. 

Ammonium sulfamate is a 
combustible, hygroscopic, white, 
crystalline substance. It is used to 
manufacture contact and translocated 
herbicides, such as the weed killer 
Ammate. Ammonium sulfamate is also 
used to make fire-retardant materials, to 
generate nitrous oxide gas. and in 
electroplating (ACGIH 1986, p. 28). 

When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 


the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Lehman (1951/Ex. 1-790) identified 
oral LDsoS of 3900 and 5700 mg/kg in rats 
and mice, respectively. He also reported 
that no effects were noted in rats 
administered 10.000 ppm ammonium 
sulfamate in the diet for 105 days. The 
intraperitoneal injection of 0.8 g/kg of 
anunonium sulfamate caused 
stimulation of respiration, followed by 
prostration, in rats. Six of 10 rats so 
exposed died (Ambrose 1943). The 
hazards associated with exposure to 
ammonium sulfamate include eye and 
nose irritation, interference with vision, 
and the danger of accidents caused by 
the distraction and avoidance reactions 
typical of workers overexposed to dusts 
in the workplace. 

In construction and maritime. OSHA 
is proposing a PEL of 10 mg/m’ TWA, 
total particulate, and is retaining the 5- 
mg/m’ TWA PEL for respirable 
particulate for ammonium sulfamate; the 
Agency is also proposing to extend 
these limits to agriculture. OSHA 
preliminarily concludes that these limits 
will protect workers in the construction, 
maritime, and agriculture industries 
against the significant risk of material 
health impairment in the form of 
physical and other irritation that is 
associated with exposure to this 
substance. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

BARIUM SULFATE 

CAS: 7727-43-7; Chemical Formula:* 

BaS04 

H.S. No. 1031 

OSHA has no specific limit for barium 
sulfate in the agriculture, construction, 
and maritime industries, although 
OSHA’s generic 15-mg/m’ total 
particulate limit applies in construction 
and maritime. The ACGIH has a TLV*- 
TWA of 10 mg/m’, total dust, for this 
substance. There is no NIOSH REL for 
barium sulfate. The Agency is proposing 
10 mg/m’ as an 8-hour TWA PEL for 
barium sulfate (total particulate) in 
construction, maritime, and agriculture. 
OSHA is retaining the 5-mg/m’ PEL for 
the respirable fraction in construction 
and maritime and is proposing to extend 
this limit to agriculture. These are the 
limits recently established in general 
industry for barium sulfate. 

Barium sulfate is a white or yellowish, 
odorless, tasteless powder. It is used as 
an opaque medium in X-ray 
examinations, for weighting mud in oil¬ 
drilling, in paper coatings, paints, 
rubber, plastics, and lithograph inks, in 
battery plate expanders, and as a filler 
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and deluslrant for textiles (Hawley's 
1987. p. 121). 

Einbrodt Wobker. and Klippel (1972/ 
Ex. 1-1020) exposed rats to a 
concentration of 40 mg/m* for two 
months and concluded that barium 
sulfate la not toxic. As an inert dust of 
the noncollagenous type, however, 
barium sulfate has the potential to cause 
pneumoconiosis through tissue reactions 
to accumulated dust in the lung 
(.\nonymous, British Medical ]oumal 
1972). Barium sulfate has not been 
known to cause adverse effects in 
industrial workers exposed over periods 
of several years (Doig 1976/Ex. 1-551). 

In construction and maritime. OSHA 
is proposing an 8-hour TWA PEL for 
barium sulfate of 10 mg/m* (total 
particulate) and is retaining the 5>mg/m* 
8 -hour TWA (respirable particulate). 

The Agency also is proposing to extend 
both limits to agriculture. OSHA 
preliminarily concludes that these limits 
will protect workers In the construction, 
maritime, and agriculture industries 
against the significant risks of eye. nose, 
and upper-respiratory-tract irritation 
and. perhaps, of pneumoconiosis that 
are potentially associated with exposure 
to barium sulfate. The Agency believes 
these adverse health effects to be 
material impairments of health and 
preliminarily finds that the proposed 
limits are necessary to substantially 
reduce these risks. In addition, 
promulgation of these limits will make 
OSHA's PELS for this substance 
consistent across all regulated sectors. 
BENOMYL 

CAS: 17804-35-2; Chemical Formula: 

Ci4HiaN40s 

H.S. No. 1032 

OSHA has no specific permissible 
exposure limit for benomyl in the 
agriculture, construction, or maritime 
industries. OSHA currently covers 
benomyl in construction and maritime 
under the generic total particulate limit 
of 15 mg/m». The ACGIH has 
established a total dust TLV^-TWA of 
10 mg/m* for benomyl NIOSH has no 
REL for this substance. OSHA is 
proposing a PEL of 10 mg/m* as total 
particulate for benomyl In the 
construction and maritime industries, 
regaining the 5-mg/m* respirable 
fraction limit in these sectors, and 
proposing to extend both limits to 
agriculture. These are the limits recently 
established for this substance in general 
industry. 

Benomyl is a white crystalline solid; 
exposures to this substance occur in its 
particulate form. Benomyl is used as an 
ascancide and a post-harvest fungicide 
for peaches, apples, etc. It is also used 
as an oxidizer in sewage treatment 


(ACGIH 1988. p. 49; Hawley’s 1987, p. 
127). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Studies of rats and rabbits indicate 
that the oral and skin absorption LD^ 
are greater than 10,000 mg/ig, and 
studies of guinea pigs show a very low 
risk of skin irritation. Application to the 
shaved intact skin (as aqueous 
suspensions containing 5,12.5, and 25 
percent benomyl) of ten male guinea 
pigs resulted in slight irritation; one of 
ten guinea pigs had mild erythema two 
days after application of the high 
concentration (Ei. du Pont de Nemours 
and Co.. Ina 1974, as cited in ACGIH 
1986/Ex. 1-3, p. 49). In another study, 
instillation of 10 mg of dry 50-percent 
powder or of 0.1 mi of a 10-percent 
suspension in mineral oil caused only 
temporary mild conjunctival irritation 
(EX du Pont de Nemours and Co.. Inc., 
unpublished data, as cited in ACGIH 
1986/Ex. 1-3, p. 49). NIOSH notes that 
benomyl exposure may cause adverse 
reproductive effects (Ex. 8-47, p. 12). 
Mice given an oral dose of 500 xng/kg on 
the 13th day of pregnancy had offspring 
with development^ abnormalities of the 
central nervous and musculoskeletal 
syst^s. Rats given oral doses of 156 
mg/kg benomyl on days 7 through 16 of 
pregnancy also had o^spring with 
musculoskeletal abnormalities. Other 
reproductive effects from exposure to 
benomyl in mice and rats indude 
adverse effects on spermatogenesis 
(RTECS1991). 

In humans, skin exposures to a 0.1 
percent solution of benomyl caused mild 
irritation (RTECS 1991). Contact 
dermatitis occurred among a group of 
Japanese women who worked in warm 
moist greenhouses where benomyl was 
sprayed; this effect occurred after a 
second spraying of benomyl (Hayes 
1982, p. 812). 

OSHA is proposii^ 8-hour TWA PELs 
in construction, maritime, and 
agriculture of 10 mg/m* (total 
particulate), retaining the 5-mg/m* 
respirable particulate limit in 
construction and maritime, and 
proposing to extend the respirable 
fraction limit to agriedture. The Agency 
preliminarily concludes that these limits 
will protect workers in the construction, 
maritime, and agriculture industries 
from the significant risks of benomyl’s 
effects, which indude irritation, 
erythema, and possible reproductive 
effects. OSHA believes that these health 
effects constitute material impaiiments 
of health and that the proposed PELs are 
necessary to reduce these risks. In 
addition, promulgation of these limits 


will make OSHA’s PELs for this 
substance consistent across ail 
regulated sectors. 

BISMUTH TELLURIDE (UNDOPED) 
CAS: 1304-62-1; Chemical Formula: 

BiiTei 

H.S. No. 1035 

OSHA has no speci^c limit for 
undoped bismuth telluride in the 
construction, maritime, or agriculture 
Industry, although OSHA's generic total 
particulate limit of 15 mg/m® currently 
applies in construction and maritime. 
The ACGIH has a total dust TLV*-TWA 
of 10 mg/m* for the undoped form of this 
substance. NIOSH has no REL for 
undoped bismuth telluride. OSHA is 
proposing to retain the 15 mg/m* (total 
particulate) and 5 mg/m* (respirable 
particulate) 6-hour TWA PELs for this 
substance in construction and maritime 
and is proposing to extend these limits 
to agriculture. These are the limits 
recently established In general industry. 

Bismuth telluride appears as gray, 
hexagonal platelets; it is also available 
as ingots or single crystals. It is used for 
semi-conductors and In thermoelectric 
cooling and power generation 
applications (ACGIH 1988. p. 59). 

An 11-month inhalation study of dogs, 
rabbits, and rats exposed to pure 
undoped bismuth telluride dust at 15 
mg/m* showed the pulmonary 
responses typical of exposures to inert 
dusts fWagner, Madden. Zlmber, and 
Stokinger 1974). 

OSHA is retaining its permissible 
exposure limits of 15 mg/m* TWA. as 
total particulate, and 5 mg/m*. as the 
respirable fraction, for pure undoped 
bismuth telluride in the construction and 
maritime industries and is proposing to 
extend these limits to agriculture. The 
Agency preliminarily concludes that 
these limits will protect workers in these 
sectors from the signiBcant risks 
associated with workplace exposures to 
bismuth telluride. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
BORON OXIDE 

CAS: 1303-66-2; Chemical Formula: 

BtO> 

RS. No. 1039 

In construction and maritime. OSHA 
currently regulates boron oxide under its 
generic total particulate limit of 15 mg/ 
m* (5 mg/m* for the respirable fraction). 
There is no PEL in agriculture. The 
ACGIH recommends a total dust TLV^- 
TWA of 10 mg/m*. OSHA is proposing a 
total particulate PEL for boron oxide of 
10 mg/m* in construction and maritime, 
retaining the 5-mg/m* PEL for the 
respirable fraction in these two sectors. 
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and proposing to extend both limits to 
agriculture. NIOSH (Ex. 8-47. Table N4) 
concurred with these limits when the 
Agency recently established them for 
boron oxide in general industry. 

Boron oxide occurs as either a white 
powder or a granular solid, and it has a 
bitter taste. It is used as an herbicide, in 
the production of bpron, in heat- 
resistant glassware, as a Hre-resistant 
additive for paints, in electronics, and in 
liquid encapsulation techniques 
(Hawley's 1987, p. 162). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Animal studies indicate that eye and 
skin irritation were caused by the ocular 
instillation and the topical application, 
respectively, of boron oxide to the skin 
and eyes of rabbits. Aerosol 
administration at various exposure 
levels for varying time periods caused 
mild nasal irritation and an increase in 
urine acidity and the creatinine 
coefficient in dogs and rats (Wilding, 
Smith. Yevich et al. 1959/Ex. 1-599). 
Young rats that were force-fed a 10- 
percent slurry of boron oxide in water 
for three weeks showed no growth 
retardation or other effects (Wilding. 
Smith. Yevich et al. 1959/Ex. 1-599). 

Garabrant and co-workers (19d4/Ex. 
1-555) determined the prevalence of eye 
and respiratory irritation among boron 
oxide-exposed workers; the signs and 
symptoms of those exposed to boron 
oxide concentrations ranging from 1.2 to 
8.5 mg/m* were then compared with 
those of controls. Workers exposed to 
an average boron oxide concentration of 
4.1 mg/m* reported significant increases 
in productive cough; eye, nose, and 
throat irritation; diyness of the mouth; 
and sore throat (Garabrant, Bernstein, 
Peters, and SmiA 1984/Ex. 1-555). 

OSHA is proposing permissible 
exposure limits of 10 mg/m* TWA. as 
total particulate, for boron oxide in the 
construction, maritime, and amculture 
industries, retaining the 5 mg/m* 
respirable fraction TWA in construction 
and maritime, and proposing the 
respirable fraction limit in agriculture. 
The Agency preliminarily concludes that 
these limits will protect workers in the 
construction, maritime, and agriculture 
industries from the signiBcant risk of 
upper-respiratory-tract and eye irritation 
associated with exposure to this 
substance. OSHA believes that these 
health effects constitute material 
impairments of health and that the 
proposed PELs are necessary to 
substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 


substance consistent across all 
regulated sectors. 

CALCIUM CARBONATE 

CAS: 1317-65-3; Chemical Formula: 

CaCOi 
H.S. No. 1057 

OSHA currently covers calcium 
carbonate in the construction and 
maritime industries under the Agency's 
generic 15-mg/m* total particulate limit. 
There is no P)^ in agriculture. The 
ACGIH has a TLV»-TWA of 10 mg/m* 
for this substance, measured as total 
dust. In construction, maritime, and 
agriculture. OSHA is proposing a total 
particulate PEL of 15 mg/m* as an 8- 
hour TWA; OSHA is also retaining its 8- 
hour 5-mg/m* PEL for the respirable 
fraction in construction and maritime 
and proposing to extend this limit to 
agriculture. T^^ese are the limits recently 
established for calcium carbonate in 
general industry. 

Calcium carbonate is an odorless, 
tasteless powder or crystalline solid that 
is found in limestone, chalk, marble, 
plant ashes, bones, and shells. This 
substance is used in human and animal 
medicine, as an ingredient in paint, 
rubber, plastics, dentifrices, ceramics, 
polishes, cosmetics, and many other 
products. 

Calcium carbonate is a moderate skin 
irritant and a severe eye irritant (Sax 
and Lewis 1989, p. 677). The oral LDso in 
rats is 6450 mg/1^ (Sax and Lewis 1989, 
p. 677). Rabbits exposed dermally for 24 
hours or ocularly for the same period 
developed moderate and severe 
irritation, respectively. 

OSHA is proposing an 8-hour TWA 
PEL of 15 mg/m* for calciiun carbonate 
(total particulate) in the construction, 
maritime, and agriculture industries, is 
retaining the 5-mg/m* respirable 
particulate limit in construction and 
maritime, and is proposing it in 
agriculture. OSHA believes that these 
limits are necessary to protect workers 
in construction, maritime, and 
agriciilture from the signiBcant risk of 
physical irritation associated with 
exposures to calcium carbonate in the 
workplace. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

CALCIUM SIUCATE 

CAS: 1344-95-2; Chemical Formula: 

None 

H.S. No. 1061 

In construction, maritime, and 
agriculture. OSHA has no speciBc limit 
for calcium silicate; the Agency 
regulates this substance in construction 
and maritime under its generic 8-hour 
TWA limit for particulates of 15 mg/m* 
(measured as total particulate). The 


ACGIH classiBes calcium silicate as a 
nuisance dust and has an 8-hour TLV*- 
TWA of 10 mg/m*. For construction, 
maritime, and agriculture, the proposed 
total particulate PEL is 15 mg/m*, and 
the 5-mg/m* limit for the respirable 
fraction is retained in construction and 
maritime and proposed in agriculture. 
These are the limits recently established 
in general industry. 

Calcium silicate is a white powder. 
Calcium silicate is used as an anticaking 
agent in table salt, foods, 
pharmaceuticals, and agricultural 
pesticides. It is also widely used as a 
replacement for asbestos in thermal 
insulation (ACGIH 1986. p. 92.1(89); 
Hawley's 1987, p. 205). 

No health effects other than physical 
irritation have been reported in humans 
or animals as a result of exposure to 
calcium silicate. Calcium silicate is thus 
without long-term adverse health effects 
if exposures are kept under reasonable 
control. 

OSHA is retaining the 8-hour TWA 
PEL of 15 mg/m*, total particulate, and 5 
mg/m*, respirable fraction, for calcium 
silicate in construction and maritime 
and is proposing these limits in 
agriculture. The Agency preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
signiBcant risk of physical irritation in 
the workplace. In addition, promulgation 
of these limits will make OSHA's PELs 
for this substance consistent across all 
regulated sectors. 

CALCIUM SULFATE 

CAS: 7778-18-9; Chemical Formula: 

CaS04 

H.S. No. 1062 

OSHA currently regulates calcium 
sulfate in the construction and maritime 
industries under its generic total 
particulate limit of 15 mg/m*. There is 
no PEL in agriculture. The ACGIH has a 
TLV*-TWA of 10 mg/m* (total dust) for 
this substance. OSHA is proposing 8- 
hour TWA PELs of 15 mg/m* (total 
particulate) and 5 mg/m* (respirable 
fraction) for calcium sulfate in 
construction, maritime, and agriculture. 
These are the limits recently established 
for this substance in general industry. 

Calcium sulfate occurs in the form of a 
white odorless powder or white crystals. 
It is used as a soil conditioner. Portland 
cement retarder, in quick-setting 
cements, molds, and surgical casts, and 
as a food additive (ACGIH 1986, p. 93. 
Hawley's 1987, p. 209). Calcium sulfate 
dust is reported not to have been 
associated with lung disease in miners 
(Hunter 1975). Calcium sulfate thus 
appears to produce no adverse effects 
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beyond those associated with general 
physical irritation. 

OSHA is proposing to retain its 8-hour 
TWA permissible exposure limits for 
calcium sulfate of 15 mg/m® (total 
particulate) and 5 mg/m® (respirable 
particulate) in construction and 
maritime and to extend these limits to 
agriculture. The Agency preliminarily 
concludes that these limits are sufficient 
to prevent the significant risk of eye. 
skin, and other physicid irritation in 
workers in these sectors and believes 
that these limits are necessary to reduce 
a significant risk. In addition, 
promulgation of these limits will make 
OSHA's PELS for this substance 
consistent across all regulated sectors. 
CELLULOSE 

CAS: 9004-34-6; Chemical Formula: 

(CeH,o06)n 
H.S. No. 1076 

OSHA currently regulates cellulose in 
construction and maritime under the 
Agency’s generic 8-hour TWA total 
particulate limit of 15 mg/m®. There is 
no PEL in agriculture. The ACGIH has a 
TLV®-TWA of 10 mg/m® (total dust) for 
this substance when it contains less 
than 1 percent quartz. The Agency Is 
retaining the total particulate PEL of 15 
mg/m® as an 8-hour TWA and 5-mg/m® 
limit for the respirable fraction of 
cellulose containing less than 1 percent 
quartz in construction and maritime and 
is proposing to extend both PELs to the 
agriculture sector. These are the limits 
recently established for cellulose in 
general industry. 

Technical cellulose refers to that 
portion of the plant cell wall derived 
exclusively ft‘om glucose; it resembles 
cotton cellulose in its physical and 
chemical properties (ACGIH 1986/Ex. 1- 
3, p.ll3). Cellulose is used in paper, 
cotton products, packaging, as a source 
of ethcmol, in medical equipment, 
insulation and soundproofing, and as a 
fuel (ACGIH 1986. p. 113; Hawley’s 1987, 
p. 236). 

Inhalation of cellulose dust is not 
irritating or toxic in exposed humans if 
exposures are properly controlled 
(Schreiber 1974/Ex. 1-1096). In industry, 
cellulose dust occurs in combination 
with other substances, such as quartz 
dust, wood, cotton, flax, jute, and hemp 
fibers, and these substances have 
demonstrated toxicities that are 
unrelated to their cellulose content 
(ACGIH 1986/Ex. 1-3, p.ll3). 

In construction, maritime, and 
agriculture, OSHA is proposing 8-hour 
TWA PELs for this substance of 15 mg/ 
m® (total particulate) and 5 mg/m® 
(respirable particulate) for cellulose dust 
containing less than 1 percent quartz. 

The Agency preliminarily concludes that 


these limits are necessary to protect 
exposed workers in these sectors from 
the significant risks of eye. skin, and 
other physical irritation. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
2-CHLORO-6-TRICHLOROMETHYL 

PYRIDINE (NITRAPYRIN) 

CAS: 1929-82-4; Chemical Formula: 

CeHsCUN 
H.S. No. 1082 

OSHA has no specific limit for 2- 
chloro-6-trichioromethyl pyridine 
(nitrapyrin) in the construction or 
maritime industries, although the 
Agency’s generic total particulate limit 
of 15 mg/m* as an 8-hour TWA applies. 
There is no PEL in agriculture. The 1987- 
1988 ACGIH TLV«-TWA for nitrapyrin 
is 10 mg/m* and the TLV®-STEL is 20 
mg/m*. There is no NIOSH REL for this 
substance, but NIOSH concurs (Ex. 8-47. 
Table Nl) with the limits being 
proposed. OSHA is proposing a total 
particulate limit of 15 mg/m* £uid a 
respirable particulate limit of 5 mg/m* 
for nitrapyrin in the construction, 
maritime, and agriculture industries. 
These are the limits recently established 
for this substance in general industry. 

Nitrapyrin is a crystalline substance. 

It is used as an additive in fertilizer to 
control nitrification and to prevent loss 
of nitrogen in soil (ACGIH 1986, p. 428). 
Agricultural workers are thus exposed 
to nitrapyrin. 

Nitrapyrin's very low vapor pressure 
makes hazardous inhalation exposures 
unlikely in the workplace. The oral LDso 
in rats is 940 mg/kg. and the dermal LE^ 
in rabbits is 850 mg/kg (RTECS1991). 
Torkelson (as cited in ACGIH 19Q6/Ex. 
1-3, p. 428) has reported feeding dogs 
and rats 15 mg/kg nitrapyrin daily for 93 
days. He observed no adverse effects in 
appearance, behavior, growth, food 
consumption, body and organ weight, 
mortality, or blood chemistry, and no 
tissue or organ changes. 

OSHA is proposing 8-hour TWA PELs 
of 15 mg/m* (total particulate) and 5 mg/ 
m* (respirable particulate) for this dust 
in the construction, maritime, and 
agriculture industries; OSHA 
preliminarily finds that these limits will 
be protective against the significant risk 
of nitrapyrin’s physical irritant effects. 
The Agency believes physical irritation 
is a material health impairment. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

CLOPIDOL (COYDEN) 

CAS: 2971-90-6; Chemical Formula: 

CtHtCLNO 
H.S. No. 1095 


OSHA has no specific limit for 
clopidol in the construction, maritime, 
and agriculture industries; however. 
OSHA's generic total particulate limit of 
15 mg/m* TWA applies in construction 
and maritime. The ACGIH has a TLV®- 
TWA of 10 mg/m* and a TLV®-STEL of 
20 mg/m* for clopidol. NIOSH has no 
REL for this substance. OSHA is 
proposing a 15-mg/m* limit (total 
particulate) and 5-mg/m* limit 
(respirable fraction), both as 8-hour 
TWAs, for clopidol in the construction, 
maritime, and agriculUu*e industries. 
These are the limits recently established 
for this substance in general industry. 

Clopidol is a white to light brown 
powder used as an anticoccidiostat in 
poultry (Hazardous Substance Fact 
Sheet 1986. p. 1; ACGIH 1986, p. 141). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

The oral LDw for clopidol in rats, 
rabbits, and guinea pigs is greater than 8 
g/kg (Dow Chemical Company 1973c. as 
cited in ACGIH 1986/Ex. 1-3, p. 141). 
Long-term (two-year) studies of rats and 
dogs fed at levels of 15 mg/kg and 5 mg/ 
kg per day, respectively, showed no 
adverse effects. Similarly, there were no 
adverse effects on fertility, gestation, 
viability, or lactation in rats and rabbits, 
and no increase in teratogenicity (Dow 
Chemical Company 1973c, as cited in 
ACGIH 1986/Ex. 1-3. p. 141). The 
chronic toxicity of clopidol is reported to 
be low (ACGIH 1986/Ex. 1-3, p. 141). 

OSHA is proposing 8-hour TWA PELs 
of 15 mg/m* (total particulate) and 5 mg/ 
ra* (respirable particulate) for clopidol in 
construction, maritime, and agriculture. 
OSHA preliminarily concludes that 
these limits will protect workers in the 
construction, maritime, and agriculture 
industries from the significant risk of 
eye. skin, and other physical irritation 
associated with exposure to clopidol. 
OSHA considers physical irritation a 
material health impairment. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 

CRAG HERBICIDE (SESONE) 

CAS: 138-78-7; Chemical Formula: 

CsHTCbNaOjS 
H.S. No. 1102 

In construction and maritime, OSHA 
currently applies an 8-hour TWA limit of 
15 mg/m* for the total particulate of crag 
herbicide: this is the Agency's generic 
total particulate limit for all particulates. 
There is no limit in agriculture. The 
ACGIH has a total-dust TLV®-TWA of 
10 mg/m* for this colorless, odorless. 
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Doncombustible solid The proposed 
PELS for CTag herbicide are 10 rng/m* 
(total particulate) and 5 mg/m* 
(respirable fraction) in the construction, 
maritime, and agriculture industries. 
NIOSH concurred (Ex. 8-47, Table N4) 
with OSHA in the selection of these 
limits when the Agency recently 
established them in general industry. 

Crag herbicide is a colorless, odorless, 
noncombustible solid used commerdally 
as an herbicide (ACGIH 1988, p. 519). 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

An early study reported an oral LDbo 
in rats of 1500 mg/kg for this herbicide 
(Smyth 1956/Ex. 1-759). At high 
concentrations, crag herbicide is a 
gastrointestinal irritant (NIOSH 1984, as 
cited in ACGIH 1986/Ex. 1-3, p. 519). 
Rats fed a diet containing 60 mg sesone/ 
100 gm of diet experience minor liver 
damage: when fed 20 mg sesone/lOO gm 
of diet for two years, rats showed no 
adverse effects (ACGIH 1986/Ex. 1-3, p. 
519). In 1984, NIOSH reported the oral 
LDm in rats to be 730 mg/kg (NIOSH 
1984, as cited in ACGIH 1986/Ex, 1-3, p. 
519). In addition to physical irritation, 
crag herbicide can affect the central 
nervous system and cause convulsions 
in experimental animals. Acutely 
poisoned animals showed muscular 
tremor, nystagmus, and convulsions 
before death. Autopsy of these animals 
showed evidence of pulmonary 
hemorrhage and mild liver and kidney 
damage. A 5 percent solution of crag 
herbicide dropped into rabbits' eyes 
caused corneal necrosis, and 0.01 ml of a 
5 percent suspension in acetone caused 
edema and necrosis of the skin in 
rabbits (Carpenter et al. 1961). 

There are no reported incidents of 
human poisoning associated with the 
use of sesone. 

For construction, maritime, and 
agriculture, OSHA is proposing 8-hour 
TWA PELS for crag herbicide (total 
particulate) of 10 mg/m’ and 5 mg/m’ 
(respirable particulate). OSHA 
preliminarily concludes that these limits 
will protect workers in the construction, 
maritime, and agriculture industries 
from eye, skin, gastrointestinal, and 
other forms of irritation caused by 
exposure to crag herbicide. The Agency 
believes that these effects constitute 
material health impairments. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 
DICYCLOPENTADIENYL IRON 

(FERROCENE) 


CAS: 102-54-5; Chemical Formula: 

CioHioFe 
H.S. No. 1133 

In construction and maritime 
operations, OSHA currently covers 
dicyclopentadienyl iron (ferrocene) 
under its generic 8-hour TWA total 
particulate limit of 15 mg/m’. There is 
no PEL in agriciilture. The ACGIH has a 
TLV^-TWA of 10 mg/m* for this 
substance. There is no NIOSH REL 
OSHA proposes a PEL for 
dicyclopentadienyl iron of 10 mg/m’ 
(total particulate) as an 8-hour TWA in 
the construction, maritime, and 
agriculture industries and a PEL of 5 mg/ 
m’ (respirable fraction) as an 8-hour 
TWA. NIOSH (Ex. 8-47, Table N4) 
supports the selection of these PELs, 
which were recently established for 
dicyclopentadienyl iron in general 
industry. 

Dicyclopentadienyl iron is a bright 
orange crystalline solid that smells like 
camphor. It is used as a combustion 
catalyst, as an antiknock additive for 
gasoline, and in polymers (Hazardous 
Substance Fact Sheet 1986, p. 1; ACGIH 
1986, p. 195). 

Available evidence in animals 
suggests that dicyclopentadienyl iron 
has a moderate order of oral toxicity but 
a high order of intravenous and 
intraperitoneal toxicity. In rats, the oral 
LDm is 1320 mg/kg (RTECS1991). In 
rats, 500 mg/kg is the LDm by the 
intraperitoneal route of administration 
(RTECS 1991), but subacute oral toxicity 
tests have shown no fatalities when 10 
feedings of 200 mg/kg were given to rats 
over a two-week period (E.L du Pont de 
Nemours and Co., Inc. 1955, as cited in 
ACGIH 1986/Ex. 1-3. p. 195). Daily oral 
administration of this substance at 
unspecified doses caused 
hemosidenosis: at a dose of 300 mg/kg 
for one week, dogs showed decreased 
hemoglobin, decreased packed cell 
volume, and decreased erythrocyte 
count (HSDB1991). Ferrocene is 
mutagenic in mammalian test systems 
(RTECS 1991). 

OSHA is proposing 8-hour TWA limits 
of 10 mg/m’ (total particulate) and 5 mg/ 
m’ (respirable fraction) for 
dicyclopentadienyl iron in the 
construction, maritime, and agriculture 
industries. The Agency preliminarily 
concludes that these limits will 
substantially reduce the significant risk 
of material health impairments, in the 
form of mutagenic and other effects, that 
are potentially associated %vith 
occupational exposure to this substance. 
The Agency considers these effects 
material health impairments and 
believes that these PELs are necessary 
to substantially reduce these risks. In 


addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

EMERY 

CAS: 112-62-9; Chemical Formula; 

ALOt 

H.S. No. 1155 

OSHA currently covers emery in 
construction and maritime under the 
Agency's generic 15-mg/m’ total 
particulate limit for all particulates. 
There is no PEL in agriculture. The 
ACGIH has a TLV*-TWA of 10 mg/m’, 
total dust, for emery containing less 
than 1 percent quartz. OSHA is 
proposing a total particulate PEL of 10 
mg/m’ as an 8-hour TWA and a 
respirable fraction PEL of 5 mg/m* for 
emery containing less than 1 percent 
quartz in the construction, maritime, and 
agriculture sectors. These are the limits 
recently established in general industry. 

Emery is impure corundum (aluminum 
oxide) and is found in certain 
mineralogical deposits. Natural 
crystalline deposits of emery are used as 
abrasives; flne emery is used in lens 
grinding and in lapidary work (ACGIH 
1986. p. 229; Hawley's 1987, p. 318). 

Emery dust inhalation is believed to 
have contributed to a case of 
pneumoconiosis in France, although it is 
questionable whether this incident was 
caused by emery dust alone or by the 
silica impurities in the dust (Archives 
des Maladies Professionelles de 
Medecin du Travail et de Security 
Sociale 1970, as cited in ACGIH 1986/ 
Ex. 1-3, p. 229). Exposure to emery dust 
containing less than 1 percent silica 
produces little, if any, effect on the 
health of e.xpo8ed workers; it does not 
affect the lungs or produce organic 
disease at commonly encountered levels 
(ACGIH 1986/Ex. 1-3, p. 229). 

Rats exposed to aluminum oxide 
(emery is impure aluminum oxide) 
developed lipoid pneumonia (Stacy, 
King, Harrison et al. 1959/Ex. 1-761), 
and humans so exposed have reported 
skin and respiratory tract irritation. 

OSHA is proposing an 8-hour TWA 
PEL of 10 mg/m’TWA. total particulate, 
and an 8-hour TWA PEL of 5 mg/m’, 
respirable particulate, for emery in 
construction, maritime, and agriculture. 
OSHA preliminarily concludes that 
these limits will prevent the significant 
risk associated with exposures to emery 
in the workplace; these risks include 
skin and upper respiratory tract 
irritation and. perhaps, other respiratory 
effects, all of which constitute material 
health impairments. Promulgation of 
these limits will also make OSHA's 
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PELS for this substance consistent 
across all regulated sectors. 

FERBAM 

CAS: 14484-64-1; Chemical Formula; 

((CHshNCStJaFe 
H.S. No. 1170 

In construction and maritime. OSHA 
currently applies its generic particulate 
limit of 15 mg/m’ as an 8 -hour TWA 
(total particulate) to ferbam. There is no 
PEL in agriculture. The ACGIH has a 
TLV^-TWA of 10 mg/m’ for this 
substance. In construction, maritime, 
and agriculture. OSHA is proposing an 
8 -hour TWA total particulate PEL of 10 
mg/m’for ferbam as well as an 8 -hour 
TWA respirable fraction PEL of 5 mg/ 
m’. NIOSH concurred (Ex. 8-47. Table 
Nl) with these limits when the Agency 
recently established them for ferbam in 
general industry. 

Ferbam is an odorless, black solid 
used as a fungicide on fruits, nuts, 
vegetables, ornamental crops, and in 
household applications (ACGIH 1986. p. 
269; HSDB1991). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Ferbam has been reported to have an 
oral LDm of more than 17 mg/kg in rats, 
but rabbits and guinea pigs 
demonstrated less sensitivity to this 
substance (Hodge. Maynard. Downs, 
and Blanchet 1952/Ex. 1-661). Dogs 
showed no adverse effects when fed 25 
mg/kg of ferbam daily for six months. 

In addition to physical irritation, 
ferbam can cause skin sensitization, 
gastrointestinal effects, and 
reproductive effects in experimental 
animals. The offspring of pregnant rats 
exposed to high but sublethal doses of 
ferbam showed evidence of embryo/ 
fetotoxicity (lARC 1982, Vol. 12 . pp. 121 - 
129). Ten of 20 rats died after ingesting a 
diet containing 0.5 percent ferbam for 30 
days; autopsies revealed minor lung, 
liver, kidney, and bone marrow 
abnormalities in a few of these animals 
(Hodge et aL 1952). 

Inhalation of ferbam affects the upper 
respiratory tract in humans in the 
manner typical of airborne exposures to 
workplace dusts (Hodge. Maynard, 
Downs, and Blanchet 1952/Ex. 1-661). 
The dust of ferbam is irritating to the 
eyes, nose, throat, and skin (Grant 1986, 
P‘ 431). Large oral doses of ferbam can 
cause gastrointestinal disturbances in 
humans (AMA Council on Pharmacy 
and Chemistry 1955. from Proctor, 
Hughes, and Fischman 1988. p. 257). 
Ferbam dust can be irritating to the skin 
and mucous membranes and may cause 


skin sensitization (Gosselin, Smith, and 
Hodge 1984. p. U-311). 

OSHA is proposing a total particulate 
PEL for ferbam of 10 mg/m’ as an 8 -hour 
TWA and a respirable fraction PEL of 5 
mg/m’ as an 8 -hour TWA. The Agency 
preliminarily concludes that these limits 
are necessary to prevent the significant 
health and safety risks associated with 
exposures to ferbam in the construction, 
maritime, and agriculture industries. 
These risks include skin, eye, and upper 
respiratory tract irritation, which OSHA 
considers material health impairments. 
In addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

GLYCERIN (MIST) 

CAS; 56-61-6; Chemical Formula; 

CH 1 OHCHOHCH 2 OH 
H.S. No. 1188 

In construction, maritime, and 
agriculture. OSHA has no specific limit 
for glycerin mist although this 
substance has been regulated in 
construction and maritime under the 
Agency's generic total particulate limit. 
The ACGIH has a TLV*-TWA of 10 mg/ 
m* (total particulate) for glycerin. OSHA 
is proposing a total particulate PEL of 10 
mg/m’and a respirable fraction PEL of 5 
mg/m’ for glycerin mist in construction, 
maritime, and agriculture. These are the 
limits recently established for glycerin 
in general industry. 

Glycerin is an oily, hygroscopic liquid 
with a warm, sweet taste. Glycerin is 
widely used to manufacture plastics, 
cosmetics, foodstuffs, confectioneries, 
explosives, pharmaceuticals, perfumes, 
inl^, lubricants and softeners, and 
antifreeze mixtures (ACGIH 1986, p. 286; 
Hawley's 1987, p. 568). 

Glycerin was long considered to be 
nontoxic; however, there are indications 
that the mist may be injurious to the 
kidneys at very high exposure levels 
(Campanacci 1965/Ex. 1-1047). In 
addition to physical irritation and 
kidney effects, glycerin can affect the 
central nervous system, reproductive 
system, and gastrointestinal tract in 
experimental animals. Mice exposed to 
8800 mg/kg glycerin experienced 
convulsions and skin effects (RTECS 
1991). Male rats given 2 ^ay 
intratesticular doses of 280 mg/kg and a 
1 -day dose of 1600 mg/kg showed 
changes in fertility (Wiebe and Barr 
1984). Rabbits suffered mild skin 
irritation at a dermal dose of 500 mg 
glycerin for 24 hours and experienced 
mild eye irritation after 126 mg of 
glycerin was put into their eyes (RTECS 
1991). 

An oral dose of 1428 mg/kg glycerin 
caused headaches and gastrointestinal 


effects in humans (RTECS 1991). 
Although glycerin's toxicity is generally 
considered to be low. large doses can 
cause hemolysis, hemoglobinuria, renal 
failure, convulsions, and paralysis in 
humans (Ex. 8-47). Oral doses of 
glycerin administered for therapeutic 
purposes can cause side effects such as 
headache, dizziness, vomiting, diarrhea, 
and fever (Gosselin. Smith, and Hodge 
1984, p. 11-226). 

OSHA is proposing 6hour TWA limits 
of 10 mg/m* (total particulate) and 5 mg/ 
m* (respirable particulate) for glycerin 
mist in construction, maritime, and 
agriculture. The Agency preliminarily 
concludes that these limits will provide 
protection for workers in these sectors 
against the significant risks of glycerin 
exposure, which include possible kidney 
damage and blood effects. OSHA 
believes that these effects constitute 
material health impairments and that 
the proposed limits are necessary to 
substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

GRAPHITE, SYNTHETIC 

CAS: None; Chemical Formula: None 

H.S. No. 1191A 

OSHA currently has no specific limit 
for synthetic graphite in construction 
and maritime, although this substance is 
covered under the Agency's generic total 
particulate limit. There is no PEL in 
agriculture, and NIOSH has no REL. The 
ACGIH has a TLV*-TWA of 10 mg/m’ 
for graphite as total dust. OSHA is 
proposing PELs of 10 mg/m’ and 5 mg/ 
m’ for the total and respirable 
particulate, respectively; these are the 
limits recently established for synthetic 
graphite in general industry. 

Synthetic graphite is a crystalline 
form of carbon made from the high- 
temperature treatment of coal or 
petroleum products; it has the same 
properties as natural graphite. Synthetic 
graphite is used in place of natural 
graphite in refractories and in electrical 
uses (ACGIH 1986, p. 291). 

Meiklejohn reported in 1958 that 
synthetic graphite injected 
intraperitoneally in mice produced 
effects characteristic of those of the 
inert dusts (Meiklejohn 1958). 

In humans, exposure to natural 
graphite has long been associated with 
the development of pneumoconiosis 
(Koopman 1924/Ex. 1-131; Ruttner. 

Bovet. and Aufdermauer 1952/Ex. 1-661; 
Pendergrass, Vorwald. Mishkin et al. 
1967/Ex. 1-77). Lister (196l/Ex. 1-422) 
and Lister and Wimbome (1972/Ex. 1 - 
423) reported fibrotic changes in the 
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lungs of a worker who had been 
engaged for 17 years in the production 
and milling of synthetic graphite. Other 
reports of Tung injury caused by 
exposure to graphite have not 
distinguished between the form of the 
graphite (i.e., natural or synthetic) 
causing the injury; in addition, 
exposures to impurities, such as quartz 
silica, were involved in many of the 
reported cases (ACGIH 1986/Ex. 1-8, p. 
291). In the prior rulemaking, NIOSH 
(Ex. 8-47) commented that, in its 
opinion, it is not appropriate to 
distinguish between the natural and 
synthetic forms of graphite and noted 
that the Lister and Wimbome (1972/Ex. 
1-423) study described above suggests 
that synthetic graphite dust exposure *‘is 
capable of producing pneumoconiosis."* 
NIOSH believes that a 2-mg/m* 8-hour 
TWA PEL is appropriate for synthetic 
graphite because this is the limit set for 
coal dust (respirable) to protect against 
pneumoconiosis (Ex. 8-47). However, 
because the primary objective of this 
proposed rule is to make OSHA'a limits 
consistent across all industry sectors, 
OSHA intends as a first step to propose 
in construction, maritime, and 
agriculUire the limits recently 
established for graphite in general 
industry. At the time of the first PEL 
update, OSHA will consider the recent 
toxicological literature on graphite to 
evaluate whether a lower limit should 
be considered. 

At present, however, OSHA is 
proposing an 8-hour TWA total 
particulate limit for synthetic graphite of 
10 mg/m* and an 8-hour TWA 
respirable fraction limit of 5 mg/m* to 
protect workers in construction, 
maritime, and agriculture against the 
significant health risks associated with 
graphite exposures in the workplace, 
OSHA preliminarily concludes that 
these limits are necessary to 
substantially reduce the risks of 
graphite-induced respiratory disease, 
which constitutes a material impairment 
of health. In addition, promulgation of 
these limits will make OSHA's PELa for 
this substance consistent across all 
regulated sectors. 

GYPSUM 

CAS: 7778-18-9; Chemical Formula: 

CaS04 H,0 
H.S. No. 1192 

The current OSHA limit for gypsum in 
general industry, construction, and 
maritime is an 8-hour TWA of 15 mg/ 
m*. There is no PEL in agriculture. The 
ACGIH has a TLV®-TWA of 10 mg/m*, 
measured as total particulate. OSHA is 
proposing to extend the 8-hour TWA 
PELS for gypsum of 15 mg/m* (total 
particulate) and 5 mg/m* (respirable 


particulate) to wodkplaces in agriculture. 
These are the limits recently established 
for gypsum in general industry. 

Gypsum is found either as colorless or 
white crystals. Gypsum finds use in soil 
treatment, the manufacture of Plaster of 
Pahs and Portland cement, in the 
production of heavy chemicals, in water 
clarification, and in animal feed. There 
is also a food and pharmaceutical-grade 
gypsum that is used as a source of 
calcium (ACGIH 1986, p. 93). 

The ACGIH ( 1986 /E 3 L1-3) states that 
gypsum does not "produce significant 
organic disease or toxic effect when 
exposures are kept under reasonable 
control." Exposures in excess of the 
proposed limit may result in reduced 
visibility, deposits of gypsum dust in the 
eyes, ears, and nasal passages, and skin 
Station. 

In agriculture. OSHA is proposing 8- 
hour TWA PELa for gypsum of 15 mg/m* 
(total particuiate) and 5 mg/m* 
(respirable fraction). The Agency 
preliminarily concludes that these limits 
will protect workers in this sector from 
the significant risk of eye, skin, and 
other fonns of physical irritation caused 
by gypsum exposure. In addition, 
promulgation of these limits will make 
OSHA*& PELS for this substance 
consistent across all regulated sectors. 
KAOLIN 

CAS: None: Chemical Formula: 

HiAhSiaOsO • HaO 
H.S. No. 1230 

0SHA"8 current limit for kaolin in 
construction and maritime is 15 mg/zn*, 
measured as total particulate; this is the 
Agency's generic total particulate limit 
for all diists and particulates. Tliere is 
no PEL for agriculture. The ACGIH has a 
TLV*-TWA for kaolin of 10 mg/m*. 
measured as total dust OSHA is 
proposing 8-hour TWA PELs for kaolin 
of 10 mg/m* (total particulate) and 5 
mg/m* (respirable fraction) in 
construction, maritime, and agriculture. 
These are the limits recently established 
for kaolin in general industry. 

Kaolin takes the form either of a white 
powder or a white or yellow-while 
earthy mass. Kaolin is used for filler and 
coatings for paper and rubber, in 
refractories, ceramics, cements, 
fertilizers, chemicals, anticaking 
preparations, cosmetics, insecticides, 
and electrical insulators. It is also used 
as a catalyst carrier, a source of 
alumina, and an adsorbent for the 
clarification of liquids (Hawley's 1987, p. 
669). 

Exposure to excess amounts of kaolin 
dust may cause injury to the skin and 
mucous membranes (ACGIH 1986/Ex. 1- 
3). NIOSH (Ex. 8-47, Table N4) also 
notes that exposure to kaolin dust has 


been associated with respiratory effects 
(Lapenas and Gale 1983). 

In construction, maritime, and 
agriculture, OSHA is proposing 8-bour 
TWA PELS of 10 mg/m* (total 
particulate) and 5 mg/m* (respirable 
particulate) for kaolin. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant health risks 
associated with exposure to this 
substance. These risks include skin and 
mucous membrane injury, and. perhaps. 
Irreversible respiratory effects, all of 
which constitute material health 
impairments. In addition, promulgation 
of these limits will make OSHA*8 PELs 
for this substance consistent across all 
regulated sectors. 

LIMESTONE 

CAS: 1317-65-3; Chemical Formula; 

CaCOs 
H.S. No. 1232 

In construction and maritime, the 
current generic particulate PEL for 
limestone is an 8-hour TWA of 15 mg/ 
m*, measured as total particulate. There 
is no PEL in agriculture. The ACGIH has 
a 10-mg/m* TWA for Limestone (total 
particulate). OSHA is proposing 15 mg/ 
m* as the 8-hour TWA PEL for total 
limestone particulate and 5 mg/m* as 
the 8-hour TWA for the respirable 
fraction in construction, maritime, and 
agriculture; these are the limits recently 
established for limestone in general 
Industry. 

Limestone is rock formed by the 
accumulation of organic remains that 
consist of calcium carbonate and. less 
often, magnesium carbonate. Limestone 
finds use in metallurgy, building stone, 
agriculture, as a source of carbon 
dioxide, in cement, alkali manufacture, 
and in the removal of sulfur dioxide 
from stock gases and sulfur from coal 
(Hawley’s 1987, p. 701). 

Direct contact with limestone dust at 
unspecified levels has been associated 
with thfe development of severe eye 
irritation and moderate skin irritation 
(Sax and Lewis 1989). The application of 
600 mg limestone to the skin of rabbits 
for 24 hours produced moderate 
irritation, and 750 mg instilled Into the 
eyes of rabbits caused severe irritation 
(RTECS1990). The oral LD50 in rats Is 
6450 mg/kg (RTECS 1990). In the earlier 
rulemaking, the American Iron and Steel 
Institute (Exs. 3-1123 and 8-22) argued 
that limestone dust produces effects that 
are "short-term and immaterial" (Ex. 8- 
22, pp. 29-30); however. OSHA does not 
agree that the physical irritant effects 
caused by exposure to dusts and 
particulates are not material 
impairments; such Irritation affects the 
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skiiu eyes. nose, upper respiratory tract 
and mucous membranes adversely. 

In construction and maritime. OSHA 
is retaining a-hour TWA limits of 15 mg/ 
m’ (total particulate) and 5 mg/m* 
(respirable particulate) for limestone; 
the Agency is also proposing to extend 
these limits to agriculture. OSHA 
preliminarily concludes that these limits 
will protect workers In these sectors 
from the significant risk of eye and skin 
irritation that may be experienced by 
employees exposed to limestone in the 
workplace. In addition, promulgation of 
these limits will make OSHA *8 PELs for 
this substance consistent across all 
regtilated sectors. 

MAGNESITE 

CAS: 545-95-0: Formula; (MgCOa)# • 

Mg(OH)t 5HiO (approx.) 

H.S. No. 1233 

In construction and maritime. OSHA's 
current PEL for magnesite is 15 mg/m*, 
measured as total particulate; this is the 
Agency's generic limit for all dusts and 
particulates. There is no PEL in 
Hgriculture, The ACGIH has a TLV*- 
TWA of 10 mg/m*, also measured as 
total particulate. The proposed PELs for 
magnesite are S-hour TWAs of 15 mg/ 
m* (total particulate) and 5 mg/m* 
(respirable fraction); these limits would 
apply in construction, maritime, and 
agriculture. These are the limits recently 
established for this substance in general 
industry. 

Magnesite occurs as a white powder. 

It is used to produce various grades of 
magnesium oxide, to make carbon 
dioxide, and as an ingredient in 
refractories (Hawley's 1987. p. 718). 

Magnesite is considered by both 
OSHA and the ACGIH to be one of the 
dusts that "do not produce significant 
organic disease or toxic effect when 
exposures are kept imder reasonable 
controP (ACGIH 1986/Ex. 1 - 3 ). 

Exposure to excess levels of magnesite 
in the workplace causes skin or mucous 
membrane irritation resulting either 
from contact with the magnesite itself or 
from the rigorous cleansing procedures 
necessary for removing the dust. 

In construction and maritime. OSHA 
is retaining its 8 -hour TWA PEL of 15 
mg/m* TWA for magnesite, measured 
as total particulate, and its 8 -hour TWA 
PEL of 5 mg/m* measured as the 
respirable fraction; the Agency is 
p.^oposlng to extend these limits to 
agriculture, OSHA preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risk of skin, mucous 
membrane, and other physical irritation. 
In addition, promulgation of these limits 
wUl make OSHA's PELs for this 


substance consistent across all 
regulated sectors. 

MAGNESIUM OXIDE (FUME) 

CAS: 1309-48-4; Chemical Formula: 

MgO 

H.S. No. 1234 

In construction and maritime. OSHA's 
current limit for magnesium oxide (as 
fume) is 15 mg/m* as an 8 -hour TWA. 
the Agency's generic limit for 
particulates. There is no PEL in 
agriculture. The ACGIH has a TLV®- 
TWA limit of 10 mg/m* for magnesium 
oxide fume. OSHA is proposing 8 -hour 
TWA PELs of 10 mg/m* (total 
particulate) and 5 mg/m* (respirable 
particulate] for magnesium oxide fume 
in construction, maritime, and 
agriculture. These are the limits recently 
established for this substance in genera! 
industry. 

Magnesium oxide is a very fine white, 
odorless powder. Magnesium oxide 
fume is produced during the burning of 
magnesium. Magnesium oxide in 
powder form is used in ceramics, 
pharmaceuticals, as an acid neutralizing 
agent as a food additive, and in 
fertilizers (ACGIH 1988, p. 351; Hawley's 
1987. p. 721). 

Slight reactions (not further specified) 
have been reported in human subfects 
after exposures of less than 10 minutes 
to freshly generated MgO fume at 
concentrations of from 400 to 600 mg/m* 
(Drinker. Thomson, and Finn 1927/Ex. 1 - 
356). Animal and human studies of 
magnesium oxide fume exposure have 
shown toxicities less marled than but 
similar to those attributable to zinc 
oxide fume (Drinker and Drinker 1928/ 
Ex. 1-314). TTie symptoms of exposure 
include those of metal fume fever (fever, 
chills, muscular pain, nausea, and 
vomiting) and leukocytosis, symptoms 
analogous to those caused by exposure 
to zinc oxide fume. NIOSH notes that 
exposure to magnesium oxide may also 
cause chronic respiratory disease (Ex. S- 
47. p. 12). 

In construction, maritime, and 
agriculture, OSHA is proposing PELs of 
10 mg/m* TWA (total particulate) and 5 
mg/m* TWA (respirable fraction) for 
magnesium oxide fume. OSHA 
preliminarily concludes that these limits 
will substantially reduce the significant 
risks of metal fume fever, leukocytosis, 
and. perhaps, chronic respiratory 
disease associated with exposure to 
magnesium oxide fume in the 
workplace. OSHA believes that these 
health effects constitute material health 
impairments and that the proposed PELs 
will substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 


substance consistent across all 
regulated sectors. 

MALATHION 

CAS: 121-75-5; Chemical Formula: 

CioHi 90 «PSx 
H.S. No. 1235 

In construction and maritime. OSHA 
currently has a 15-mg/m* total 
particulate limit (&-hour TWA) for 
malathion. with a skin notation. OSHA 
has no PEL In agriculture. The ACGIH 
TLV®-TWA for this substance is 10 mg/ 
m*. also with a skin notation, and the 
NIOSH REL is 15 mg/m*. OSHA has no 
PEL in agriculture. OSHA is proposing 
an 8 -hour TWA PEL of 10 mg/m* (total 
particulate] and 5 mg/m* (respirable 
fraction) in the construction, maritime, 
and agriculture sectors. These are the 
limits recently established for malathion 
in general industry. NIOSH (Ex. 8-47, 
Table N4) concurs with the selection of 
these limits. 

Malathion is a noncombustible, 
yellow to deep brown liquid «vith a 
skunk-like odor. Malathion finds use as 
an insecticide for frniits. vegetables, and 
ornamental plants (Clayton and Clayton 
1981, p. 4825). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

In addition to physical irritation, 
malathion causes effects related to 
cholinesterase inhibition, including 
headaches, labored breathing, vomiting, 
tremors, and cardiovascular effects. The 
oral LD 50 S for mice and rats are 507 mg/ 
kg and 370 mg/kg. respectively (RTECS 
1991). Malathion is a widely used 
oiganophosphorus insecticide having a 
relatively low level of toxicity; some 
authors have determined that malathion 
is approximately l/lOOth as toxic as 
parathion (Johnson. Fletcher. Nolan, and 
Cassaday 1952/Ex. 1-149). Rats fed 
malathion at a concentration of 100 ppm 
for two years exhibited no toxic effects 
(Hazleton and Holland 1953/Ex. 1-126). 
Several occupational and research 
studies involving human volimteers 
have shown that malathion exposure 
produced no changes in blood 
cholinesterase or other effects (Rider, 
Mueller. Swader et al. 1959/Ex. 1-189; 
Hayes, Mattson. Short, and Witter 1960/ 
Ex. 1-90; Culver, Caplan. and Batchelor 
1956/Ex. 1-177). Fatalities have been 
reported in the Japanese and Indian 
literature, but these deaths have always 
involved extremely high doses of 
malathion (Chabra 1970/Ex. 1-151; 
Horiguchi 1973/Ex. 1 - 221 ). 

In the prior rulemaking, one 
commenter (Ex. 3-678) questioned the 
need for a skin notation for a substance 
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with a dermal LDw of 200 mg/kg or less 
In animal tests when there was no 
evidence of systemic effects in humans 
as a result of skin contact (Ex. 3-678. p. 
3 ). OSHA explained to this commenter 
that its policy is to use a dermal LDso in 
rabbits of 1000 mg/kg as an indicator of 
dermal toxicity; this is the Hazard 
Communication standard's upper cutoff 
for a toxic, rather than highly toxic, 
substance administered by the dermal 
route (see Section VI.C.16 of this 
preamble for a discussion of OSHA's 
reasoning on this issue). In addition. 
OSHA believes that evidence that a 
substance has caused systemic toxicity 
in humans exposed via the dermal route 
is sufficient reason to retain a skin 
notation; in the case of malathion, 

OSHA has received reports of exposed 
workers whose blood cholinesterase 
levels were reduced after dermal 
exposure to this substance. OSHA is 
therefore retaining the skin notation for 
malathion in the proposed rule. 

In construction, maritime, and 
agriculture, OSHA is proposing PELs of 
10 mg/m* TWA (total particulate) and 5 
mg/m* TWA (respirable particulate) for 
malathion, with a skin notation. The 
Agency preliminarily Hnds that 
exposure to malathion poses a 
significant risk of material health 
impairment in the form of cholinesterase 
inhibition. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

MARBLE 

CAS: 1317-65-3; Chemical Formula: 

None 

H.S. No. 1239 

In construction and maritime, OSHA 
currently has no specific limit for marble 
dust, although this substance is 
currently covered under the generic total 
particulate limit of 15 mg/m*. There is 
no PEL in agriculture. The ACGIH has 
established an 8-hour .TLV*-TWA of 10 
mg/m* for marble dust containing less 
than 1 percent quartz (measured as total 
dust). OSHA is proposing to retain its 8- 
hour TWA limits for marble dust of 15 
mg/m* as total particulate containing 
less than 1 percent quartz and 5 mg/m* 
as the respirable fraction in construction 
and maritime, and to extend both limits 
to agriculture. These are the limits 
recently established for marble in 
general industry. 

Marble dust, a metamorphic form of 
calciiun carbonate dust, is an odorless 
and tasteless powder or crystal. Marble 
is used as a source of carbon dioxide in 
laboratory experiments and as building 
stone, monumental stone, ashlar, veneer 
panelling, wainscotting, and tiling 


(Hawley's 1987, p. 732, Parmeggiani 
1983. p. 1284). 

There are no toxicity data in animals 
for marble dust. Exposure to this 
substance causes physical irritation of 
the eyes, nose, mucous membranes, and 
skin (Genium MSDS 1977). 

In the proposed rule, OSHA is 
retaining its former total particulate 
limit for marble of 15 mg/m*, as well as 
the respirable particulate limit of 5 mg/ 
m* in construction and maritime and is 
proposing to extend these limits to 
agricultiu*e. OSHA preliminarily finds 
that these limits will protect exposed 
workers in these sectors against the 
significant risk posed by the physical 
irritant properties of marble. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
METHOXYCHLOR 
CAS: 72-43-5; Chemical Formula: 

Ci^HisCljOi 
H.S. No. 1246 

In construction and maritime, OSHA 
currently applies its generic 15-mg/m* 
TWA limit for particulates to 
methoxychlor. There is no limit in 
agriculture. The ACGIH recommends a 
li^t of 10 mg/m* TWA for 
methoxychlor. OSHA is proposing a 10 
mg/m* limit for the total particulate of 
methoxychlor and a 5 mg/m* limit for 
the respirable fraction in construction, 
maritime, and agriculture. NIOSH (Ex. 
8-47. Table N4) concurs with the 
selection of these limits, which are 
identical to those recently established in 
general industry. 

Methoxychlor is a white crystalline 
solid used as an insecticide on fhiit and 
shade trees, vegetables, dairy and beef 
cattle, home gardens, and farm buildings 
(except poultry houses) (Farm 
Chemicals Handbook 1990, p.Cl91; 
ACGIH 1986, p. 364). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

The reported oral LDm for 
methoxychlor in rats is 6000 mg/kg 
(Lehman 1954, as cited in ACGIH 1986/ 
Ex, 1-3. p.364). Lehman also determined 
that 100 ppm for two years is the lowest 
dietary level producing no effect in rats; 
this corresponds to a level of 350 mg/ 
man/day (Lehman 1954, as cited in 
ACGIH, 1986/Ex. 1-3, p. 364). Results of 
another dietary study indicated that rats 
fed 200 ppm methoxychlor for two years 
were not affected in terms of growth or 
survival (Hodge. Maynard, and Blanchet 
1952/ Ex. 1-488). Tegeris and co-workers 
(1966/Ex. 1-389) reported that dogs fed 1 
g/kg daily for 6 months showed weight 


loss; most animals died within nine 
weeks when the dietary level was 
increased to 2 g/kg daily (Tegeris. Earl, 
Smalley, and Curtis 1966/Ex. 1-389). 
Morgan and Hickenbottom (1978/Ex. 1- 
351) reported that male Holtzman rats 
fed 10, 40,160, or 640 mg/kg for 24 hours 
showed no liver abnormalities. 
Extrapolating from animal data, Lehman 
(1954) estimated the dose levels that 
would produce toxic effects in humans 
as follows: the fatal oral dose would be 
450 grams; adverse health effects would 
occur at 6430 mg/kg orally; and 2414 
mg/kg is the level at which dermal 
effects would be predicted to occur 
(Lehman 1954). Methoxychlor has been 
tested in carcinogenicity bioassays and 
the results have not provided sufficient 
evidence to determine the 
carcinogenicity of methoxychlor in 
animals (Sax and Lewis 1989). 

In construction, maritime, and 
agriculture. OSHA is proposing 8-hour 
TWA limits for methoxychlor of 10 mg/ 
m* (total particulate) and 5 mg/m* 
(respirable fraction). The Agency 
believes that these limits are necessary 
to reduce the significant health risks of 
systemic toxicity, which constitutes a 
material impairment of health within the 
meaning of the Act. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 

MOLYBDENUM (INSOLUBLE 

COMPOUNDS) 

CAS: 7439-98-7; Chemical Formula: 

Insoluble compounds 
H.S. No, 1278 

In construction and maritime, OSHA 
currently has a limit of 15 mg/m* TWA 
for the insoluble compounds of 
molybdenum, which Include 
molybdenum metal dust and the 
dioxide; this is the Agency’s generic 
limit for all particulates. There is no 
limit in agriculture. The ACGIH 
recommends a TLV*-TWA of 10 mg/m*; 
measured as molybdenum, for these 
substances. NIOSH has no REL OSHA 
is proposing PELs of 10 mg/m* TWA 
(total particulate) and 5 mg/m* 
(respirable particulate) for the insoluble 
compounds of molybdenum, measured 
as molybdenum, in construction, 
maritime, and agriculture. These are the 
limits recently established for these 
compounds in general industry. 

Molybdenum is a silver-white metal 
or a dark gray or black powder. The 
soluble molybdenum compounds Include 
molybdenum trioxide, ammonium 
molybdate, the hexammonium salt of 
molybdic acid, and dihydrated sodium 
molybdate. Molybdenum trioxide is 
used as a source of molybdenum 
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compounds, in agriculture, pigments, 
ceramic glazes, and as a catalyst 
Ammonium molybdate is used in 
pigments, as an analytical reagent and 
in coal technology. The hexammonlum 
salt of molybdic acid is used as an 
intermediate in the manufacture of 
pigments, as a component of fertilizers, 
and as a reagent In chemistry. Sodium 
molybdate finds use in the manufacture 
of pigments, as a bath additive for metal 
finishing, and as a micronutrient for 
plants and animals (Merck 1983, p. 79, 
1238: Hawley’s 1987. p. 68. 795). 

Mogilvskaya (1950. as cited in ACGIH 
1908 /Ex, 1 -3, p, 415) reported that the 
dust of molybdenum metal and 
molybdenum dioxide caused irritation of 
the mucosal surfaces in white mice after 
an intensive dusting for one hour, in a 
similar 30-day exposure, the metal and 
the dioxide prov^ only minimally 
poisonous. Molybdenum trioxide at 100 
mg/kg/day was lethal to rats, and 
exposure to diis substance by inhalation 
caused eye and nose irritation in these 
animals and was subsequently lethal 
(HSDB1991). Molybdenum trioxide was 
also weakly tumorigenic (lung tumors) in 
Strain A mice after injection (Shimkiu et 
at 1978). Rats given 1.2 g/kg ammonium 
molybdate orally showed trembling, 
signs of colic, incoordinatioa and 
dyspnea [Browning 1969). 

The insoluble compounds of 
molybdenum are generally 
acknowledged to have a low order of 
toxicity: however, there is some 
evidence that respiratory ejects have 
been caused by exposure to these 
compounds (Browning 1961b, Friberg 
and Lener 1986, Stoki^er 1981d). 
Exposure to molybdenum trioxide is 
known to cause severe irritation of the 
eyes and mucous membranes 
(Panneggiani 1983). Three of 19 workers 
exposed to molybdenum and 
molybdenum trioxide developed 
pneumoconiosis after 4 to 7 years of 
exposure to concentrations ranging from 
1 to 19 mg/m* (Parmeggiani 1983). 

In construction, maritime, and 
agriculture, OSHA is proposing PELs for 
the insoluble compounds of 
molybdenum, measured as 
molybdenum, of 10 mfl/m* TWA (total 
particulate) and 5 mg/m* TWA 
(respirable particulate). The Agency 
preluninarily concludes that these limits 
will protect workers in these sectors 
from the significant health risks of 
exposure to the insoluble compounds of 
molybdenum, which include eye, nose, 
and skin irritation, and may include 
chronic respiratory effects. OSHA 
believes that these effects constitute 
material health impairments and that 
the proposed limits are necessary to 


substantially reduce the risk of these 
effects. In addition, promulgation of 
these limits will make OSHA's PELs for 
these substances consistent across all 
regulated sectors. 

PARTICULATES (NOT OTHFJtWISK 

REGULATED) 

CAS: None; Chemical Formula: None 
H.S. No. 1294 

In construction and maritime. OSHA 
currently covers all otherwise 
unregulated particulates under a single 
6 -hoar TWA PEL of 15 mg/m* 

(measured as total partic^ate) and a 
single 8-hour TWA PEL of 5 mg/m* 
(measured as the respirable fraction). 
The ACGIH has a TLV^-TWA of 10 mg/ 
m* (as total dust) for all not-otherwise- 
classified particulates having a quartz 
content of less than 1 percent. 

OSHA is proposing to extend the 
permissible exposure limits (PELs) for 
Particulates Not Otherwise Regulated 
(PNORs) that were recently retained in 
general Industiy, which are 6-hour 
TWAs of 16 mg/m* (total particulate) . 
and 5 mg/m* (respirable fraction) to 
workplaces in the agricultural se^or. 
OSHA is retaining these limits for 
workplaces in construction and 
maritime but changing the name given to 
this group of substances from ^nuisance 
dusts" to particulates not othenvise 
regulated and making it clear that these 
limits apply to organic as well as 
inorganic dusts. OSHA has established 
PELs for particulates not otherwise 
regulated based on their ability to cause 
physical irritation of the eyes, skin, 
mucous membranes, and upper 
respiratory tract. In the earlier 
rulemaking. OSHA did not consider or 
discuss other adverse health effects 
caused by exposure to the PNORs. The 
following discussion summarizes more 
recent information and studies on 
adverse health effects that result from 
exposure to the so-called "nuisance." or 
inert dusts. Tliis information 
demonstrates that these dusts have 
health efrecta and that the teim 
"nuisance" is indeed inappropriately 
applied to them. 

The term "lung overload" denotes a 
series of general responses of the 
pulmonary system to the presence of 
large quantities of respirable, insoluble, 
and relatively benign dusts that are 
retained for extended periods of time in 
the lungs (Muhle et aL 1989). The 
mechanism thought to be responsible for 
this phenomenon is impaired clearcuice. 
Morrow (Fundamental and Applied Tox. 
1988, Possible Mechanisms to Explain 
Dust Overloading of the Lungs, p. 369) 
hypothesizes that dust overloading 
reOects a breakdown in alveolar 
macrophage (AM)-mediated dust 


removal caused by the loss of AM 
mobility. The inability of dust-laden 
AMs to translocate to the mucociliary 
escalator correlates with the average 
composite particle volume per alveolar 
macrophage in the lung; when the 
distributed particulate volume exceeds a 
specific volume, the evidence suggests 
that AM-mediated particle clearance 
virtually ceases, causing particle-laden 
macrophages to remain in the alveolar 
region. A number of theories have been 
advanced to explain how these particle- 
laden cells become immobilized. 

Even dusts thought to be benign can 
cause lung overload, which appears to 
be dependent on the amount of dust in 
the lung rather than the particular type 
of dust Dust overload occurs when the 
amount of dust present overwhelms the 
ability of the macrophages (a type of 
white blood cell) to engulf and digest or 
move the dust particles. A well¬ 
functioning phagocyte engulfs dust and 
other foreign particles, and either 
digests them or moves them toward the 
bronchus and up the trachea so that 
they can be spit out or swallowed. 

When dust overload occurs, clearance 
of these particle-laden macrophages is 
reduced, and they remain deep in the 
lung. These retained particles then 
further reduce the ability of the lung to 
function normally. 

To investigate lung response to high 
molecular weight polymers (considered 
biologically inert). Muhle et al. 1989 (R 
Muhle. R. Mermelstein. C Dasenbrock. 

S. Takenaka. U. Mohr, R. Klipper. ]. 
MacKenzie and P. Morrow, Lung 
response to test toner upon 2-year 
inhalation in rats, Exp. Pathol. 1989: 
37:239-242) exposed rats to a special test 
toner (35% respirable) at 0.1.4. or 16 
mg/m*, to titanium dioxide (TIO*) al 5 
mg/m*, or to silica (SiOt) at 1 mg/m* for 
6 hours/day. 5 days/week for up to 24 
months. No changes in any pulmonary 
parameter were observed in the rats 
exposed to the toner at the low exposure 
level. In the toner mid-exposure group, a 
veiy slight to slight degree of frbrosis 
was detected in 20% of the rats at the 
termination of the study. In the toner 
high-exposure group, fibrosis of slight 
degree was observed in 65% of the 
animals and a moderate degree of 
fibrosis was seen in 18% of the rats. In 
the TiOa-exposed rats, a 5% prevalence 
of lung fibrosis was observed Based on 
the volume of TiOa retained in the lungs 
in this study and on comparison with 
published values, the Bbrogenic potency 
of the test toner and TiOi were 
calculated to be comparable. 

In the SiOa (positive control) group, a 
moderate degree of lung fibrosis was 
detected in 85% of the animals and a 
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slight degree of fibrosis was observed in 
14% of these rats at the termination of 
the study. Lipoproteinaceous material in 
the alveoli was detected in the alveoli in 
many of the animals at final sacrifice, 
predominantly in the toner high- 
exposure and silica exposure groups. 
The authors concluded that the various 
lung changes observed in the toner high- 
exposure rats and to a lesser extent in 
the toner mid-exposure animals 
(including the proteinosis) are identical 
to the characteristic signs of lung 
overloading. The authors also stated 
that, since the observed pulmonary 
changes are not uniquely associated 
with a specific test toner, their findings 
are likely to be applicable to other 
toners and to other relatively non-toxic 
respirable dusts as well. 

In a subsequent study. Muhle et al. (H. 
Muhle. B. Bellman, O. R. Klipper, J. 
MacKenzie. R. Mermelstein. Subchronic 
Inhalation Study of Toner in Rats, 
Inhalation Toxicology. 2:341-360,1990, 
p. 341-359) exposed rats to special (35% 
respirable) test toner at 0.1. 4.16. or 64 
mg/m^ for 6 hours/day, 5 days/week for 
13 weeks. No exposure-related effects 
were seen in the test animals in terms of 
survival or causes of death, clinical 
chemistry or hematology parameters, or 
systemic or upper respiratory system 
effects. Exposure also caused no 
alteration in tumor frequency. 

Significant pulmonary responses were 
seen in the rats exposed at the middle 
and high dose levels. At 16 mg/m^. some 
indications of retarded lung clearance 
were noted and. at 64 mg/m*. no 
appreciable clearance of toner was 
detected. Seventy-five days after the 90- 
day exposure interval, test toner was 
retained in the lungs of the rats in the 4, 
16, or 64 mg/m^ groups in the ratio of 1: 
10.3: 77, compared with the theoretical 
toner input ratio of 1: 4:16. 

The authors attributed the pulmonary 
changes observed at the two highest 
exposure levels to **lung overload.” 
Based on the results of this study, the 
authors stated that both the maximum 
tolerated dose (MTD) and the maximum 
functionally tolerated dose (MFTD) of 
test toner were exceeded at the 64 mg/ 
m* exposure level. 

At a symposium organized by the 
International Society of Aerosols in 
Medicine (ISAM) and Environmental 
Health Sciences Center (EHSC) of the 
University of Rochester and held in 
Rochester, New York (May 17 and 18. 
1990), Mermelstein and Klipper, 
scientists from the Xerox Corporation, 
presented a poster session, entitled 
”Particle-Lung Interactions: ‘Overload* 
Related Phenomena.” These authors 
also presented a paper entitled. "Xerox 
exposure limit for respirable dust” 


(N.O.S.) (Paper 406) at the 1990 
American Industrial Hygiene 
Conference (AIHC), May 21-25, in 
Orlando, FL Mermelstein and Klipper 
conducted a chronic inhalation study of 
toner in rats (discussed above) and then 
performed a recovery study to determine 
the reversibility of the pulmonary 
changes observed in rats after both 
acute (8 days) and subchronic (13 
weeks) exposure. 

To simulate an acute overexposure 
situation, the rats were exposed to 40 
mg/m* (high level) of the test toner for 8 
days. In the main recovery study, female 
rats were exposed either to 0 mg/m* 
(control), 10 mg/m* (low), or 40 mg/m* 
(high) concentrations of toner for 13 
weeks, followed by four 13 week 
observation intervals. 

The general results of the recovery 
study paralleled those of the subchronic 
study. In the high-dose 8-day exposure 
group, a slight inflammatory response 
was seen at the end of exposure, but the 
lungs returned to normal within 90 days 
post-exposure. In the low dose 13-week 
exposure group, the slight inflammatory 
response observed returned to normal 
within 180 days but the slight decrease 
in clearance persisted through the 15 
month post-exposure period. In the high 
dose 13-week exposure group, a 
moderate inflammatory response and a 
decrease in clearance, both symptoms of 
overloading, were observed. At the end 
of the 15-month post-exposure period, 
animals in this group continued to show 
a decrease in clearance; the authors 
described these effects as “extensive 
symptoms of overloading.** In addition, 
very slight fibrosis was present in the 
lungs of 2 of the 5 animals in the high- 
dose subchronic group. 

Researchers have attempted to 
correlate published accounts in the 
toxicologic literature that document 
'*lung overload** in animals with the 
human experience. Cotes and Steel 
described the progressive nature of lung 
overload in coal miners (1987, Work- 
Related Lung Disorders. Blackwell 
Scientific Publications, Oxford, p. 178, as 
reported in Mermelstein and Klipper, 
Paper #406:1990 AIHC): 

Coal miners and others who breathe air 
contaminated with coal dust retain some dust 
in their lungs. The dust accumulates in small 
foci or macules which constitute simple 
pneumoconiosis of coal workers * * *. Simple 
pneumoconiosis is not associated with 
respiratory symptoms, does not shorten life 
and in the absence of chest radiograph may 
not even be suspected. However, with 
passage of time, following heavy dust 
exposure one or more macules enlarge or a 
number coalesce to form progressive massive 
fibrosis (PMF); the lesions progressively 
disrupt the normal function of the lung, give 
rise to respiratory symptoms and reduce life 


expectancy. This sequence constitutes 
classical pneumoconiosis of coal workers. 

Morrow et al. (Morrow. Muhle, 
Mermelstein. 1991. Chronic Inhalation 
Study Findings as a Basis for Proposing 
a New Occupational Dust Limit. Journal 
of the American College of Toxicology) 
assumes that there may be a human 
counterpart to the dust overloading seen 
in animals that occurs at the same 
milligram dust per gram lung 
concentration. Applying extrapolation 
modeling to determine a likely correlate 
value for humans, these authors 
conclude that an exposure limit of 1 mg/ 
m*. measured as respirable dust, would 
be appropriate in industrial settings. 
Based on these considerations. Xerox 
Corporation has established an internal 
respirable dust limit of 0.4 mg/m*. 

Pulmonary Alveolar Proteinosis 

Pulmonary alveolar proteinosis (PAP), 
also referred to as phospholipidosis. is a 
syndrome that occurs as a result of the 
abnormal accumulation of surfactant 
phospholipids and proteins in the 
alveolar spaces of the lung. This 
condition was first described by Rosen 
et al. in 1958. Since then, numerous case 
reports have appeared in the literature. 
The symptoms of PAP are similar to 
those of other progressive restrictive 
lung diseases: nonproductive cough, 
progressive dyspnea on exertion, and 
fatigue. Depending on the severity of the 
disorder, weight loss, hemoptysis, chest 
pain, and fevers may be experienced. 

No single etiologic agent has been 
identified. In fact, the broad spectrum of 
etiologic agents and disease progression 
found in alveolar proteinosis suggest 
that it represents one mechanism by 
which the lung responds to a variety of 
insults (Rosen, et al.. 1958; Fishman. 
Pulmonary Diseases and Disorders, 2nd 
Edition. 1988. p. 893). 

The material that fills the alveolar 
spaces in PAP is granular, protein-lipid 
in nature, and stains positive with the 
PAS stain. In most respects, the material 
in the alveoli is qualitatively similar to 
normal surfactant. Because of the excess 
of this material in the alveolar spaces, 
however, profound alterations occur in 
gas exchange and exercise tolerance, 
and it is also likely that its presence 
contributes to a marked decline in 
alveolar antimicrobial defenses. 
Surfactant is a substance formed in the 
lungs that helps to keep the small air 
sacs expanded by virtue of its ability to 
reduce the surface tension. Most 
evidence suggests that PAP is due to 
decreased removal of alveolar 
surfactant rather than to an increase in 
its production (Fishman. Pulmonary 
Diseases and Disorders. 1988). 
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There are several steps in the intra- 
alveolar and intra-cellular regulation of 
the quantity of surfactant in the alveolar 
spaces. Interference with the cycle, 
particularly in the return phase, by 
diverse stimuli ranging from inorganic 
particulates, fibrogenic dusts, and wood 
products to viral infections could lead to 
a decrease in the uptake of the 
surfactant phospholipid from the 
alveolar spaces at the level of the 
surfactant apoproteins or the 
apoprotein-phospholipid product. 

PAP has been associated with 
exposure to various occupational 
substances. Case reports have 
implicated coal. tin. and uranium, as 
well as cement, silica, bentonite, and 
alumina (Rosen Samuel H; Benjamin 
Castleman and Averill A. Liebow. 
“Pulmonary Alveolar Proteinosis,** N 
Eng J Med. 258, 23;1123-1142, June, 1958: 
Rubin. Ava Gordon, L. Weisbrod and 
Douglas E. Sanders. **Pulmonary 
Alveolar Proteinosis: Relationship to 
Silicosis and Pulmonary Infection,** 
Radiology. 135:35-41. April 1980; Gough. 
J., ‘‘Correspondence concerning silicosis 
and alveolar proteinosis. Brit Med ]. 
1:629, March 1967; Davidson, Jean M. 
and W.M. Macleod, “Pulmonary 
Alveolar Proteinosis.*’ Brit J Dis Chest, 
63:13-26,1969; Miller. Roberta R.. 
Andrew M. Churg, Marion Hutcheon 
and Stephen Lam. “Pulmonary Alveolar 
Proteinosis and Aluminum Dust 
Exposure,** Am Rev Resp Dis. 130:312- 
315,1984). Most case reports 
characterize the dust exposures 
involved in these cases only as “heavy.** 
However, one case study involving 
alumina (aluminum oxide dust) did 
characterize the dust obtained by lung 
biopsy as consisting of spheres less than 
1 micron in diameter. 

Rubin et al.. 1980, report on the 
clinical course and treatment of 13 cases 
of pulmonary proteinosis seen at 
Toronto General Hospital from 1974 to 
1978. The authors report that PAP 
appears to be a disorder of the alveolar 
lining cells that is characterized by an 
increase in the number of cells 
resembling granular Type II 
pneumpcytes and Inadequate clearance 
of pulmonary lipoproteins, and 
particularly of palmitoyl lecithin 
(surfactant). Treatment for the disease is 
palliative and consists of pulmonary 
lavage. 

Davidson and Macleod reviewed the 
literature on PAP in 1969; these authors 
substantiate Rosen*8 original claim that 
PAP is primarily a disease of males 
(Davidson and Macleod. 1969, 

Pulmonary Alveolar Proteinosis, Brit J 
Dis Chest, 63,13). The male-to-female 
ratio among reported cases is 3 to 1. 


This ratio is most likely to be due to the 
fact that men rather than women 
generally work in dusty jobs. The 
authors also report that an analysis of 
the reported cases shows that nearly 
half of the affected individuals had been 
exposed to dusty environments or 
solvents. 

Animal studies have demonstrated 
that PAP develops after exposure to a 
variety of mineral dusts and fumes. The 
condition has often been described in 
rats that have inhaled silica dust (Gross 
and de Treville, 1968; Heppleston et al.. 
1970. 1974; Heppleston, 1975). 

Corrin and King (1970, Pathogenesis of 
experimental pulmonary alveolar 
proteinosis) exposed rats to pyro 
aluminum powder, pure quartz, quartz of 
60% and 5% cristobalite content, or a 
non-fibrogenic feldspar. Alveolar 
proteinosis developed, in these animals 
and could be traced to the earliest 
stages of dust exposure. There was an 
increase in alveolar macrophages in all 
dust-exposed animals, especially in 
those who later developed proteinosis. 

In the Muhle et al. study discussed 
earlier, lipoproteinaceous material was 
detected in the alveoli at the final 
sacrifice, predominantly in animals from 
the high toner and quartz exposure 
groups. A very slight to slight degree of 
lipoproteinosis was also seen in the high 
toner group animals, while 
lipoproteinosis of slight to moderate 
degree was observed in the quartz- 
exposed rats. 

Researchers have concluded that 
there is an association between alveolar 
proteinosis and the development of 
fibrosis, although the nature of that 
relationship remains unclear. Hudson et 
al. (1974) suggest that the typical 
histological picture of PAP is an early 
stage of a disease in which the end stage 
is fibrosis (Hudson et al.. Pulmonary 
Interstitial Fibrosis Following Alveolar 
Proteinosis, Chest, 65: June 6,1974). 

OSHA preliminarily concludes that 
there is ample evidence of dust 
overloading of the lung and pulmonary 
alveolar proteinosis to provide 
additional support for a total particulate 
PEL of 15 mg/m* as an 8-hour TWA and 
a respirable dust PEL of 5 mg/m*, also 
as an 8-hour TWA. for all Particulates 
Not Otherwise Regulated. These limits 
are necessary to reduce the significant 
risk of dust overloading and PAP. as 
well as other dust-related effects such 
as physical irritation, reduced vision, 
etc. Consequently. OSHA is proposing 
to retain these limits in workplaces in 
construction and maritime and to 
propose them in agriculture. These limits 
cover both organic and inorganic 
PNORs. OSHA will continue to monitor 


the research in these areas and may 
elect to revisit these issues in the future 
to determine whether these limits are 
adequately protective. 

OSHA believes that good industrial 
hygiene practice requires that exposures 
to particulates be controlled in the 
workplace to or below the 15-mg/m* 
level as an 8-hour *rWA to protect 
workers in construction, maritime, and 
agriculture from the broad range of 
adverse effects associated with 
exposure to these substances. In the 
past, these particulates were often 
called “nuisance** or •*inert** substances. 
These terms are misleading, however, 
because exposures to these substances 
in the workplace may cause serious and 
sometimes disabling effects. Further, 
good industrial hygiene and public 
health practice require that workplace 
exposures to particulates be maintained 
below the level associated with physical 
irritation, accidents, and respiratory 
effects. 

PENTAERYTHRITOL 

CAS: 115-77-5: Chemical Formula: 

C(CH20H)4 
H.S. No. 1305 

In construction and maritime, OSHA 
currently has no separate limit for 
pentaerythritol, although this substance 
is covered by an 8-hour TWA PEL of 15 
mg/m* TWA. the Agency*8 generic total 
particulate limit in these sectors. There 
is no PEL in agriculture. The ACGIH has 
a TLV®-TWA of 10 mg/m* for 
pentaerythritol (total dust) containing 
less than 1 percent quartz. For 
construction, maritime, and agriculture. 
OSHA is proposing PELs of 10 mg/m* 
TWA (total particulate) and 5 mg/m* 
(respirable particulate) for this 
substance. These are the limits recently 
established for pentaerythritol in 
general industry* 

Pentaerythritol is an odorless, white 
crystalline solid. It is used in making 
insecticides, lubricants, alkyd resins, 
explosives, tall oil esters, 
pharmaceuticals, and paint swelling 
agents (ACGIH 1986, p. 462). When used 
in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Rats exposed to pentaerythritol at 
11,000 mg/m* for 6 hours showed no ill 
effects from a single exposure, and rats, 
dogs, and guinea pigs exposed 6 hours 
daily for 90 days also showed no effects 
(Keplinger and Kay 1964/Ex. 1-743). The 
oral LD&oS in guinea pigs and mice were 
11.3 and 22.5 g/kg. respectively; rats 
survived oral doses as high as 16 g/kg. 
At higher doses, animals displayed 
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diarrhea, tremors, ataxia, and loss of 
righting reflex (Keplinger and Kay 1964/ 
Ex. 1-743). Daily applications of a 
saturated aqueous solution of technical 
pentaerythritol to rabbit skin produced 
no significant irritation; a single 
application of 10 g/kg aqueous paste on 
intact or abraded rabbit skin produced 
no evidence of percutaneous absorption 
(Keplinger and Kay 1964/Ex. 1-743; 
Hercules, Inc., as cited in ACGIH 1986/ 
Ex. 1-3, p. 462). Instillation of a 50- 
percent aqueous suspension into the 
conjunctival sac of rabbits' eyes 
resulted in slight transient irritation 
(Hercules, Inc., as cited in ACGIH 1986/ 
Ex. 1-3, p. 462). 

Human volunteers are reported to 
have eliminated 85 percent of dietary 
pentaerythritol unchanged in the urine 
within 30 hours. A slight and transient 
increase in apparent blood sugar that 
was proportional to the ingested dose 
appeared in these subjects soon after 
administration (Berlow, Barth, and 
Snow 1958, as cited in ACGIH 1986/Ex. 
1-3. p. 482). 

In construction, maritime, and 
agriculture, OSHA is proposing 8-hour 
TWA PELS of 10 rag/m* (total 
particulate) for pentaerythritol and 5 
mg/m’ (respirable fraction). The Agency 
believes that these limits will protect 
employees in these sectors from the 
signiflcant risks of physical irritation 
potentially associated with exposure to 
pentaerythritol at higher levels. OSHA 
believes that physic^ irritation 
constitutes a material impairment of 
health within the meaning of the Act 
Promulgation of these limits will also 
make OSHA's PELs for this substance 
consistent across all regulated sectors. 
PERLITE 

CAS: None; Chemical Formula: None 
H.S. No. 1310 

In construction, maritime, and general 
industry. OSHA covers perlite under its 
generic total particulate limit of 15 mg/ 
m’. There is no PEL in agriculture. The 
ACGIH has a TLV^-TWA of 10 mg/m’ 
for perlite as total dust containing less 
than 1 percent quartz. OSHA is 
proposing TWA PELs of 15 mg/m’ for 
perlite as total particulate containing 
less than 1 percent quartz and 5 mg/m’ 
for perlite as the respirable fraction. 
These are the limits recently established 
for perlite in general industry. 

Perlite is a natural volcanic glass; it is 
essentially an amorphous mineral 
consisting of fused sodium-potassium- 
aluminum silicate. Perlite has a wide 
variety of uses, which include use as an 
abrasive; in plaster and tile; in fertilizer, 
in concrete construction aggregates; as a 
filter aid, pipe insulator, soil conditioner, 
cleaner base, and insulation board filler; 


in refractory products; and as tile mortar 
aggregate (Clayton and Clayton 1981, p. 
3027; ACGIH 1986, p. 467). 

Perlite is reported to have a free-silica 
content varying from zero to 3 percent 
(Anderson, Selvig, Baur et al. 1956 and 
the Perlite Institute, both as cited in 
ACGIH 1986/Ex. 1-3, p. 467). In its 
processed crude and expanded forms, 
perlite is reported to have a measurable 
quartz content of 0.4 percent quartz and 
0.2 percent cristobalite (Sheclder 1977, 
as cited in ACGIH 1986/Ex. 1-3, p. 467). 
There are no published reports of 
adverse physiologic effects from 
exposure to perlite dust 

In construction, maritime, and 
agriculture. OSHA preliminarily finds 
that perlite is nontoxic when airborne 
total particulate concentrations are 
maintained at levels of 15 mg/m’ or 
below (as an 8-hour TWA) and when its 
quartz content is limited to a level 
below 1 percent crystalline silica. For 
these reasons, OSHA is proposing an 8- 
hour TWA PEL of 15 mg/m’ for total 
perlite dust containing less than 1 
percent quartz and a 8-hour TWA PEL of 
5 mg/m’ for the respirable fraction in 
these sectors. OSHA preliminarily 
concludes that these limits will protect 
workers from the signiflcant risk of eye. 
skin, and other forms of physical 
irritation associated with exposure to 
this substance. In addition, promulgation 
of these limits will make OSHA's PELs 
for this substance consistent across all 
regulated sectors. 

PICLORAM 

CAS: 1918-02-1; Chemical Formula; 

CeHtCUNaO, 

H.S. No. 1328 

In construction and maritime. OSHA 
currently has no specific limit for 
picloram, although this substance has 
been covered by the Agency's generic 
total particulate limit of 15 mg/m’ (8- 
hour TWA). There is no PEL in 
agriculture. The 1987-1988 ACGIH 
TLV®8 for this substance are 10 mg/m’ 
as an 8-hour TWA and 20 mg as a 15- 
minute STEL (both for total dust). In 
construction, maritime, and agriculture, 
OSHA is proposing a 10-mg/m’ 8-hour 
TWA PEL for picloram (tot^ dust) and a 
5-mg/m’ 8-hour TWA for the respirable 
fraction. These are the limits recently 
established in general industry. 

Picloram is a white powder with an 
odor like that of chlorine. This 
substance is used as an herbicide and 
defoliant It is used as a growth 
regulator on apricots, figs, and cherries 
and is used to control various weeds in 
the western states (ACGIH 1986, p. 489; 
HSDB1986). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 


EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Picloram has low acute oral toxicity, 
with LDw values of 3.75 g/kg for rats. 1.5 
g/kg for mice, and 2.0 g/kg for rabbits 
(NIOSH 1979b, as cited in ACGIH 1986/ 
Ex. 1-3, p. 489). Two-year feeding 
studies revealed no iU effects in albino 
rats and beagle dogs from ingestion of 
doses up to and including 150 mg/kg/ 
day (McCoUister and Leng 1969. as cited 
in ACGIH 198e/Ex. 1-3, p. 489). At 225 
mg/kg/day. rats displayed moderate 
liver and Iddney changes and, in 
females, slight body weight loss after 90 
days. These authors (McCollister and 
Leng 1969, as cited in ACGIH 1988/Ex. 
1-3, p. 489) also reported no fertility, 
repr^uction, or lactation effects in 
albino rats fed at levels of up to 3000 
ppm (0.3 percent) in a three-generational 
study. Although maternal toxicity in rats 
was reported at picloram dietary levels 
of 750 or 1000 mg/kg administered 
during days 6 through 15 of gestation, 
neither teratogenic nor neonatal effects 
were observed when subtoxic or 
maternally toxic doses of picloram were 
administered during organogenesis 
(Thomson et al. 1972, as cited in ACGIH 
1988/Ex. 1-3, p. 489). The National 
Cancer Institute (NQ) (1977d) found a 
dose-related increase in benign liver 
tumors in female rats only and 
concluded that "under the conditions of 
the bioassay, the findings are suggestive 
of the ability of the compound to induce 
benign tumors in the livers of female 
Osbome-Mendel rats." Based on these 
results, NIOSH (Ex. 8-47. Table N4) 
concluded that "picloram is not a 
nuisance particulate and is not without 
toxic effects." OSHA notes that 
picloram must therefore be added to the 
list of substances formerly believed to 
be inert but subsequently shown to be 
toxic. 

Based on this evidence. OSHA is 
proposing 8-hour TWA limits of 10 mg/ 
m’ (total particulate) and 5 mg/m’ 
(respirable fraction) for picloram in the 
construction, maritime, and agriculture 
industries. The Agency preliminarily 
concludes that these total and respirable 
particulate limits will minimize the 
signiflcant risk of material health 
Impairment in the form of systemic 
effects, such as liver and kidney 
damage, that are potentially associated 
with exposure to this substance at 
higher levels. OSHA believes that these 
effects constitute material health 
impairments and that the proposed 
limits are necessary to substantially 
reduce these risks. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
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PLASTER OF PARIS 

CAS: 7776-18-9; Chemical Formula: 

CaS04 

H.S. No. 1331 

In construction and maritime, OSHA’s 
current S-hour TWA exposure limit for 
Plaster of Paris is 15 mg/m’ (total 
particulate). The ACGIH has a 10*mg/ 
m’ TLV*-TWA for Plaster of Paris, 
measured as total dust. OSHA is 
retaining its current limit in construction 
and maritime and is proposing to extend 
this limit to agriculture, as well as the 5- 
mg/m’ limit for the respirable fraction. 
These are the limits recently established 
for this substance in general industry. 

Plaster of Paris is a fine, white powder 
used in wall plasters and wallboard, in 
the building industry for tiles and 
blocks, in moldings and statuary, and in 
the paper industry (Merck 1983. p. 234). 

Where occupational exposures to 
Plaster of Paris have been limited, no 
toxic effects or organic diseases of the 
lungs have occurred. Exposure to 
excessive levels of dust in the work¬ 
place may result in reduced visibility or 
injury to the skin or mucous membranes 
from the dust itself, or in damage to the 
skin from the rigorous skin-cleansing 
procedures required to remove the dust 
(ACGIH 198e/Ex. 1-3). 

In construction and maritime. OSHA 
is retaining both the 8-hour TWA of 15 
mg/m’ (total particulate) and the 8-hour 
TWA PEL of 5 mg/m’ (respirable 
particulate) for Plaster of Paris and is 
proposing to extend these limits to 
agriculture. The Agency preliminarily 
concludes that these limits will protect 
workers in these industries from the 
significant risks of skin, eye, and other 
forms of physical irritation associated 
with exposure to this substance. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

PORTLAND CEMENT 

CAS: 65997-15-1; Chemical Formula: 

None 

H.S. No. 1333 

In construction and maritime. OSHA 
currently has a limit of 50 mppcf 
(approximately 15 mg/m’) for Portland 
cement containing less than 1 percent 
crystalline silica. There is no limit in 
agriculture. The ACGIH has a TLV®- 
TWA of 10 mg/m’ for Portland cement 
as total dust containing less than 1 
percent auartz. OSHA is proposing PELs 
of 10 mg/m’, measured as total 
parU^ate. for Portland cement in the 
consfruction, maritime, and agriculture 
industries and of 5 mg/m’, measured as 
the respirable fraction. These are the 
limits recently established in general 
industry. 


Portland cement refers to a class of 
cements that consist of odorless gray 
powders containing less than 1 percent 
crystalline silica. Portland cement is 
insoluble in water and contains tri-and 
dicalcium silicate, in addition to varying 
amounts of alumina, tricalcium 
aluminate, and iron oxide. Portland 
cement is used to manufacture mortar 
for building blocks, stone and pre-cast 
items and as a moisUire sealant for the 
exterior of concrete blocks (NIOSH/ 
OSHA Occupational Health Guideline 
1981. p. 3). 

Intraperitoneal injection of Portland 
cement in guinea pigs produced an 
absorptive reaction, which is an effect 
typical of inert particulates. Portland 
cement is eventually eliminated from the 
tissue and is generally not considered 
harmful when ingested (Miller and 
Sayers 194l/Ex. 1-595). 

In a study of industrial exposures. 
Gardner and associates (1939/Ex. 1-589) 
found no evidence of Portland-cement- 
related pneumoconiosis in 2,278 workers 
who had been heavily exposed to this 
substance for prolonged periods of time 
(Gardner. Durkan. Brumfiel. and 
Sampson 1939/Ex. 1-589). Conflicting 
reports of pneumoconiosis (Parmeggiani 
1951. as cited in ACGIH 1986/Ex. 1-3, p. 
494; Prosperi and Barsi 1957/Ex. 1-1093) 
are attributed to the presence of silica in 
the inhaled dust rather than to exposure 
to Portland cement itself (ACGIH 1988/ 
Ex. 1-3, p. 494). Cement dermatitis does 
occur among exposed workers, however, 
as a consequence of the alkaline, 
abrasive, and hygroscopic properties of 
the wet cement, which cause irritation 
of the skin (Schwartz, Tulipan, and 
Birmingham 1957a/Ex. 1-1168). 

In the construction, maritime, and 
agriculture industries, OSHA is 
proposing 8-hour TWA PELs of 10 mg/ 
m’ (total particulate) and 5 mg/m’ 
(respirable fraction) for Portland cement 
containing less than 1 percent quartz. 

The Agency preliminarily concludes that 
these limits will protect workers in these 
sectors against the significant risks 
associated with on-the-job exposures to 
Portland cement dust. These risks 
include eye, skin, and mucous 
membrane irritation, and may include 
more severe respiratory effects, all of 
which constitute material health 
impairments. Revising the total 
particulate limit to 10 mg/m’ as an 8- 
hour TWA will also simplify employee 
exposure monitoring for Portland 
cement, since gravimetric rather than 
impinger methods can then be used. In 
addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regiilated sectors. 


ROUGE 

CAS: None; Chemical Formula: None 
H.S. No. 1351 

In construction and maritime. OSHA 
currently has no specific limit for rouge, 
although rouge is covered under the 
Agency’s generic total particulate 
standard of 15 mg/m’ as an 8-hour 
TWA. 'There is no PEL in agriculture. 
'The ACGIH has an 8-hour TLV^-'TWA 
limit of 10 mg/m’ for rouge as total dust 
containing less than 1 percent quartz. 
OSHA is proposing 10 mg/m’ as the 8- 
hour 'TWA PEL for the total particulate 
of rouge and 5 mg/m’ as the 8-hour 
TWA for the respirable fraction of rouge 
in construction, maritime, and 
agrioilture. These are the limits recently 
established for these substances in 
general industry. 

Rouge is a high-grade red pigment, 
composed mainly of ferric oxide, that is 
used as a polishing agent for glass, 
jewelry, etc., as an ingredient in 
pigments and magnetic tapes, and in 
metallurgy (ACGIH 1986, p. 325; 
Hawley’s 1987, p. 1016). 

There is evidence showing that 
exposure to hematite dust (ferric oxide) 
increases the risk of lung cancer in 
hematite miners, and this human 
evidence is consistent with the results of 
two recent animal studies: Warshawsky. 
Bingham, and Niemeier (1984), which 
showed that intratracheal 
administration of ferric oxide and 
exposure to benzo(a)pyrene (BaP) 
“enhances the metabolic activation of 
BaP’’; and Niemeier, Mulligan, and 
Rowland (1986), which also found that 
ferric oxide has co-carcinogenic 
potential. In this rulemaking. OSHA’s 
principal concern is to make the 
Agency’s limits consistent across all 
regulated sectors; OSHA will consider 
rouge’s carcinogenicity in the future in 
connection with the first PEL update 
rulemaking. 

Accordingly, OSHA is proposing an 8- 
hour TWA PEL of 10 mg/m’ for the total 
particulate of rouge and an 8-hour TWA 
PEL of 5 mg/m’ for the respirable 
fraction in the construction, maritime, 
and a^culture industries. OSHA 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risks of physical 
irritation associated with workplace 
exposure to higher levels of rouge. 'These 
effects include eye, nose, and upper 
respiratory irritation and. perhaps, other 
more serious chronic diseases, all of 
w'hich constitute material health 
impairments within the meaning of the 
Act. In addition, promulgation of these 
limits will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 
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SIUCON 

CAS: 7440>21-d; Chemical Formula: Si 
H.S. No. 1359 

In construction and maritime, OSHA 
currently has no specific limit for silicon: 
however, silicon Is covered under 
OSHA's generic particulate limits of 15 
mg/m^ TWA (total particulate] and 6 
mg/m’ (respirable Action). There is no 
limit in agriculture. The ACGIH has a 
10-mg/m’ 8-hour TLV®-TWA for silicon, 
measured as total dust In construction, 
maritime, and agriculture. OSHA is 
proposing a particulate PEL for silicon of 
10 mg/m’ as an 8-hour TWA. as well as 
the 5-mg/m’ respirable fraction limit 
These are the limits recently established 
for this substance in general industry. 

Silicon is a black to gray. lustrous, 
needle-like crystal that is used in the 
manufacture of semiconductors, 
transistors, for making alloys such as 
ferrosilicon and silicon copper, and as a 
reducing agent in high-temperature 
reactions (ACGIH 1986, p. 526(86]}. 

The evidence of silicon's toxicity in 
animals is conflicting. An early study by 
McCord. Fredrick, and Stolz (1937/Ex. 
1-640) reported no response La guinea 
pigs and rats injected intraperitoneally 
with silicon. A more recent study 
(Schepers 1971/Ex. 1-570) demonstrated 
pulmonary lesions in rabbits 
administered an intratracheal dose of 25 
mg silicon dust. 

OSHA is proposing an 8-hour TWA 
PEL of 10 mg/m’ (total particulate) and 
an 8-hQur TWA PEL of 5 mg/m’ 
(respirable fraction) for silicon in the 
construction, maritime, and agriculture 
sectors. The Agency preliminarily 
concludes that these limits will reduce 
the significant health risks potentially 
associated with exposure to this 
substance at higher levels. These risks 
include eye, skin, mucous membrane 
and other forms of physical irritation 
and may include chronic respiratory 
effects. OSHA believes that these 
effects constitute material health 
impairments and that the proposed PELs 
will substantially reduce the risk of 
these health efrects. In addition, 
promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
SILICON CARBIDE 
CAS: 409-21-2; Chemical Formula: SiC 
RS. No. 1380 

In construction and maritime, OSHA 
currently covers silicon carbide under 
its generic 15-mg/m’ total particulate 
limit. There is no limit in agriculture. 

The ACGIH TLV®-TWA is 10 mg/m’ 
over 8 hours, measured as total dust. In 
construction, maritime, and agriciilture, 
OSHA is proposing an 8-hour TWA total 
particulate PEL for silicon carbide of 10 


mg/m’ and an 8-hour TWA respirable 
fraction limit of 5 mg/m’. These are the 
limits recently established for this 
substance in general industry. 

Silicon carbide is a green to blue- 
black iridescent crystal. It is used for 
dishing glass and granite, smoothing 
isque ware, sharpening stones, and as 
an abrasive: it also finds use in the 
manufacture of porcelain, shoe soles, 
furnace linings, and antiskid pavements, 
and in semiconductor technology (Merck 
1983, p. 1220). 

An animal study (Gardner 1923/Ex. 1- 
737) showed that, although exposure to 
silicon carbide alone produced no 
fibrosis of the lungs, exposure of guinea 
pigs infected with tuberculosis to silicon 
caihide (six hours/day, five days/week 
for one year) aggravated pulmonary 
tuberculosis to the extent that extensive 
fibrosis occtirred. Guinea pigs exposed 
to silicon carbide dust and infected with 
the tubercle bacteria developed 
tuberculopneumoconiotic lesions (Gross. 
Westrick, and McNemey 1959/Ex. 1- 
697). Miller and Sayers (1941/Ex. 1-595) 
observed that silicon carbide dust 
administered by intraperitoneal 
injection to guinea pigs produced no 
reaction. 

Bruusgaard (1949/Cx. 1-1143) found 
that X-rays of 10 out of 32 workers 
exposed to average levels of 34 mppcf of 
silicon carbide for 15 years or more 
demonstrated pulmonary changes: these 
10 workers were also tuberculin¬ 
positive. Miller, Davis. Goldman, and 
Wyatts (1953/^. 1-40) described three 
cases of pulmonary reactions and 
hyperglooinemia in tungsten carbide 
industry workers; these authors 
concluded that exposure to silicon 
carbide was not a hazard unless the 
exposed workers already had 
pulmonary tuberoilosis. However, a 
recent case study (Hayashi and Kajita 
1988) reports the case of a 38-year-old 
abrasives plant worker who developed 
cough and sputum and showed apical 
lesions on x-ray: the lesions were 
excised and were found to consist 
primarily of silicon carbide. The authors 
concluded that silicon carbide was 
responsible for this worker's 
pneumoconiosis. Another study 
(Osterman, Greaves. Smith. Hammond, 
Robins, and Theriault 1989) has shown 
that workers in a silicon carbide factory 
with long-term exposure develop 
parenchymal changes leading to fibrosis. 

In construction, maritime, and 
agriculture, OSHA is proposing a 19-mg/ 
m’ TWA total particulate limit for 
silicon carbide and a 5-mg/m’ TWA 
respirable fraction limit. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risk of material 


health mipairment in the form of 
physical irritation and, perhaps, of 
respiratory effects, that are associated 
with exposure to this particulate. These 
are the limits recently established for 
silicon carbide in general industry. 
STARCH 

CAS: 9(K)5-25-8; Chemical Formula: 

(aH,o05)« 

RS. No. 1369 

In construction and maritime. OSHA's 
limit for starch is 15 mg/m’ as an 8-hour 
TWA the Agency's generic limit for all 
particulates. There is no PEL In 
agriculture. The ACGIH has a TLV®- 
TWA of 10 mg/m’ for starch as total 
dust that contains no asbestos and less 
than 1 percent crystalline silica. OSHA 
is retaining its current total dust and 
respirable fraction limits for starch in 
construction and maritime and is 
proposing to extend them to agriculture. 
In addition, promulgation of these limits 
will make OSHA's PELs for this 
substance consistent across all 
regulated sectors. 

Starch is a white, odorless powder. 
Starch has many uses, including use as 
an adhesive, textile filler and sizing 
agent gelling agent, food product 
thickener, baking powder filler, fabric 
stifrener, indicator in analytical 
chemistry, anticaking agent polymer 
base, and in face powders (Hawley's 
1987, p. 1090). 

Exposure to high concentrations of 
starch dust may result in impaired 
vision or may cause injury to the 
mucous membranes or skin. Injury may 
also result from the vigorous skin¬ 
cleansing procedures necessary for the 
complete removal of starch (ACGIH 
1986/Ex. 1-3). 

OSHA is retaining both the 8-hour 
TWA total particulate PEL of 15 mg/m’ 
and the 5-mg/m’ respirable particulate 
limit for starch in construction and 
maritime and is proposing these limits in 
agriculture. The Agency preliminarily 
concludes that these limits will reduce 
the significant risk of eye. skin, and 
other physical irritation that may result 
from exposure to high levels of starch in 
the workplace. In addition, promulgation 
of these limits will make OSHA's PELs 
for starch consistent across all regulated 
sectors. 

SUCROSE 

CAS: 57-50-1; Chemical Formula: 

CiiRiOii 

H.S. No. 1374 

In construction and maritime, OSHA's 
8-hour TWA limit for sucrose is 15 mg/ 
m’ as total particulate, the Agenc>’'s 
generic limit for all particulates. Tliere is 
no limit in agriculture. The ACGIH 
includes sucrose among the group of 
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particulates that “do not produce 
sigrificant organic disease or toxic 
effect when exposures are kept under 
reasonable controi” (ACGIH 1986/Ex. 1 - 
3 ) and has a TLV«-TWA limit of 10 mg/ 
for sucrose as total particulate 
containing no asbestos and less than 1 
percent quartz. OSHA is retaining the 8 - 
hour TWA PEL of 15 mg/m® t(»^al 
particulate and the 8 -hour TWA PEL 5 
mg/m® respirable fraction for sucrose in 
construction and maritime and is 
proposing these limits in agriculture. 
These are the limits recently established 
for sucrose in general Industry. 

Sucrose is found in the form of white 
crystals. It is used as a sweetening agent 
and food, as a starting material in 
fermentation, as a pharmaceutical 
preservative, and as an antioxidant, a 
demulcent, a glycerol substitute, a 
granulation agent, and an excipient for 
tablets (Merck 1983. p. 1273). ' 

Exposure to excess levels of sucrose 
dust can cause skin and eye irritation, 
interference with vision, and distraction 
from the task at hand. The LD50 In rats is 
29. 700 mg/kg (RTECS 1991). Acutely 
poisoned animals showed prostration, 
diarrhea, cyanosis, convulsions, and 
stupor before death (HSDB 1991). 

OSHA is retaining its 8 -hour total 
particulate TWA of 15 mg/m® and its 8 - 
hour TWA respirable fraction limit of 5 
mg/m® for sucrose in construction and 
maritime and is proposing to extend 
these limits to agriculture. The Agency 
preliminarily concludes that these limits 
will protect exposed workers in these 
sectors from the significant risk of 
physical irritation associated with 
sucrose exposure. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 
2.4.5-T (TRICHLOROPHENOXYACETIC 

ACID) 

CAS: 93-76-5; Chemical Formula: 

C,H»CpO 
H.S. No. 2148 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for 2,4.5-T is 10 mg/m® as an 8 -hoiir 
TWA. There is no limit in agriculture. 
The ACGIH has an 8 -hour TLV®-TWA 
of 10 mg/m® for 2,4.5-T. NIOSH has no 
REL for this substance but concurs (Ex. 
6-47) with the limit being proposed. 
OSHA is proposing an 8 -hour TWA limit 
of 10 mg/m® for 2,4.5-T in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

2.4,5-T, which is 2,4,5- 
Irichlorophenoxyacetic acid, is an 
odorless, colorless to tan solid. This 
substance is a phenoxy acid herbicide 
that is used to control woody plants 


(ACGIH 1986, p. 549; NIOSH/OSHA 
Occupational Health Guideline 1981, p. 

1 ). When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

2 :4,5-T causes irritation, chloracne, 
and systemic effects in humans and 
central nervous system and teratogenic 
effects in animals. In early studies of 
2,4:5-T, dioxin was a common 
contaminant; the role of dioxin must 
therefore always be considered in 
evaluating early reports of 2.4,5-T’8 
toxicity (Proctor, Hughes, and Fischman 
1988, p. 490). The oral LD 50 values in 
rats, mice, dogs, guinea pigs, and 
hamsters are 300 mg/kg, 242 mg/kg. 100 
mg/kg, 381 mg/kg. and 425 mgfkg. 
respectively (RTECS 1991). The dermal 
LDso in rats is 1535 mg/kg (RTECS 1991). 
A single oral 2.4,5-T dose of 100 mg/kg 
given to pigs caused signs of anorexia, 
vomiting, diarrhea, and ataxia; at 
autopsy, hemorrhagic enteritis and 
congestion of the liver and kidney were 
seen Bjorklund and Erne 1960, in lARC 
1977, Vol. 15, p. 280). In groups of rata 
maintained on diets containing 2,4.5-T. 
changes were observed in male and 
female animals receiving 100 mg/kg; 
these changes included a reduction in 
weight gain, a decrease in food Intake, 
elevated serum alkaline phosphatase 
levels, and, in males, increased serum 
glutamic-pyruvic transaminase levels 
(lARC 1977, Vol. 15, p, 281). Dogs fed 
daily doses of 20 mg/kg 2.4,5-T died 11 
to 75 days after dosing began (Drill and 
Hiratzka 1953, in lARC 1977, Vol. 15. p. 
282). A dose of 100 mg/kg given 
subcutaneously to pregnant mice on the 
6 th through the 15th days of gestation 
produced an increased incidence of cleft 
palate in the offspring (Moore and 
Courtney 1971. in Proctor, Hughes, and 
Fischman 1988, p. 490). In hamsters 
administered oral doses of 100 mg/kg/ 
day 2.4.5-T on days 6 to 10 of gestation, 
this substance caused signs of feticidal 
and teratogenic effects (Collins and 
Williams 1971. in Proctor, Hughes, and 
Fischman 1988, p. 490). A significant 
increase in the occurrence of cleft palate 
and embryotoxic effects was seen in 
mice after the oral administration of 35 
to 130 mg/kg 2,4.5-T during days 6 to 15 
of gestation (Roll 1971, in LARC 1977. 
Vol. 15, p. 285). Rats, rabbits, and 
monkeys appear to be relatively 
resistant to 2,4.5-Ts teratogenic effects 
(Proctor. Hughes, and Fischman 1988, p. 
490). 

The effects most frequently reported 
in workers exposed to 2.4,5-T include 
chloracne. liver disorders, neurological 
and behavioral changes, fat metabolism 
disorders, and porphyria cutanea teurda 


(lARC 1977, Vol. 15, p. 288). However, 
the role of dioxin in the etiology of thes<» 
disorders should not be overlooked. In 
1964, an outbreak of chloracne affected 
60 workers at a 2,4,5,-T factory of the 
Dow Chemical Company in Michigan 
(Firestone 1977, in IARC 1977. Vol. 15, p. 
289). In 1969, employees of the same 
Michigan factory were reexamined and 
of 73 workers. 13 were found to have 
chloracne. Several of these workers had 
hyperpigmentation or facial 
hypertrichosis and one worker showed 
mild porphyrinuria. About 30 percent of 
these workers suHered from 
gastrointestinal symptoms such as 
nausea, vomiting, diarrhea, abdominal 
pain, and bloody stools; approximately 
10 percent had symptoms including 
lower extremity weakness, headache, 
and decreased auditory acuity (Poland 
et al. 1971, in lARC 1977. Vol. 15, p. 289). 
In a factory in the USSR where 2,4,5-T 
was produced, 128 workers had skin 
lesions, and 69 of those examined had 
acne; many with severe lesions also 
suffered liver impairment. In 18 of these 
workers, a neurasthenic syndrome was 
observed (Telegina and Bikbulotova 
1970. In IARC 1977, Vol. 15. p. 290). 
Among 228 people affected in an 
accident at a 2.4,5-T-producing factory 
in West Virginia, symptoms included 
chloracne, melanosis, muscular aches 
and pain, fatigue, nervousness, and cold 
intolerance (Firestone 1977. in IARC 
1977, Vol. 15. p. 290). Eleven male 
volunteers showed no clinical effects 
after ingesting 5 mg/kg of 2,4,5-T: 
however, most did report having a 
metallic taste in the mouth which lasted 
1 to 2 hours after ingestion (Gehring et 
al. 1973; Kohli et al. 1974a. in Hayes 
1982, p. 530). A study of chemical 
application workers using 2,4,5-T in New 
Zealand revealed no significant 
differences in the rates of congenital 
defects, stillbirths, or miscarriages when 
compared with controls (Smith et al. 
1981, in Proctor. Hughes, and Fischman 
1988, p. 490). The International Agency 
for Research on Cancer has determined 
that the evidence for the carcinogenicity 
of 2,4.5-T in humans and animals is 
inadequate (IARC 1982, Suppl. 4. pp. 
235-238). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that 2.4.5-T potentially causes irritation, 
neurological effects, and liver damage in 
exposed individuals. OSHA 
preliminarily finds that, in the absence 
of a limit, workers In agriculture are at 
significant risk of experiencing these 
adverse health effects. The Agency 
believes that the proposed limit of 10 
mg/m® for 2,4,5-T in agriculture Is 
necessary to significantly reduce these 
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risks of material health impairment. In 
addition, promulgation of this limit will 
make OSHA’s PEL for 2,4,5-T consistent 
across all regulated sectors. 

TEMEPHOS 

CAS: 3383-95-8; Chemical Formula: 

Ci«H3o06P2S3 
H.S. No. 1383 

There is no specific limit for temephos 
in construction or maritime, although 
this substance is covered under OSHA's 
generic particulate limit of 15 mg/m*. 
There is no PEL in agriculture. The 
ACGIH limit is 10 mg/m* (total dust) as 
an 8-hour TWA. In construction and 
maritime, OSHA is proposing an 8-hour 
TWA of 10 n^/m* (total particulate) 
and is retaining the 5-mg/m* limit for 
the respirable fraction of temephos dust; 
the Agency also proposes to extend both 
limits to agriculture. NIOSH (Ex. 8-47, 
Table N4) concurs with the selection of 
these PEl^, which were recently 
established in general industry. 

Temephos may be a white crystalline 
solid or a viscous brown liquid. 
Temephos is used as an insecticide for 
the control of mosquito larvae, flies, and 
midges (Clayton and Clayton 1981, p. 
4807; ACGIH 1986, p. 557). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 
by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

In rats and mice, temephos has an 
acute oral LDm of 400 mg/kg or greater. 
Various animal species tolerated doses 
of 10 mg/kg without clinical effect and 1 
mg/kg without effect on cholinesterase 
activity (Gaines, Kimbrough, and Laws 
1967/Ex, 1-553). Laws, Morales, Hayes, 
and Joseph (1967/Ex. 1-562) revealed 
that human volunteers consuming oral 
doses of temephos at levels of either 256 
mg/person/day for five days or 64 mg/ 
person/day for four weeks evidenced no 
detectable effects on erythrocyte or 
plasma cholinesterase levels. Murphy 
and Cheever (1972/Ex. 1-567) reported 
that 1 mg of temephos per liter of 
drinking water produces no effect. These 
authors found that rat liver 
carboxylesterases were at least 30 times 
more sensitive to inhibition from 
temephos than were rat cholinesterases. 
Assuming that Human liver 
carboxylesterases are proportionately 
more sensitive than cholinesterases, it is 
estimated that significant inhibition of 
these carboxylesterases could occur as 
a result of consuming 2 liters of drinking 
water containing 1 mg/L of temephos. 
Although nonspecifrc liver 
carboxylesterase is not critical for 
normal physiologic function, adverse 
effects on this enzyme could increase 
the susceptibility of exposed individuals 


to chemicals and drugs that contain 
carboxylesterase linkages (ACGIH 
1988/Ex. 1-3, p. 557). 

OSHA is proposing an 8-hour TWA 
limit of 10 mg/m* (total particulate) and 
5 mg/m* (respirable fraction) for 
temephos in construction, maritime, and 
agriculture. The Agency preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risk of cholinesterase 
inhibition and reduction in 
carboxylesterase activity, which 
together constitute material health 
impairments within the meaning of the 
Act and are potentially associated with 
exposure to this substance. In addition, 
promulgation of these limits will make 
OSHA’s PELS for temephos consistent 
across all regulated sectors. 
4.4'-THIOBIS (6-TERT-BUTYL-n- 

CRESOL) 

CAS: 96-69^5; Chemical Formula; 

C22H30O2S 
H.S. No. 1391 

In construction and maritime, OSHA 
is currently covering 4,4'-thiobis under 
the Agency’s generic total particulate 
limit of 15 mg/m* TWA. There is no PEL 
in agriculture. The ACGIH limit is 10 
mg/m* as an 8-hour TWA, the limit 
established by the ACGIH for all of the 
nuisance dusts. OSHA proposes a 10- 
mg/m* total particulate TWA limit and 
a 5-mg/m* respirable fraction TWA PEL 
for 4,4’-thiobis in the construction, 
maritime, and agriculture industries, and 
NIOSH concurs (Ex. 8-47, Table N4) 
with the selection of these limits. These 
are the limits recently established for 
this substcmce in general industry. 

4.4’-Thiobi8 is a light gray to tan 
powder with a slightly aromatic odor. 
This substance is an antioxidant for 
polyolefins, polyethylenes, and 
polypropylenes (ACGIH 1986, p. 570). 

The intraperitoneal LD50 in mice is 50 
mg/kg (RTECS1991). The lethal oral 
dose in rats is approximately 5 g/kg 
(RTECS 1991). In a 30-day study, rats fed 
diets of 500 ppm 4,4’-thiobis exhibited 
normal wei^t gain: those rats fed five 
times this amount developed enlarged 
livers and had a reduced rate of weight 
gain (Lefaux 1968/Ex. 1-814). In a 90-day 
study reported by the same author, rats 
fed 50 ppm showed no toxic effects, but 
male rats fed 500 ppm ate and grew at a 
slightly lower rate. No pathologic 
changes were observed in the 500-ppm 
group. A dose of 5 g/kg of 4,4’-thiobi8 
proved lethal to rats, with the 
predominant symptom being 
gastroenteritis. 

In construction, maritime, and 
agriculture. OSHA is proposing 
exposure limits of 10 mg/m* TWA (total 
particulate) and 5 mg/m* TWA 


(respirable fraction) for 4.4'-thiobi8. The 
Agency preliminarily concludes that 
these limits will protect workers in these 
sectors from the significant risk of 
material health impairment, in the form 
of eye, skin, and other physical 
irritation, which is associated with 
exposure to this substance. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 
TITANIUM DIOXIDE 
CAS: 13463-67-7; Chemical Formula; 

TiOa 

H.S. No. 1396 

In construction and maritime, OSH>\’8 
current PEL for titanium dioxide is 15 
mg/m* as an 8-hour TWA; this is the 
Agency’s generic exposure limit for 
particulates. There is no PEL in 
agriculture. A 10-mg/m* 8-hour TWA. 
measured as total dust, has been 
established by the ACGIH. The Agency 
is proposing 8-hour TWA PELs of 10 mg/ 
m* (total particulate) and 5 mg/m* 
(respirable particulate) for titanium 
dioxide in construction, maritime, and 
agriculture; these are the limits recently 
established in general industry. 

Titanium dioxide is a white crystalline 
solid. Titanium dioxide is used in paints 
paper, rubber, plastics, cosmetics, floor 
coverings, glassware and ceramics, 
printing inks, and welding rods (ACGIH 
1986, p. 578; Hawley’s 1987, p. 1159). 

Miller and Sayers (1941/Ex. 1-595) 
reported that titanium dioxide injected 
intraperitoneally in guinea pigs 
remained in the tissues at the injection 
site but did not produce a proliferative 
response. A study by Grandjean, 

Turrian, and Nicod (1956/Ex. 1-638) in 
which rats were administered 50 mg of 
titanium dioxide intratracheally showed 
pigmented dust deposits in the lungs. In 
addition, evidence of infection appeared 
in the alveoli of one rat and diffuse 
fibrosis was found in the lungs of 
another test animal. No nodule 
formation was observed (Grandjean. 
Turrian. and Nicod 1956/Ex. 1-638). 
Another study by Dale (1973/Ex. 1-624) 
revealed thickening of the walls of the 
alveoli in the lungs of rabbits injected 
with titanium dioxide dust; however, the 
lungs of these animals had returned to 
normal by three months post-treatment. 
Feeding studies of rats and mice at 
doses of 2.5 percent or 5 percent 
titanium dioxide for 103 weeks revealed 
no signs of carcinogenicity in either 
species (National Cancer Institute 
1979d/Ex. 1-947). 

In the prior rulemaking, NIOSH (Tr. p. 
3-95) testified that exposure to this 
substance is associated with ”a risk of 
cancer. . . . The incidence of tumors in 
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animals exposed to titanium dioxide 
(Lee, Trochimowicz, and Reinhardt 1985) 
meets the . . . criteria for . , . (a|^ 
potential occupational carcinogen.*’ 
Because OSHA’s primary objective in 
the proposed rulemaking is to make the 
Agency’s PELs for individual substances 
consistent across all regulated sectors. 
OSHA is proposing for construction, 
maritime, and agriculture the same 
limits as those recently established for 
titanium dioxide in general industry. In 
the first PEL update project, however. 
OSHA will evaluate the toxicologic 
literature on this substance to determine 
whether further reduction in the PEL is 
warranted in all sectors. 

Accordingly. OSHA is proposing at 
this time 8-h^our TWA PELs of 10 mg/m* 
(total particulate] and 5 mg/m’ 
(respirable particulate] for titanium 
dioxide in the construction, maritime, 
and agriculture industries. OSHA 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant health risks 
associated with exposure to titanium 
dioxide at higher levels. These risks 
include material impairments of health 
in the form of eye. skin, and other 
physical irritation, and. perhaps, of 
carcinogenicity. In addition, 
promulgation of these limits will make 
0SHA*8 PELs for this substance 
consistent across all regulated sectors. 
VEGETABLE OIL MIST (EXCEPT 

CASTOR OIL, CASHEW NUT. OR 

SIMILAR IRRITANT OILS) 

CAS: None; Formula: None 
H.S. No. 1423 

OSHA has no limit for vegetable oil 
mist in construction, maritime, or 
agriculture. The ACGIH has established 
a 10-mg/m’ 8-hour TLV^-TWA for all 
nuisance particulates. OSHA is 
proposing a 10 mg/m’ 8-hour TWA PEL 
for total particulate and a 5 mg/m’ 8- 
hour TWA PEL for the respirable 
fraction in the construction, maritime, 
and agriculture sectors. NIOSH concurs 
(Ex. 8-47, Table N4) with the proposed 
limits. These are also the limits recently 
established in general industry. 

Vegetable oil is a pale yellow, oily 
liquid. Vegetable oils are used in paints, 
shortenings, food products, rubber 
softeners, dietary supplements, and as 
pesticide carriers (Hawley’s 1987, p. 

1219). 

Oil mist presents the same safety and 
health hazards as all of the physical 
irritants. Occupational exposure to 
vegetable oil mist is associated with 
interference with vision, eye tearing, 
and skin and other forms of physical 
irritation. 

In construction, maritime, and 
agriculture, OSHA is proposing 8-hour 


TWA limits of 15 mg/m’ (total 
particulate] and 5 mg/m’ (respirable 
particulate) for vegetable oil mist 
(except castor oil, cashew nut. or similar 
irritant oils). The Agency preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risks of physical irritation 
described above. In addition, 
promulgation of these limits will make 
OSHA’s PELs for this substance 
consistent across all regulated sectors. 
ZINC STEARATE 
CAS: 557-05-1; Chemical Formula: 

Zn(Ci sHuOs Ja 
H.S. No. 1434 

In construction and maritime, OSHA 
currently covers zinc stearate under its 
generic total particulate limit of 15 mg/ 
m’ TWA. There is no PEL in agriculture. 
The ACGIH has established an 8-hour 
TWA of 10 mg/m’ for zinc stearate, 
measured as total dust. OSHA is 
proposing 8-hour TWA PELs of 10 mg/ 
m’ (total dust) and 5 mg/m’ (respirable 
fraction) for zinc stearate in the 
construction, maritime, and agriculture 
industries. NIOSH concurred (Ex. 8-47, 
Table N4) that these PELs were 
appropriate when OSHA established 
them recently in general industry. 

Zinc stearate is a white hydrophobic 
powder. Zinc stearate is used in 
cosmetics, lacquers, and ointments. It is 
also used as a dusting powder, 
lubricant, mold-release agent, filler, heat 
and light stabilizer, in the manufacture 
of tablets and dietary supplements 
tHawley’s 1987, p. 1257; ACGIH 1986, p. 
646). 

A single intratracheal administration 
of 50 mg zinc stearate killed 50% of all 
exposed rats (Ueda et al. 1984). A report 
in Folia Medico (Volita and Noro 1957, 
as cited in ACGIH 1986/Ex. 1-3, p. 646) 
documented the case of a worker 
exposed to zinc stearate dust for 30 
years who died from extensive fibrosis 
of the lungs. More recent studies have 
revealed incidences of pulmonary 
fibrosis associated with encephalopathy 
that stemmed directly from exposure to 
aluminum dust, which is frequently 
coated with stearic acid (British Journal 
of Industrial Medicine 1962, as cited in 
ACGIH 1986/Ex. 1-3, p. 646). 
Observations of long-term worker 
exposures to this dust in the rubber 
Industry revealed no adverse effects of 
exposure (B.F. Goodrich Rubber 
Company, private communication, as 
cited in the ACGIH 1986/Ex. 1-3, p. 646). 

In construction, maritime, and 
agriculture. OSHA is proposing a 10-mg/ 
m’ TWA limit for zinc stearate 
(measured as total particulate) and a 5- 
mg/m’ TWA limit (measured as the 
respirable fraction). The Agency 


preliminarily concludes that these limits 
will prevent the significant health risks 
associated with workplace exposures to 
zinc stearate dust at higher levels. 

OSHA believes that the pulmonary 
effects potentially associated with 
exposure to zinc stearate constitute 
material impairments of health within 
the meaning of the Act and that the 
proposed limits are necessary to reduce 
this risk. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

ZINC OXIDE DUST 

CAS: 1314-13-2; Chemical Formula: ZnO 
HS. No. 1438 

In construction, maritime, and 
agriculture, OSHA has no exposure limit 
specifically for zinc oxide dust. The 
ACGIH has a TLV«-TWA of 10 mg/m’ 
for zinc oxide, measured as total dust. In 
construction, maritime, and agriculture, 
OSHA is proposing an 8-hour TWA of 
10 mg/m’ (measured as total 
particulate) and an 8-hour TWA of 5 
mg/m’ (measured as the respirable 
fraction). These are the limits recently 
established in general industry. 

Zinc oxide dust is a white or pale 
yellow powder. Zinc oxide is used as a 
pigment and reinforcing agent in rubber, 
and ointments, in plastics, ceramics, 
floor tile, glass, as a food additive, 
dietary supplement, and in seed 
treatment, cosmetics, copier machines, 
photography and paints (Hawley’s 1987, 
p. 1255; Merck 1983, p. 1457). 

In contact with the skin of rabbits, 
zinc oxide causes mild irritation; in the 
eyes, it also causes a mild reaction 
(RTECS1991). The Uho in mice is 7950 
mg/kg (RTECS 1991). According to 
Turner and Thompson (1926/Ex. 1-1124), 
exposure to finely divided zinc oxide 
dust can produce symptoms similar to 
those of metal fume fever. Beeckmans 
and Brown (1963/Ex. 1-775) reported 
that catalytically active zinc oxide dust 
is more toxic when treated with 
ultraviolet light. Metal fume fever, the 
principal health effect of zinc oxide 
exposure, causes chills, fever, dry cough, 
and substemal pain (Rohrs 1957). 
Leukocytosis occurs in severe attacks 
(McCord 1960). Several recent studies 
suggest that exposure to zinc oxide dust 
causes respiratory effects (Gupta. 
Pandey. Misra. and Viswanathan 1986; 
Lam, Conner. Rogers et al. 1985; and 
NIOSH 1975d). Tlie PEL for zinc oxide 
may have to be reduced further if 
toxicological review at the time of 
OSHA’s first PEL update indicates that 
further reduction is warranted. 

In construction, maritime, and 
agriculture, OSHA is proposing limits of 
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10 mg/m* TWA (total particulate) and 5 
mg/m* 'TWA (respirable particulate] for 
zinc oxide. The Agency preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risk of material health 
impairment in the form of physical 
irritation and. perhaps, of respiratory 
effects. The Agency believes that the 
proposed PELs are necessary to reduce 
these risks. In addition, promulgation of 
these limits will make OSHA’s PELs for 
zinc oxide consistent across all 
regulated sectors. 

Preliminary Conclusions 

OSHA’s current generic 8-hour TWA 
particulate standard (29 CFR 1910.1000. 
Table Z-3) in construction and maritime 
was adopted from the 1970 ACGIH 
TLV®-TWA of 15 mg/m* for total dust 
and 5 mg/m* for respirable dust. At the 
time, the ACGIH considered the 15-mg/ 
m* value to be **an acceptable limit of 
good hygienic practice.** based on the 
then-prevailing “lack of knowledge” of 
any adverse exposure-related effects at 
levels below this value (Documentation 
of the Threshold Limit Values and 
Biological Exposure Indices, ACGIH 
1966/Ex. 1-13). Shortly after OSHA 
adopted the ACGIH’s 1970 limit, the 
ACGIH revised its limit downward to 10 
mg/m* for total dust and 5 mg/m* for 
respirable dust. In justifying this 
reduction, the ACGIH noted that the 
lower levels would “result in 
appreciable improvement of working 
conditions in plants where the old limit 


of 15 mg/m* formerly prevailed” 
(Documentation of the Threshold Limit 
Values for Substances in Workroom Air. 
3rd ed.. p. 190. ACGIH 1971). 

In this proposed rule. OSHA has 
preliminarily determined that it is 
appropriate to set a 10-mg/m* total 
particulate limit and to retain the 5-mg/ 
m* respirable fraction limit for those 
particulates demonstrated to have, in 
addition to physical-irritant properties, 
specific adverse health effects. This is 
the policy OSHA followed in the recent 
air contaminants rulemaking for general 
industry. These substances will also be 
identified separately in Tables Z, 
Construction; Z. Shipyards; Z. 
Longshoring & Marine Terminals; and Z. 
Agriculture. For the substances in this 
section that are physical irritants but for 
which other health effects have not 
specifically been identified, OSHA is 
retaining the 8-hour TWA total 
particulate limit of 15 mg/m* and the 8- 
hour TWA respirable fraction limit of 5 
mg/m* in construction and maritime and 
is proposing to extend these limits to 
agriculture. For those particulates not 
otherwise regulated, which includes all 
workplace particulates, both organic 
and inorganic that are not separately 
idehtified on Tables Z. Construction; Z. 
Shipyards; Z. Longshoring & Marine 
Terminals; and Z, Agriculture, OSHA is 
proposing a generic total particulate 
limit of 15 mg/m*. For all particulates. 
OSHA is retaining the 5-mg/m* TWA 
limit for the respirable fraction in 
construction and maritime and is 


proposing this limit in agriculture. 
Promulgation of these limits will make 
OSHA’s PELs for these substances 
consistent across all regulated sectors. 

11. Substances for Which Proposed 
Limits Are Based on Analogy to Related 
Substances 

Introduction 

OSHA is proposing limits for 96 
substances on the basis of their 
toxicolo^c and structural similarities to 
other chemical substances that create 
significant risks of systemic toxicity, 
ocular effects, kidney or liver damage, 
and other similarly adverse health 
effects. For many of these substances. 
OSHA has not previously had 
permissible exposure limits (PELs) in 
construction and maritime; for others, 
limits are currently in place in these 
sectors. The Agency has no PELs for any 
of these substances in agriculture. 

OSHA is proposing to establish PELs in 
construction, maritime, and agriculture 
that are identical to their limits in 
general industry. Promulgation of these 
PELs would thus make OSHA's limits 
for these substances consistent across 
all OSHA-regulated sectors. 

Table Cll-1 shows these substances, 
their CAS and HS numbers, and their 
1987-1988 ACGIH TLV»s and NIOSH 
RELs. The table also shows the current 
limits for these substances in 
construction and maritime and the limits 
OSHA is proposing for them in 
construction, maritime, and agriculture. 


Table C-1 1-1.—Substances For Which Proposed Limits Are Based on Analogy to Related Substances 


H.S. number/chemical name 

CAS No. 

Current OSHA PEL 
in construction ar>d 
maritime * 

1987-1988 ACGIH 

TLV*** 

NIOSH REL*“ 

Proposed OSHA 
PEL in construction, 
maritime, and 
agriculture * 

100^ ArAtir anhyrIrirWi ... 

108-24-7 

5 ppm TWA. 

5 ppm Ceiling.. 


5 ppm Ceiling 

1009 Acrylic add....... 

79-10-7 


10 ppm TWA. 


10 ppm TWA. Skin 

1015 Aluminum (alkyls)..... 

7429-90-5 


2 mg/m* TWA... 


2 mg/m* TWA 

1018 Aluminum (soluble salts)... 

7429^90-5 


2 mg/m» TWA. 


2 mg/m* TWA 

900A Mr-Amyi ATAtAtA....... 

628-38-0 

12*5 ppm TWA . 

125 ppm TWA..... 


125 ppm TWA 

mao Rnmn tnhrrvniriA.. 

10294-33-4 

1 ppm TWA...«. 

1 ppm Ceiling. 


1 ppm Ceiling 

1043 Bromine pentafluonde... 

7789-30-2 

0.1 ppm TWA,„.... 

0.1 ppm TWA... 


0.1 ppm TWA 

acAtatA .. 

105-48-4 

200 ppm TWA... 

200 ppm TWA... 


200 ppm TW A 

2023 tert-Butyl acetate.. 

540-88-5 

200 ppm TWA. 

200 ppm TWA,. 


200 ppm TWA 

1048 Butyl acrytat#-..... 

141-32-2 


in ppm TWA. 


10 ppm TWA 

lO.*;*! r>.ftAr.AiJtylphAnnl______ 

89-72-5 


5 ppm TWA, Skin. 


5 ppm TWA, Skin 

1059 Calcium hydroxide.... 

1305-62-0 


•5 mg/rn* TWA 


5 mg/m* TWA 

1060 Calcium oxide...... 

1305-78-8 

5 mg/m* TWA 

2 mg/m* TWA. 


5 mg/m* TWA 

1074 Cartx>ny1 fluoride.. .... 

353-50-4 


2 ppm TWA........ 


2 ppm TWA 




5 ppm STEL..-. 


5 ppm STEL 

107*5 HAtAThnl (pymralArhnI) .. 

120-80-9 


5 ppm TWA. 


5 ppm TWA, Skin 

1081 l-Chloro-l-ruiTopropane........... 

600-25-9 

20 ppm TWA. 

2 ppm TWA 


2 ppm TWA 

1098 Cobalt carbonyl (as Co).. 

10210-68-1 


0.1 mg/m» TWA.. 


0.1 mg/m* TWA 

10QQ rV^h^H hyrlrore^'honyi r>>).. 

16842-03-8 


n 1 mg/ms TWA 


0.1 mg/m* TWA 

poap (au laorryM*) . .. 

1319-77-3 

5 ppm TWA, Skin..._ 

5 ppm TWA, Skin 

2.3 ppm TWA. 

5 ppm TWA, Skin 

2043 Crotonaldehyde... 

123-73-9; 

2 ppm TWA.. 

2 ppm TWA. 


2 ppm TWA 


4170-30-3 





2049 Dometnn (Systox). 

8065-48-3 

0.1 n>g/m* TWA, 

0.1 mg/m* TWA, 


0.1 mg/m* TWA. 



Skin. 

Skin. 


Skin 

1118 Dtazinon ...... 

333-41-5 


0.1 mg/m* TWA, 


0.1 mg/m* TWA. 




Skin. 


Skin 

1121 1.1-Dichloro-l-nitroethane........ 

594-72-9 

10 ppm Ceiling. 

2 ppm TWA. 


2 ppm TWA 
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Table C -1 1 - 1 .—Substances For Which Proposed Limits Are Based on Analogy to Related Substances— Continued 


H.S. No./chemical name 


1125 p-Dichlorobenzene- 

1120 DteWoromonofluofomethane 

1135 Diethyl ketone- 

1138 Diethylene thamine- 

2071 Dinitrobenzene (aP isomers). 


2072 Dinitrotoloene.. 


1148 Dipropyl ketone. 

1150 Diquat-- 

1152 Disulfoton.^.. 


1154 DMnyl benzene.» 
1156 Endosulfan- 


2074 EPN. 

1101 Fonofos. 

1182 FormamlJe.. 


1186 Germanium tetrahydride.. 

1212 Indene.- 

1214 Iodoform.. 

2097 Isobuty! acetate. 


1219 Isobutyl alcohol-*... 

1220 Isooctyl alcohol... 

1229 n-lsopropylanilino..-... 

1231 Ketene—.....— 

1244 Methacryfic acid.......- 

1247 4-Metho)(yphenol...-.-. 

1250 Methyl acetylene-propadiene mixture (MAPP). 

2100 Methylal (dimethoxymethane)__ 

2110 Methylamine.... 

1256 Methyl demeton.... 


2109 Methylene bisphenyl isocyanate (MDI).. 

12o7 Methyl ethyl ketone peroxide (MEKP)... 
1258 Methyl formate.. 


1259 Methyl kxJWo.-... 

1260 Methyl isoamyl ketone.... 

1282 Methyl Isopropyl ketone _____ 

1265 Methyl parathion..... 

1268 Methylcydohexane........ 

1271 2 Methylcyciopentadienyl manganse tricarbonyl 
Skin (as Mn). 

1279 Monocrotophos (Azodrin)____ 

1281 Morpholine.. 


1286 Nitric acid.. 


1287 p-NitroaniOne... 

2120 Nrtromethane... ........ 

1292 Nitrotoluene; o-isomer, rrHsomer. p-isomer. 

1293 Nonane.. 


1299 Oxalic add.. 


1309 Perchloryl fluoride.. 


1320 Phosdrin (Mevinphos).. 

1323 Phosphorus oxychlonde..... 

1324 Phosphorus pentasulfide.... 


CASNa 


108-46-7 

75-43-4 
96-22-0 
111-40-0 
528-29-0:99- 
65-0; 100-25- 
4 

25321-14-6 

123-19-3 

05-00-7 

298-04-4 

1321-74-0 

115-29-7 

2104-64-5 

944-22-9 

75-12-7 

7782-65-2 

95-13-6 

75-47-8 

110-19-0 

78- 83-1 
26952-21-6 

766-52-5 

463-51-4 

79- 41-4 
150-76-5 


109-67-5 

74-89-5 

8022-00-2 

101 - 68-8 


1338-23-4 

107- 31-3 

74- 88-4 

110-12-3 

563-80-4 

298-00-0 

108- 87-2 
12108-13-3 

6923-22-4 

110- 91-8 

7697-37-2 

100 - 01-6 

75- 52-5 
88-72-2, 99- 

08-1,99-99-0 

111- 84-2 
144-62-7 

7616-94-6 

7786-34-7 


10025-87-3 

1314-80-3 


Cktfrem OSHA PEL 
in construction and 
maritime * 


75 ppm TWA.. 

1(XX) ppm TWA_ 


1 mg/m» TWA, Skin. 


1.5 mg/m* TWA. 
Skia 


0.5 mg/m* TWA. 
Skia 


20 ppm TWA.. 


10 ppm TWA. 

150 ppm TWA...... 

100 ppm TWA. 


0.5 ppm TWA. 


1000 ppm TWA „.. 


1000 ppm TWA. 
10 ppm TWA. 


0.02 ppm Ceiling. 


100 ppm TWA- 

5 ppm TWA. Skin.. 
10(i ppm TWA. 


500 ppm TWA.. 


20 ppm TWA, Skin... 

2 ppm TWA.. 

6 mg/m* TWA, Skin 

100 ppm TWA__ 

Sppm TWA. Skin_ 


1 mg/m» TWA.. 
3 ppm TWA. 


0.1 mg/m* TWA. 
Skin. 


1 mg/m* TWA.. 


1987-1908 ACGIH 
TLV«- 


75 ppm TWA; 110 
ppm STEL 

10 ppm TWA... 

200 ppm TWA.-... 

1 ppm TWA, Skin — 
1 mg/m* TWA, Skin. 


1.5 mg/m* TWA. 
Skin. 

50 ppm TWA.... 

0.5 mg/m» TWA... 
0.1 mg/m* TWA... 


10 ppm TWA. 

0.1 mg/m* TWA. 
Skia 

0.5 mg/m* TWA, 
Skia 

0.1 mg/m* TWA. 
Skin. 

20 ppm TWA. 

30 ppm STEI_ 

0.2 ppm TWA__ 

10 ppm TWA. 

0.6 ppm TWA. 

150 ppm TWA. 

187 ppm STEL. 

50 ppm TWA.. 

50 ppm Skin.. 
2 ppm TWA. Skin.... 

0.5 ppm TWA. 

1.5 ppm STEL. 

20 ppm TWA. 

5 mg/m* TWA_ 

1(XX) ppm TWA__ 

1250 ppm STEL. 

1000 ppm TWA....... 

10 ppm TWA. 

0.5 mg/m* TWA. 
Skia 

0.02 ppm Ceiling. 


0.2 ppm Celling. 

100 ppm TWA.. 

150 ppm STEI.. 

2 ppm TWA, Skin, 

A2. 

50 ppm TWA. 

200 ppm TWA. 

0.2 mg/m* TWA, 
Skin. 

AOO ppm TWA......_ 

0.2 mg/m* TWA. 
Skin. , 

0.25 mg/m* TWA. 

20 ppm TWA....... 

30 ppm STEL, Skin... 

2 ppm TWA.. 

4 ppm STEL.. 

3 mg/m* TWA, Skin. 

100 ppm TWA-.... 

2 ppm TWA, Skin. 

200 ppm TWA.. 

1 mg/m* TWA._...... 

2 mg/m* STEL_ 

3 ppm TWA—... 

6 ppm STEL. 

0.01 ppm TWA. 

0.03 ppm STEL 

Skia 

0.1 ppm TWA. 

0.5 ppm STEI_ 

1 mg/m* TWA-- 

3 mg/m* STEI_ 


NIOSH REL* 


O.-.-. 


0.005 ppm TWA... 
0.02 ppm Ceiling 
(10-mln). 


n.-.-. 

50 ppm TWA_ 

0.2 mg/m* TWA.. 


2 ppm TWA.. 


Proposed OSHA 

PEL In cor^struction, 
maritime, arxl 
agriculture * 


75 ppm TWA; 110 
ppm STEL 
10 ppm TWA 
200 ppm TWA 
1 ppm TWA 

1 mg/m* TWA, Skin 

1.5 mg/m» TWA, 
Skin 

50 ppm TWA 
0.5 mg/m* TWA 
0.1 mg/m* TW^ 
Skin 

10 ppm TWA 
0.1 mg/m* TWA, 
Skin 

0.5 mg/m* TWA. 
Skin 

0.1 mg/m* TWA, 
Skin 

20 ppm TWA; 30 
ppm STEL 
0.2 ppm TWA 
10 ppm TWA 
0.6 ppm TWA 
150 ppm TWA 

50 ppm TWA 
50 ppm TWA. Skin 

2 ppm TWA. Skin 
0.5 ppm TWA 
1.5 ppm STEL 

20 ppm TWA. Skin 

5 mg/m» TWA 
1000 ppm TWA 
1250 ppm STEL 
1000 ppm TWA 
10 ppm TWA 
0.5 mg/m* TWA, 

Skin 

0.02 ppm Ceiling 

0.7 ppm Ceilir>g 
100 ppm TWA 
150 ppm STEL 
2 ppm TWA. Skin 

50 ppm TWA 
200 ppm TWA 
0.2 mg/m* TWA, 
Skin 

400 ppm TWA 
0.2 mg/m» TWA. 
Skin 

0.25 mg/m* TWA 
20 ppm TWA 
30 ppm STEL Skm 

2 ppm TWA 
4 ppm STEL 

3 mg/m* TWA, Skin 
100 ppm TWA 

2 ppm TWA. Skin 

200 ppm TWA 

1 mg/m* TWA 

2 mg/m* STEL 

3 ppm TWA 

6 ppm STEL 
0.01 ppm TWA 
0.03 ppm STEL 

Skin 

0.1 ppm TWA 

1 mg/m* TWA 
3 mg/m* STEL 

























































































































26326 


Federal Register / Vol. 57, No. 114 / Friday. June 12, 1992 / Proposed Rules 


Table C-1 1-1.—Substances For Which Proposed Limits Are Based on Analogy to Related Substances—C ontnued 


RS. No./chomical name 


CAS No. 

Currem OSHA PEL 
in construction arnl 
maritime * 

1987-1988 ACGiH 

TLV»** 

NIO^ REL*^ 

65-44-9 

2 ppm TWA..... 

1 ppm TWA. _ 


83-26-1 

0.1 mg/m* TWA.... 

0.1 mg/m» TWA.. 


107-19-7 

1 ppm TWA. Skin__ 

1 ppm TWA Skln -,.-J 


79-09-4 


10 ppm TWA ^ 


109-60-4 

200 ppm TWA,... 

15 ppm STEl_ 

200 ppm TWA_ 



250 ppm STtrL. 


71-23-6 

200 ppm TWA.. 

200 ppm TWA. .. 


7S-5S-6 

2 ppm TWA, Skin....... 

100 ppm TWA_ 

0.05 ppm TWA......._ 

250 ppm STEL Skin.. 
2 ppm TWA Skin. 

A2. 

20 TWA. _ 


75-66-9 


7763-79-1 

0.0S ppm TWA. 


7803-62-5 

5 ppm TWA.... 


7803-52-6 

0.1 ppm TWA__ 

0.1 ppm TWA_ 


2699-79-6 

5 ppm TWA ... . 

S ppm TWA. 




10 ppm STEL.. 


3669-24-5 

0.2 mg/m» TWA, 

Skin. 

0.02 ppm TWA_ 

0 2 mg/m* TWA 

Skin. 

0.02 ppm TWA......__ 


7763-80-4 


107-49-3 

0.05 mg/m» TWA, 
Skin. 

0.1 mg/m» TWA 

Skin. 

0.05 mg/m» TWA 
Skirt 

0.1 mg/m* TWA 

Skin. 

1 ppm Ceiling. 


7440-26-0 


7719-09-7 


1^73-6 

5 mg/m» TWA.. 

2.5 mg/m* TWA 


76-03-9 


1 ppm TWA.-..,....,.. 


79-00-5 

10 ppm TWA Skin. 

10 ppm TWA SWn. 

10 ppm TWA.... 

C) ... 

75-50-3 



14ippm ATPI 


110-62-3 


50 ppm TWA__ 


1477-65-0 


0.1 mg/m* CeMing, 
Skin. 

2 ppm TWA. Skm. 


1300-73-8 

5 ppm TWA Skin_ 





Proposed OSHA 
PEL in construction, 
maritime, ervd 
aghcutture * 


1326 

2132 

1335 

1336 

1338 

1339 
2135 

1344 

2141 

1381 

2144 

1379 


2151 

2152 


PNhakc anliydrida. 

Pirtdone (2-pivalyLl.3HndaridK>rie)...^ 

Propargyt alcohol- 

Propionic add^ 

r«-Proptft acetate 

n-Propyl alcohol. 

Propylenelmine. 

Propyiorw oa i da.. 

Seferaum hexafluorida (as Se) 

Silicon latrahydride.. 

Sttblne_ 

SuNuryl auorKle- 


2149 TEOPiSuhotep). 


Tellunum hexafluohde (as Te)_ 

TEPP„ 


2159 Thallium solubie compounds (as Tl).. 


1393 

1402 

1404 

2162 

1411 

1420 

1432 


TNonyl chloride. 

Trtaltyl phosphate 
Thohtoroaoetic acicL 


1.1,2-Tdchkxoethane.. 


rvValeraidehyde.. 

m-Xylene-alpha. alph8*'diamir>e. 


1 ppm TWA 

0.1 mg/ms TWA 
1ppmTWA.SWn 
10 ppm TWA 

200 ppm TWA 
250 ppm STEL 
200 ppm TWA 
250 ppm STEL 

2 ppm TWA. SHin 


1433 XyUdine... 


20 ppm TWA 
0.05 ppm TWA 
5 ppm TWA 
0.1 ppm TWA 
5 ppm TWA 
10 ppm STEL 
0.2 mg/m* TWA. 
Skin 

0.02 ppm TWA 
0.05 mg/m> TWA, 
Skin 

0.1 mg/m* TWA. 
Skin 

1 ppm Ceibr>g 
2.5 mg/m» TWA 

1 ppm TWA 

10 ppm TWA. Skin 
10 ppm TWA 
15 ppm STEL 
SO ppm TWA 
0.1 mg/m* Ceihng. 
Skin 

2 ppm TWA, Skin 


* OSHA's PELS do ntA currently apply in Aghcultuia; OSHA*s TWA limits are lor 84K>ur exposures: its STELs are for IS mimites unless otherwise specified: and 
its ceilim arepsaks r>ot to be exceeded for any period ol time. 

** T^ ACGIH TLV*-T WA is tor an 8>hour exposure: its STELs are l&wninute limits not to be exceeded more than 4 times per day with a minimum of 60 
minutes between successive STEL exposures; and its ceilings are peaks not to be exceeded for any period of time. An A2 designation means that the ACGiH has 
designated Ihe substance a suspected human ca r cinogen. 

' NOSH TWA limits are lor 10 hour/day. 40 hour/week exposures unless otherwise specified, and its ceikngs are peaks not to be exceeded for any period of 
time unless a duration is specified in parentheses. 

^668 NiOSH considers this substance a potential occupational carcinogen er>d recommerxts that exposures be reduced to the lowest feasible concentration 


Description of the Health Effects 

The health ejects associated with 
occupational exposures to the diverse 
group of substances shown in Table 
Cll-1 vary widely, ranging from sensory 
irritation, systemic toxicity, ocular 
effects, and neuropathy to renal and 


liver damage. This variation in target 
organs reflects the fact that the 
substances in this group have not been 
grouped on the basis of similarity in 
toxic effects, target organs, or 
mechanism of action: instead, they are 
considered together because the specific 
limits being proposed for them have 


been set on the basis of toxic effects 
observed after exposure to analogous 
chemicals. Table Cll-2 shows these 
substances, along with their adverse 
health effects and the substances with 
which they share structural and 
toxicological similarities. 


Table Cl 1-2 .—-Summary of Rationale eor Proposed Limits Based on Analogy to Related Substances 


RS. No./cl>emical name 

Substance with analogous structure or activity 

Associated health effects 

1003 Acebc anhydride ... ~ 

Arxvtic add —.,., .,. 

Sensory irritation. 

1009 Acrylic add .... 

ArwfW^ »nk1. ...,,.... 

Sensory irritation. 

Pufmonary irritation. 

Sensory irritation. 

Sensory irritatiOA. 

101<^ AKiminum ...... 

WAlrfing fcmwM. . .. 

1018 Aluminum (soluble salts) ....... 

Hydrogen ctrtoiide.... ...... 

2n0a _ ___ 

Amyl acetates ........ .. 

1040 Rnmn trlhmmklA___ 

HydrogAfi bfXI*N4e ..- .. 

Sensory Irritation. 

Systemic Injury. 

S^sory irritation. 

Sensory irritation. 

Sensory irritation. 

Respiratory, livor, and kidney effects. 

Sensory irritation. 

Sensory irritation. 

Sensory irritatkxi. 

1043 RmminA pAntAfliinrxlA. 

Chlorme trifluorkSe ...... 

2022 sec-Butyi aceiata .—-- 

2023 AfMiAiA 1 ..... -. 

Acetates..... _,__ 

. 

1f\AA DiJlyl pnylflitA . .. .. . . 

Mtrtny* acryfate.....,. 

10.‘v5 p-«A<vAutyiphAnnl 

Phenol and cresol.... 

1059 Caldum hytkoxkle... 

Sodium hydroxide.......... 

lOflO \ 

Sodkint hydroxide . . -.--r. 1 

in7X pAffwiyl fkifvipA ... ... . 

Hydroiyds tO hydrogen RuondS_ _ 

1075 OpNMShoi .. ... 

Phenol -r_r___ . -.--1 

Penpheral vaso-constricbon, renal totoule oegen> 
erabon 
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Table Cl 1 - 2 .—Summary of Rationale for Proposed Limits Based on Analogy to Related Substances— Conunued 


1081 

1098 

1099 

2042 

2043 
2049 
1118 
1121 
1125 
1128 
1135 
1138 

2071 

2072 
1148 
1150 
1152 
1154 
1156 
2074 
1181 
1182 
1186 
1212 
1214 
2097 

1219 

1220 
1229 
1231 
1244 
1247 
1250 
2106 
2110 

1256 

2019 

1257 

1258 

1259 

1260 
1262 
1265 
1268 
1271 

1279 

1281 

1286 

1287 

2120 

1292 

1293 
1299 
1309 
1320 
1323 
1234 
1326 
2132 

1335 

1336 

1338 

1339 
2135 
1344 

2141 

1361 

2144 

1379 

2149 

2151 

2152 
2159 
1393 
1402 
1404 
2162 


H.S. No./chemical name 

Substance with analogous structure or activity 


Nttropropane...... 


Nick^ carbonyl.............................. 

Py\Kalt KtiHrrv^ftvwwl...... 

Nickel carbon^.................. 

/ftll MnmAre)..... 

PhorKjl........................ ... 


Acrolein....... 


Psrathion..... ... 


Parathion........ 

1 i.nirhlnrA.1-nitrnethar)e___ 

Related t M n_ 


o*Dichlorobenzene...... 

[>chlortjrTV?fV?^'Myo'^''**fv*ne.. .. 

Chloroform .... 


Methyl propyl ketone...... 

Dieth^ene t*’Mimine.. -tr. 

Ethytamirre...... 

Qjf^f)h4K'7<viA (all isomers) r.-. 



Nitro- and Dinitrobenzenes.......................... 


Methyl isobutyl ketorre....... 


Paraquat...... 

rtittiiNntnn ..... 

Parathion____................. 

DIvinyi benzer^e..... 

Styrene......... 

^nr^<^i|fan..... 

Aldrin, Dieldrin.......... 

EPN 

Parathion......... 

. ..... 

Ethyl parathion..... 

Formam^rta .. .. 

Dimethyl formemide. 

G^vmanHfm mrrahydrkJe_____-.-. 

$tihine..„„„,.,.. 

IrvfArM . . ... -. 

Naphthalene __.... ... 


Methyl iodide. 


n-Bu^ acetate... 

AlmhnI.,.,.„.„rTn-T. 

n-Butyl alcohol........_.............. 

Isooctyl alcohol..... 

Isoamyl alcohol..... 

rwisr^pmpylanttine...... 

Aniline. N,N-dimethylanilir>e.. 

Kfitene . . 

Phosgene....... ... 

UAihAT^tr Arid ..., 

Acrylic add_____ 

4-Methoxyphenol...... 

Hydroquinone._ ...... _......... 

Methyl acetylene-propadiene mixture.......... 

Methyl acetylene........ 

Meth^.!..... 


Metf»^mif>e.... 

PthylAmklSi^ ......... . 

Meth^ demeton .. 

Demeton........ 

Methylene btsphenyl isocyanate (MDI).. 

Meth^ ethyl ketnne pernxirla (MFKP). 

Toluene diisocyanate..... 

Benzoyl peroxide, hydrogen peroxide... 

Meth^ formate. 

Methyl acetate........ 

Methyl indide.,.,,...,,,.... 

Methyl bromide...........______ 

Meth^ isobutyl ketofie....... 

Meth^ tfioamyl ketnne.-. 

Methyl Isopropyl ketone.................. 

Diethyl ketone, methyl propyl ketone. 

Methyl parathir^.... ..... 

Parathion. 

Methyk^lohexarre....... 

Heptar)e... 

Methytcyclopentadtenyl manganese thcarbonyl 

Tebaethyl lead......... 

Monoorotophos (Azodhn)... 

Parathion....... 

Morpholine..... 

Ammonia r,., ,.-..., 

Nitric acki_____ 

Hydrogen chloride, sulfuric add_ 

Apjline........ 

p-NHraan8ine.... .. .. 

Nrtromethaf>e....... 

Nitroethane.. . ..... 

Nitrotoluone (all laomarB)...... 

Aniline.... 

Nonane.... 

Octane....... 

Oxalic acid.rr .. 

Sulfuric add, phosphoric add. 

Perchloryl fluoride .................. 

PfuorWe.......r,..... 

Phosdrin (Mevirrphos)..... 

Parathion. „ .... 

Phosphorus oxychloride...,. 

Phosphorous trichloride.... 

Phosphorus pentasulfide__ 

Phosphoric add... ....... 

Phthiic anhydride.. .... 

Pindone...... 

Tetrachkxophthalic anhydride, maleic anhydride_ 

Warfarin..... 

Propargyl alcohoi....... 

Ally! Alcnhrrf 

Propionic add.... 

Acetic add. ....... 

n-Propyl acetate........ 

Isopropyl acetate, n-butyl acetate. 

n-Propyl alcohol....... 

Isoprop^ alcohol.—... 

Propyloneimine. ,,, .. ^ . 

Ethyleneimine.......... . 

Proovlone oxide. 

Ethylene oxide.............. 

Selenium hexafluoride..... 

Ozone... ..... . 

Silicon tetrahydride... . 

Germane, stannane........ 

Stibine. 

ArsirM.. 

Sulfurvl fluoride.. 

Hydrogen fluoride- 

Parathion «. 

TEOP (Sulfoteo). .. 

Teilurium hexafluoride . 

Qzone ,,,.. . 

TEPP„_________ 

Parathion . 

Thallium, soluble compounds.. . 

Other nr>6tal8....... 

Thionyl chloride. 

Hydrogen chloride......^...... 

Tributyl phosohate.. 

Triphenyl phosphate 

Trichloroacetic add__ 

? 9.nichlnrripropiorW« arid 

1.1J2-Trichloroethane.... ^ 

Chloroform... 


Associated health effects 


Damage to heart muscle, liver, and kidneys. 
Systemic toxicity. 

Systemic toxicity. 

Central n&rvous system effects. 

Sensory irritation, sensitization. 

Cholinesterase inhibition. 

Cholinesterase inhibition. 

Systemic toxicity. 

Neurological effects, cataract formatioa 
Hepatotoxictty, cardiac sensitization. 

Narcosis. 

Irritation, sensitization. 

Aniline Cyanosis. 

Methemoglobinemia. 

Narcosis. 

Ocular effects. 

Cholinesterase inhibition. 

Sensory Irritation. 

Neurok^ical effects. 

Cholinesterase inhibitioa 
Cholir>e8terase inhibition. 

Testicular toxicity, teratogenicrty. 

Herrrolytk: effects. 

Serrsory irritation. 

Irritation, hepatotoxicity. 

Sensory irritatioa 
Irritation, narcosis. 

Sensory irritation. 

Hemolytic effects. 

Sensory irritation. 

Serrsory irritation. 

Ocular effects. 

Pulmonary effects. 

Systemic toxicity. 

Sensory irritation. 

Ocular effects, respiratory effects, inner ear trita> 
tioa 

Sensitization. 

Sensory irritation. 

Serrsory irritation. 

Central nervous system effects. 

Neuropathy. 

Narco^ sensory irritation. 

ChoUrresterase inhibition. 

Imtatioa 

Central nervous system effects, chronic lung ef¬ 
fects. 

Cholinesterase inhibition. 

Kidney and liver degeneration, sensory irritabon. 
Sensory irritatioa 
Methernoglobin formation. 

Sensory irritation. 

Methernoglobin formatioa 
Narcosis. 

Irritation, bums. 

Fluorosis. 

Cholinesterase inhibition. 

Sensory irritatiorr, respiratory effects. 

Sensory irritation. 

Sensory irritatioa 
Inhibition of blood clottir>g. 

Sensory irritatioa 
Sensory irritatioa 
Sensory irritatioa 
Sensory irritatioa 
Carcinogenicity. 

Central nervous system depression, serrsory irrita¬ 
tioa 

Respiratory irritation. 

Sensory irritation. 

Hemolysis. 

Ruorosis. 

Cholinesterase Inhibition. 

Respiratory irritatioa 
Cholinesterase inhibitioa 
Neurological effects. 

Sensory irritation. 

Narcosis, cholinesterase lr9vbitioa 
Sensory irritation. 

Liver damage. 
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Table Cll-2 .—Summary of Rationale for Proposed Limits Based on Analogy to Related Substances— Continued 


H.S. No./chemical name 

Substance with analogous structure or activity 

Associated health effects 

1411 Tnmethylamine......... -.. .. 

nimAthyiarrvna ..... . 

Sensory irritaboa 

Sensory irritation. 

Allergic respiratory sensitization 

Methemogiobin formation 

1420 n-Valeraldohyde_ _ __ 

Saturated aliphatic aldehydes....___- 

1432 m-Xylene-alpha.alpha', diamine...... .. 

Phenylenediamine_____................... 

1433 Xylidtne....... 

Aniline.. , __, 





The use of structural analogy is a 
reasonable methodology for limit-setting 
because of the similarities in structure 
and activity between each substance in 
this group and at least one other toxic 
substance. Industrial hygienists and 
toxicologists frequently use this 
approach when dealing with lesser 
known substances either in the 
workplace or the laboratory. The limits 
for the substances in this group are 
being proposed based on dose-response 
information for other compounds that 
have a similar chemical structure or are 
known to have a similar mechanism of 
action. For example, limits are being 
proposed for a number of substances 
that are known cholinesterase inhibitors 
[fncluding diazinon, disulfoton, and 
monocrotophos): however, since direct 
dose-response data are not available for 
these substances specifically. OSHA has 
proposed limits that are similar to the 
proposed limit for parathion, another 
cholinesterase inhibitor for which 
adequate dose-response data are 
available. 

It is important to note that the setting 
of a limit on the basis of analogy to 
other substances does not mean that no 
information is available to demonstrate 
that the substance is toxic; acute animal 
data are available to demonstrate the 
toxicity of all of the substances for 
which limits are being proposed in this 
category, and. for several substances, 
there are case reports of human 
poisonings caused by exposiu*e. Tbus, 
the limits being proposed for these 
substances reflect much more than a 
theoretical consideration of chemical 
structure and physiologic reaction: the 
hazardous nature of exposure to every 
substance in this category has been 
demonstrated beyond doubt, although 
the precise level at which these effects 
%vill occur has not been established with 
certainty. 

The following sections describe 
OSHA’s preliminary findings for the 
substances in this group. They also 
discuss the material health impairments 
likely to occur among workers in 
oonstniction. maritime, and agriculture 
as a consequence of occupational 
exposure to these substances. 


ACETIC ANHYDRIDE 

CAS: 108-24-7; Chemical Formula: 

(CHaCOhO 
H.S. No. 1003 

The OSHA PEL for acetic anhydride 
in construction and maritime operations 
is 5 ppm as an 8-hour TWA. There is no 
limit iq agriculture. The ACGIH has a 
TLV* of 5 ppm as a ceiling, based on 
analogy with acetic acid’s (TLV*=5 ppm 
ceiling) irritant potential. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. In 
construction, maritime, and agriculture. 
OSHA is proposing a 5 ppm ceiling for 
acetic anhydride. This is the limit 
recently established for this substance 
in general industry. 

Acetic anhydride is a colorless, 
mobile, strongly refractive liquid with a 
strong odor. Acetic anhydride is used in 
the manufacture of plastics and 
cellulose acetate fibers, in the synthesis 
of vinyl acetate, and as a dehydrating 
and acetylating agent in the production 
of insecticides, pharmaceuticals, dyes, 
explosives, perfumes, and aspirin 
(ACGIH 1986, p. 5). 

In one study, rats inhaling 1000 ppm of 
acetic anhydride for 4 hours survived, 
but 2000 ppm was fatal (Smyth 1956/Ex. 
1-759). In human studies, eye. nose, and 
throat irritation has been observed, and 
it has been suggested that bronchial and 
lung injury may occur as a consequence 
of exposure (Henderson and Haggard 
1943], as cited in ACGIH 1988/Ex. 1-3, p, 
5). Skin bums and serious comeal injury 
have been reported in industrial settings 
when workers came into contact with 
the liquid (McLaughlin 1946/Ex. 1-641), 
and acetic anhydride is a marked 
lacrimator (Fairhall 1949b, as cited in 
ACGIH 1986/Ex. 1-3, p. 5). 

In light of acetic anhydride’s potential 
for acute toxicity, OSHA is proposing a 
5-ppm ceiling limit in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
from the significant risk of ocular and 
respiratory effects associated with high, 
short-term exposures to acetic 
anhydride. OSHA believes that ocular 
and respiratory effects constitute 
material impairments of health. The 
proposed limit will substantially reduce 
these risks among workers exposed to 
this substance in these sectors. In 


addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

ACRYUC ACID 

CAS: 79-10-7; Chemical Formula: 

GHj^CHCOiH 
H.S. No. 1009 

OSHA has no permissible exposure 
limit for acrylic acid in construction, 
maritime, or agriculture operations. The 
ACGIH has an 6-hour TLV*-TWA of 10 
ppm. NIOSH has no REL. OSHA is 
proposing an 8^hour TWA of 10 ppm. 
with a skin notation, for acrylic acid in 
construction, maritime, and agriculture. 
This is the limit recently established for 
this substance in general industry. 

Acrylic acid is a colorless, corrosive 
liquid with a distinctive acrid odor. 
Acrylic acid is known to polymerize 
explosively with amines, ammonia, 
oleum, and chlorosulfonic acid, and it is 
incompatible with strong alkalis and 
pure nitrogen. Occupational exposure to 
acrylic acid usually occurs when the 
chemical is used in the form of methyl, 
ethyl, or butyl esters in the manufacture 
of acrylic resins. It is also used in 
coatings, paints, adhesives, polishes, 
general finishes, and in binders (ACGIH 
1986, p. 14.1(87)). 

Data indicate that the oral LDm in rats 
is between 0.25 and 0.5 mg/kg (Dow 
Chemical Company 1977f, as cited in 
ACGIH 1986/Ex. 1-3. p. 14), and the skin 
absorption LD50 in rabbits is 0.95 ml/kg 
(Smyth, Carpenter, Weil et al. 1962/Ex. 
1-441). Another study indicates that 
rabbits given acrylic acid orally showed 
no ill effects at a level of 0.025 mg/kg 
(Klimkina et al. 1969, as cited in ACGIH 
1986/Ex. 1-3. p. 14). and Gage (1970/Ex. 
1-318) reports that rats exposed to 80 
ppm for 6 hours daily for 20 days 
showed no adverse effects. 

Case reports indicate that acute 
exposures To acrylic acid In workers 
have caused skin bums, eye bums, and 
upper respiratory tract effects (ACGIH 
1986/Ex. 1-3. p. 14). NIOSH (Ex. 847, 
Table N2) believes that the PEL for 
acrylic acid should be lower than the 
limit being proposed, based on recent 
studies demonstrating degeneration of 
the nasal mucosa, changes in pulmonary 
function, and skin absorption in animals 
exposed to this substance (Miller. Ayres. 
Jersey, and Mckenna 1981 and Silver. 





















Federal Register / Vol. 67. No. 114 / Fnday, June 12, 1992 / Proposed Rules 


26329 


and Murphy 1981, both as cited in 
ACGIH 198e/Ex. 1-3. p 14.1). OSHA is 
aware of the recent literature on acrylic 
add; however, the primary objective of 
this rulemaking is to make the Agency’s 
limits consistent across sectors. In a 
future PEL update rulemaking, OSHA 
will evaluate the evidence for acrylic 
add to determine whether a reduction in 
the PEL is warranted. 

At the present time, however, OSHA 
preliminarily concludes that an 8-hour 
TWA PEL of 10 ppm and a skin notation 
are necessary to protect workers in 
construction, maritime, and agriculture 
from the significant risk of nasal and eye 
irritation, both material health 
impairments that are potentially 
associated with exposure to aciylic acid. 
The Agency believes that this li^t will 
substantially reduce this risk and 
prevent recurrences of the bums and 
irritation previously associated with 
occupational exposures to acrylic add. 

In addition, promulgation of this limit 
will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

ALUMINUM (ALKYLS) 

CAS: 7429-00-6 
Chemical Formula: Al 
H.S. No. 1015 

ALUMINUM (SOLUBLE SALTS) 

CAS: 7429-90-5 
Chemical Formula: Al 
H.S. No. 1018 

OSHA has no permissible exposure 
limits in construction, maritime, or 
agriculture for either the soluble salts of 
aluminum or the aluminum alkyls. The 
ACGIH has an 8-hour TLV^-TWA limit 
of 2 mg/m^ for aluminum (soluble salts) 
and of 2 mg/m^ for the aluminum alkyls. 
There is no NIOSH REL, but NIOSH 
concurs (Ex. 8-47. Table Nl) that the 
limits being proposed are ajppropriate. 
OSHA is proposing a 2 mg/m* 8-hour 
TWA PEL for the aluminum alkyls emd 
the soluble salts of aluminum in 
construction, maritime, and agricultural 
operations. This is the limit recently 
established for these substances in 
general industry. 

Aluminum in its elemental form is a 
white, malleable, ductile metal (ACGIH 
1986, p. 22). Aluminum alkyls are 
organic compounds containing 
aluminum; the decomposition products 
of the alkyls (such as aluminum trioxide) 
are mucous membrane and pulmonary 
irritants. The soluble salts (e.g., 
aluminum sulfate, aluminum trichloride) 
form hydrolyzed acid in contact with 
moisture. 

OSHA's limits for the aluminum 
soluble salts were set for general 
industry workplaces on the basis of the 
amount of hydrolyzed acid, such as 


hydrochloric acid or sulphuric add, in 
their acid compounds. For example, 
three mols of hydrogen chloride (HCl) 
hydrolize from one mol of aluminum 
chloride; since HCl has a PEL of 5 ppm, 
a PEL of 2 mg/m^ for aluminum chloride 
(which is a soluble salt of aluminum) 
would provide the same degree of 
protection from irritation as that 
provided by OSHA's limit for HCl. The 
acute toxicity of aluminum chloride is 
generally representative of the toxidty 
of all of the soluble salts of aluminum. 
For the aluminum alkyls, toxicity data 
are sparse. However, all of the 
nonhalogenated alkyls decompose into 
aluminum oxide fume, and the 
halogenated alkyls are even more 
irritating because of acid hydrolysis. 

OSHA is proposing an 8-hour TWA 
limit of 2 mg/m^, for both the soluble 
salts of aluminum and the aluminum 
alkyls, in construction, maritime, and 
agriculture. The Agency preliminarily 
condudes that these limits will protect 
workers in these sectors against the 
significant risk of irritation and skin 
bums, which constitute material health 
impairments that are associated with 
exposure to these substances. In 
addition, promulgation of these limits 
will make OSHA's PEL for these 
substances consistent across all 
regulated sectors. 
sec-AMYL ACETATE 
CAS: 628-63-7; Chemical Formula: 

CH3C00CH(CH,)C»H7 
H S. No. 2006 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit for sec-amyl acetate is 125 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV® of 
125 ppm (665 mg/m*) as an 8-hour TWA 
for this substance; NIOSH has no REL 
but concurs (Ex. 8-47, Table N3A) with 
the limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 125 
ppm for sec-amyl acetate in agriculture. 
This is the limit recently established for 
this substance in general industry. 

sec-Amyl acetate is a colorless, 
volatile liquid with a mild, non-residual, 
fruity odor. This substance is used as a 
solvent for nitrocellulose and ethyl 
cellulose cements, coated papers, 
lacquers, leather finishes, nail enamels, 
plastic wood, textile sizing, printing 
compounds, washable wallpaper, and 
chlorinated rubber. sec-Amyl acetate 
also finds use in metallic paints, 
perfumes, and pearlescent coatings for 
artifidal pearls (ACGIH 1988, p. 29; 
Hawley’s 1987, p. 75; HSDB 1989). 

sec-Amyl acetate is an irritant of the 
eyes, skin, and respiratory tract; at high 
concentrations, it causes narcosis. The 
lowest lethal concentration in guinea 


pigs is 10.000 ppm for 5 hours (RTEC.S 
1990). Much of the toxicological 
literature does not distinguish between 
the isomers of amyl acetate; however, 
all of the industrially important amyl 
acetate isomers have similar 
toxicological effects (AIHA1978; 
Pagnotto 1964). Guinea pigs exposed to a 
10,000-ppm concentration of sec-amyl 
acetate for 5 hours showed signs of eye 
and nose irritation, became narcotized, 
and died (Clayton and Clayton 1961. p. 
2274). When the concentration was 
lowered to 5000 ppm for 13 hours, guinea 
pigs developed the same signs and 
symptoms but subsequently recovered 
(Clayton and Clayton 1981, p. 2274). 

Humans exposed to a 5000- to 10.000- 
ppm concentration of sec-amyl acetate 
for short periods of time (not further 
specified) experienced irritation of the 
eyes and nasal passages (van Oettingen, 
1960); however, exposure to a 1000-ppm 
concentration for 1 hour caused toxic 
effects described as “serious" (Amor 
1950). A 200-ppm concentration of sec- 
amyl acetate is reported to have caused 
eye, nose, and upper respiratory tract 
irritation in one individual exposed for 
an unspecified amount of time (RTECS 
1990). 

Based on this evidence in humans and 
animals, and by analogy to effects 
caused by exposure to n-amyl acetate. 
OSHA is proposing to establish an 8- 
hour TWA PEL for sec-amyl acetate of 
125 ppm in agriculture; adoption of this 
limit would establish the same PEL for 
workplaces In all OSHA-regulated 
industry sectors. The Agency 
preliminarily concludes that 
occupational exposure to sec-amyl 
acetate causes irritation of the eyes and 
respiratory tract, and. at high 
concentrations, narcosis. Accordingly. 
OSHA believes that, in the absence of a 
permissible exposure limit, workers in 
agriculture are potentially at significant 
risk of these exposure-related effects 
and that the proposed PEL will 
substantially reduce these risks. 

BORON TRIBROMIDE 

CAS: 10294-33-4; Chemical Formula: 

BBra 

H.S. No. 1040 

In construction and maritime. OSHA 
has a limit of 1 ppm as an 8-hour TWA 
for boron tribromide. There is no limit in 
agriculture. The ACGIH has a 1-ppm 
TLV*-ceiling limit for boron tribromide. 
NIOSH has no REL for this substance. 
The proposed PEL in construction, 
maritime, and agriculture, with which 
NIOSH concurs (Ex. 8-47, Table Nl). is a 
ceiling of 1 ppm. This is the limit 
recently established for boron 
tribromide in general industry. 
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Boron tribromide is a colorless, 
fuming liquid used primarily in the 
manufacture of diborane and high-purity 
boron (ACGIH 1988, p. 62). 

Boron tribromide has a high potential 
for acute local irritation, and its 
-potential for systemic toxicity is 
analogous with that of hydrogen 
bromide (HBr). On decomposition, one 
molecule of boron tribromide would be 
expected to produce three molecules of 
HBr (ACGIH 1986/Ex. 1-3, p. 82). 
Animals repeatedly exposed to boron 
tribromide develop pneumonia, and 
exposure to 100 ppm caused a uniformly 
high mortality rate in animals of six 
laboratory species (Stokinger, Spiegel et 
al. 1953, as cited in ACGIH 1986/Ex. 1-3, 
p. 63). Rats, rabbits, and mice exposed 
to 1.5, 3.4, or 12.8 ppm boron trifluoride 
developed pneumonitis and dental 
fluorosis, although the evidence of 
pneumonitis was described as 
“marginal** at the lowest level tested 
(Torkelson, Sadek, and Rowe 1961, as 
cited in ACGIH 1986/Ex. 1-3, p. 63), 

Based on this evidence of boron 
tribromide's severe pulmonary toxicity 
at exposure levels of 3.4 ppm, OSHA is 
proposing a ceiling limit of 1 ppm for 
this substance in construction, maritime, 
and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
from the significant risk of serious 
pulmonary damage, a material health 
impairment that is associated with 
exposure to this substance at levels 
above the proposed PEL In addition, 
promulgation of this limit will make 
OSHA*s PEL for this substance 
consistent across all regulated sectors. 
BROMINE PENTAFLUORIDE 
CAS: 7789-30-2; Chemical Formula: BrFs 
H.S, No. 1043 

In construction and maritime, OSHA’s 
limit for bromine pentafluoride is 0.1 
ppm as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV*-TWA of 0.1 ppm for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
proposed limit. OSHA is proposing an 8- 
hour TWA of 0.1 ppm for this substance 
in agriculture. This is the limit recently 
established for this substance in general 
industry. 

Bromine pentafluoride is a highly 
reactive pale yellow liquid at 
temperatures below 40.3 X; above this 
temperature, it is a colorless, pungent, 
corrosive gas. It is used in organic 
synthesis and as an oxidizer in liquid 
rocket propellants (Hawley’s 1987, p. 
170). 

Bromine pentafluoride has been 
shown to be acutely toxic in animals. 
Animals exposed to bromine 


pentafluoride vapor at 500 ppm 
exhibited immechate symptoms of 
gasping, swollen eyelids, clouded 
corneas, tearing, salivation, and acute 
distress: these symptoms appeared after 
exposure for a period as short as three 
minutes. Exposures to 50 ppm were fatal 
after 30 minutes, and chronic exposures 
above 3 ppm resulted in severe 
nephrosis (in some animals), as well as 
marked hepatosis and severe 
respiratory involvement (The Matheson 
Co., Inc., as cited in ACGIH 1986/Ex. 1- 
3. p. 66). Bromine pentafluoride is 
toxicologically more active than free, 
elemental fluorine, and its toxicity 
appears to be closely related to that of 
chlorine trifluoride (Horn and Weir 
1955/Ex, 1-592; Horn and Weir 1956, as 
cited in ACGIH 1986/Ex. 1-3, p. 66). 
Chlorine trifluoride has caused severe 
toxicity and some fatalities in dogs and 
rats exposed over a period of 6 months 
to an average concentration of 1.17 ppm 
for 6 hours daily (Horn and Weir 1955/ 
Ex. 1-592). 

OSHA is proposing a PEL of 0.1 ppm 
as an 8-hour TWA for bromine 
pentafluoride in agriculture to prevent 
the signiHcant risk of serious systemic 
injury potentially associated with 
exposure to this substance at levels 
above the proposed limit. The Agency 
preliminarily concludes that this limit 
will substantially reduce this risk of 
systemic toxicity, which constitutes a 
material impairment of health, among 
agricultural workers. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
sec-BUTYL ACETATE 
CAS: 105-46-4; Chemical Formula: 

CH3COOCH(CH3)CHaCH3 
H.S. No. 2022 

OSHA*s PEL for sec-butyl acetate in 
general industry, construction, and 
maritime is 200 ppm as an 8-hour TWA; 
there is no PEL in agriculture. The 
ACGIH TLV*-TWA for sec-butyl 
acetate is 200 ppm as an 8-hour TWA. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing an 8-hour 
TW^A PEL of 200 ppm for sec-butyl 
acetate in agriculture. This is the limit 
recently established for this substance 
in general industry. 

sec-Butyl acetate is a colorless liquid 
with the fruity odor that is characteristic 
of acetates (ACGIH 1986, p. 73). sec- 
Butyl acetate is widely used as a 
solvent; some materials that contain this 
substance are thinners, nitrocellulose 
lacquers, nail enamels, and leather 
finishes (HSDB 1990). 

In both humans and animals, sec- 
butyl acetate causes irritation of the 


eyes, mucous membranes, and 
respiratory tract; at high concentrations, 
it is believed to cause narcosis (ACGIH 
1988, p. 73; Proctor, Hughes, and 
Fischman 1988, p. 105). By analogy with 
the effects of exposure to other acetates, 
overexposure to sec-butyl acetate 
causes the gradual onset of narcosis; the 
oral administration of acetates (form 
and dose not specified) caused a 
progressive loss of coordination in 
rabbits (Clayton and Clayton 1981, pp. 
2268-2269). The vapor of sec-butyl 
acetate is reported to be less irritating to 
humans than the vapor of n-butyl 
acetate (ACGIH 1986, p. 73). Repeated 
contact of the skin with this substance 
causes irritation and dermatitis; possible 
allergic reactions have also been 
reported (Genium MSDS1983, No. 519: 
New Jersey Fact Sheet 1985, p. 2). 

Based on this evidence, OSHA 
preliminarily concludes that agricultural 
workers exposed to this substance at 
the levels permitted by the absence of a 
limit are at significant risk of 
experiencing irritation of the eyes, skin, 
mucous membranes, and upper 
respiratory tract. At very hi^ 
concentrations, they may also be at risk 
of experiencing narcotic effects. The 
Agency believes that establishing a PEL 
of 200 ppm as an 8-hour TWA will 
protect workers in agriculture from these 
signiHcant risks, which OSHA considers 
material health impairments. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

tert-BUTYL ACETATE 

CAS: 540-88-5; Chemical Formula: 

CH3COOC(CHs)3 
H.S. No. 2023 

In general industry, construction, and 
maritime, OSHA*s permissible exposure 
limit for tert-butyl acetate is 200 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 200 ppm for this substance. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL in agriculture of 200 ppm for 
tert-butyl acetate. This is the limit 
recently established for this substance 
in general industry. 

The principal use for tert-butyl acetate 
is as a gasoline additive; however, this 
substance is also used as a solvent 
(HSDB 1986). tert-Butyl acetate is a 
^colorless liquid with a fruity, acetate¬ 
like odor (ACGIH 1986, p. 74). 

tert-Butyl acetate is an irritant of the 
eyes, mucous membranes, and upper 
respiratory tract in both animals and 
humans; at high concentrations, this 
substance is believed to be a depressant 
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of the central nervous system (Proctor, 
Hughes, and Fischman 1908. p. 105; 
ACCIH1980. p. 74). The vapors of tert- 
butyl acetate are reported to be less 
irritating to the throat than those of n- 
butyl acetate (ACGIH 1986, p. 74). The 
administration of excessive (dose not 
further specified) quantities of acetates 
Initially causes eye. throat, and nose 
irritation, followed by the gradual onset 
of narcosis; these effects reverse when 
exposure ceases (Clayton and Clayton 
1981, p. 2268). Human subjects exposed 
for 2 to 3 hours to butyl acetate 
concentrations (isomer not specified) of 
400 to 600 ppm did not experience 
symptoms of narcosis, although eye 
irritation was experienced at a 200- to 
300-ppm concentration (Clayton and 
Clayton 1981. p. 2271). 

Based on this evidence. OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in a^culture are at significant 
risk of experiencing the eye. nose, and 
throat irritation associated with 
exposure to tert-butyl acetate and that 
they may also be at significant risk of 
experiencing central nervous system 
depression. The Agency believes that 
establishing an 8-hour TWA PEL of 200 
ppm will substantially reduce this risk. 

In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

BUTYL ACRYLATE 

CAS: 141-32-2; Chemical Formula: 

H2C=CHC02{CH2)3CHj 
H.S. No. 1048 

In construction, maritime, and 
agriculture. OSHA has no limit for butyl 
acrylate. The ACGDTs TLV®-TWA is 
10-ppm. NIOSH has no REL The 
proposed PEL, with which NIOSH 
concurs (Ex. 8-47, Table Nl), is 10 ppm 
as an 8-hour TWA; this limit would 
apply in construction, maritime, and 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Butyl acrylate is a colorless, 
flammable liquid. Butyl acrylate is used 
in the manufacture of polymers and 
resins and is also used in paint 
formulations (ACGIH 1986, p. 75). 

Butyl acrylate is a skin and eye 
Irritant and is toxic to animals. The LCm 
for a 4-hour exposure is 1000 ppm 
(Carpenter, Weil, and Smith 1974/Ex. 1- 
304). In rabbits, the dermal LDso for 
butyl acrylate is approximately 1800 
mg/kg, compared with 1235 mg/kg for 
methyl acrylate (Smyth. Carpenter, and 
Weil 1951/Ex. 1-439). Butyl acrylate has 
also been found to be mildly irritating to 
the skin and to produce comeal necrosis 
in the unwashed eyes of rabbits 


(Holland 1974. as cited In ACGIH 1986/ 
Ex. 1-3, p. 75). 

OSHA is proposing an 8-hour TWA 
PEL of 10 ppm for butyl acrylate, based 
on the similarity of the toxicological 
response of butyl acrylate to methyl 
acrylate, for which OSHA also has a 10- 
ppm TWA limit. The Agency 
preliminarily concludes that this limit is 
necessary to reduce the significant risk 
of skin irritation and comeal necrosis, 
which constitute material health 
impairments that are associated with 
exposure to butyl acrylate. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
o-sec-BUTYLPHENOL 
CAS No. 89-72-5; Chemical Formula: 

CaHslCHslCHCsHOH 
H.S. No. 1055 

In construction, maritime, and 
agriculture. OSHA has no limit for o-sec- 
butylphenol. The ACGIH has a 5-ppm 8- 
hour TLV*-TV\^A, with a skin notation. 
NIOSH has no REL, but concurs (Ex. 8- 
47, Table Nl) with the proposed limit. 
The proposed PEL for o-sec-butylphenol 
in the construction, maritime, and 
agriculture industries is an 8-hour TWA 
of 5 ppm. with a skin notation. This is 
the limit recently established for this 
substance in general industry. 

o-sec-Butylphenol is a colorless liquid. 
It is used as a chemical intermediate for 
preparing resins, plasticizers, surface 
active agents, and other products 
(ACGIH 1986, p. 84). 

Animal studies indicate that contact 
with o-sec-butylpheno! causes Irritation 
of the skin, eyes, and respiratory tract 
and may result in skin bums. A Dow 
Chemical Company study (1977i. as 
cited in ACGIH 1986/Ex. 1-3, p. 84) 
showed that the oral and skin 
absorption LDsoS for ^nea pigs ranged 
between 0.0 and 2.4g7kg. Prolonged 
contact of o-sec-butylphenol with the 
skin of these animals resulted in bums, 
whereas direct application to the eyes 
did not cause comeal injury. The oral 
LDso for rats is 2700 mg/kg (RTECS 
1990), and rats exposed to saturated air 
levels of this chemical survived for 
seven hours (Dow Chemical Company 
1977i. as cited in ACGIH 1986/Ex. 1-3, p. 
84). The intravenous LDm for mice is 6 
mg/kg (RTECS 1990). Acute workplace 
exposures to o-sec-butylphenol have 
resulted in mild respiratory irritation 
and skin bums (ACGIH 1988/Ex. 1-3, p. 
84). 

OSHA is proposing an 8-hour TWA 
limit of 5 ppm for o-sec-butylphenol, 
with a skin notation, in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit is necessary to protect workers in 


construction, maritime, and agriculture 
from the significant risks of eye and 
respiratory tract irritation and skin 
bums potentially associated with 
exposure to this substance. OSHA 
believes that eye and mucous membrane 
irritation and skin bums constitute 
material health impairments within the 
meaning of the Act. Promulgation of this 
limit will also make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

CALCIUM HYDROXIDE 

CAS: 1305-62-0; Chemical Formula: 

Ca(OH )2 
H.S. No. 1059 

In construction, maritime, and 
agriculture. OSHA has no limit for 
calcium hydroxide; the ACGIH has a 
TLV®-TWA of 5 mg/m*. There is no 
NIOSH REL, but NIOSH concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed. OSHA is proposing a PEL of 5 
mg/m* as an 8-hour TWA for calcium 
hydroxide in the construction, maritime, 
and agriculUire industries. This is the 
limit recently established for this 
substance in general industry. 

Calcium hydroxide is a soft, white, 
odorless, crystalline powder with an 
alkaline, bitter taste. It is used in 
building and paving materials, in 
lubricants, in drilling fluids, in 
pesticides, and in the manufacture of 
paper. There are many other industrial 
uses for this substance (ACGIH 1986. p. 
91). 

Calcium hydroxide is a moderate to 
severe caustic and irritant when it 
comes into contact with the skin, eyes, 
or mucous membranes of the upper 
respiratory tract (ACGIH 1986/ Ex. 1-3, 
p. 92; Sax and Lewis 1989, p. 682). The 
oral LDso in rats is reported to be 7.34 c/ 
kg (Smyth, Carpenter, Weil et al. 1969/ 
Ex. 1-442). Industrial experience with 
this substance has not shown a high 
incidence of adverse health effects, 
although Sax (1984) reports that it is 
known to cause dermatitis (p. 621). 
Calcium hydroxide is also mutagenic 
(Sax 1984). 

In the prior rulemaking, one 
commenter argued that calcium 
hydroxide should be regulated as a 
nuisance dust, l.e., should have a PEL of 
10 mg/m*. In response, OSHA staled 
that the Agency does not agree that 
calcium hydroxide is a biologically inert 
substance. Instead. OSHA agrees with 
Sax (1984). who reports that. ”in the 
form of dust, it [calcium hydroxide] is 
considered to be an important industrial 
hazard.” OSHA believes that a PEL of 5 
mg/m*, half that of the inert particulate 
limit, is appropriate for this well-known 
eye, skin, and upper respiratory tract 
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irritant. OSHA is proposing an 8-hour 
TWA limit for calcium hydroxide of 5 
mg/m* to protect workers in 
construction, maritime, and agriculture 
from the significant risk of skin, eye. and 
mucous membrane irritation, which 
OSHA considers material impairments 
of health. The Agency preliminarily 
concludes that this limit will reduce 
these risks substantially. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
CALCIUM OXIDE 

CAS: 1305-78-6: Chemical Formula: CaO 
H.S. No. 1060 

In general industry, construction, and 
maritime. OSHA’s 8-hour TWA 
permissible exposure limit for calcium 
oxide is 5 mg/m*. There is no limit in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. The ACGIH TLV* 
for calcium oxide, which was set on the 
basis of analogy with sodium hydroxide, 
a widely recognized sensory irritant, is 2 
mg/m* as an 8-hour TWA. OSHA is 
proposi^ a 5-mg/m* 8-hour TWA PEL 
for calcium oxide in agriculture. This 
action will make OSHA’s PEL for 
calcium oxide consistent across all 
regulated sectors. 

Calcium oxide (lime) is a white or 
grayish-white powder. It is produced 
when limestone is calcined to drive off 
carbon dioxide. Calcium oxide is used 
as a refractory material; as a flux in 
steelmaking: as a binding agent in 
building, pulp and paper manufacture, 
sugar refining, and leather tanning; as 
the raw material for chlorinated lime 
bleaching powder, and as a soil 
treatment in agriculture (Parmeggiani 
1983). 

The amount of information that has 
been published specifically about 
calcium oxide’s toxicological effects in 
animals or humans is limited. In direct 
contact with tissues, calcium oxide can 
result in bums and severe irritation 
because of its high reactivity and 
alkalinity. The major complaints of 
workers exposed to lime consist of 
irritation of the skin and eyes, although 
inflammation of the respiratory 
passages, ulceration and perforation of 
the nasal septum, and even pneumonia 
have been attributed to inhalation of the 
dust (ACGIH 1986/Ex. 1-3. p. 92). The 
Pennsylvania Department of Health 
reported that strong nasal irritation 
occurred as a consequence of exposure 
to a mixture of calcium-oxide-containing 
dusts at a concentration of 
approximately 25 mg/m*, but that 
exposure to concentrations of 9 to 10 
mg/m* produced no observable 
irritation (Wands 1981a, in Clayton and 


Clayton 1981, p. 3054). By comparison, 
exposure to airborne sodium hydroxide 
at a concentration of between 0.005 and 
0.7 mg/m* produced buming/redness of 
the nose, throat, or eyes in workers 
engaged in cleaning operations (Hervin 
and Cohen 1973/Ex. 1-945, as cited in 
NIOSH 1978k/Ex. 1-965). Thus, the 
demonstrated effect level for sensory 
irritation caused by exposure to sodium 
hydroxide is below 1 mg/m*, while that 
for calcium oxide is above 9 mg/m*. 

Based on evidence that exposure to 
calcium oxide at levels above 9 mg/m* 
may cause tearing of the eyes and 
mucous membrane irritation, OSHA 
preliminarily concludes that the 
proposed 8-hour TWA limit of 5 mg/m* 
is appropriate for agricultural 
workplaces. The Agency believes that 
this limit will protect exposed workers 
in agriculture from the significant risk of 
sensory irritation known to occur at 
concentrations of 9 to 10 mg/m*. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
CARBONYL FLUORIDE 
CAS: 353-50-4: Chemical Formula: COF 2 
H.S. No. 1074 

In construction, maritime, and 
€Lgriculture. OSHA has no limit for 
carbonyl fluoride. The ACGIH has an 8- 
hour TLV^-TWA of 2 ppm and a 15- 
minute TLV*-STEL of 5 ppm for this 
substance. There is no NIOSH REL The 
PELS OSHA is proposing for 
construction, maritime, and agriculture 
are an 8-hour TWA of 2 ppm and a 15- 
minute STEL of 5 ppm. NIOSH concurs 
(Ex. 8-47. Table Nl) with these limits, 
which are identical to those recently 
established for this substance in general 
industry. 

Carbonyl fluoride is a colorless gas. 
This substance is used in organic 
synthesis (Hawley’s 1987, p. 223). 

The l-hour LCw for carbonyl fluoride 
in rats is 360 ppm. and the 4-hour LC 50 
for the same species is 90 ppm (ACGIH 
1986/Ex. 1-3, p. 111). Carbonyl fluoride 
hydrolyzes instantly on contact with 
moisture. The ACGIH (1986/Ex. 1-3, p. 
14) reports that carbonyl fluoride is 
“about as toxic as hydrogen fluoride as 
a respiratory irritant gas.” 

Repeated exposure of animals to 
carbonyl fluoride is known to have 
metabolic effects; this substance inhibits 
the fluoride-sensitive enzyme succinic 
dehydrogenase via hydrolysis of 
carbonyl fluoride to hydrogen fluoride 
(Scheel. McMillan, and Phipps 1968/Ex. 
1-364). Carbonyl fluoride is described as 
a “potent” irritant (Sax and Lewis 1989, 
p. 717). 

OSHA is proposing an 8-hour TWA 
limit of 2 ppm and a 15-minute STEL of 5 


ppm for carbonyl fluoride in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
both a TWA and a STEIL are necessary 
to provide workers in these sectors with 
protection against the significant risks of 
marked irritation and metabolic effects. 
OSHA considers these effects material 
health impairments. In addition, 
promulgation of these limits will make 
OSHA’s PELS for carbonyl fluoride 
consistent across all regulated sectors. 
CATECHOL (PYROCATECHOL) 

CAS: 120-80-9; Chemical Formula: 

C6H4(0H)2 

H.S. No. 1075 

In construction, maritime, and 
agriculture, OSHA has no limit for 
catechol. The ACGIH has a TLV*-TWA 
of 5 ppm. There is no NIOSH REL but 
NIOSH concurs (Ex. 8-47. Table Nl) 
with the limit being proposed. The 
proposed PEL for this substance in 
construction, maritime, and agriculture 
is 5 ppm as an 8 -hour TWA. In addition, 
the Agency is proposing to add a skin 
notation to the PEL in accordance with 
its policy on skin designations, 
discussed in Section IV.C.16. 

Catechol is a colorless crystalline 
solid that sublimes readily and thus 
occurs in the vapor state at room 
temperature. This substance finds use as 
an antiseptic and in organic synthesis. It 
is also used in electroplating and 
photography, and as an ingredient in 
dyestuffs, specialty inks, antioxidants, 
and light stabilizers (Hawley’s 1987, p. 
984). 

Catechol is approximately 1.1 to 2.2 
times more toxic than phenol, depending 
on the route of exposure (Industrial Bio- 
Test Laboratories 1974, as cited in 
ACGIH 1986/Ex. 1-3, p. 112 ). The oral 
LD 50 in rats is 300 mg/kg, or 
approximately half that of phenol. 
Percutaneous toxicity for catechol in 
rabbits is 800 mg/kg; catechol’s dermal 
LDso in rabbits of 0.8 g/kg places this 
substance in the category of “toxic” by 
the percutaneous route of 
administration, as discussed in Section 
VLC.16. In addition, the Agency is 
concerned by reports of catechol- 
induced central nervous system effects 
(i.e., convulsions) in humans; this effect 
is said to occur as a result of skin 
absorption and to be “more marked” 
than the CNS effects produced by 
phenol (Deichmann and Keplinger 1981, 
in Clayton and Clayton 1981, p. 2586). 
OSHA is therefore proposing a skin 
notation for catechol to protect workers 
in these sectors from the serious CNS 
effects that may potentially occur from 
percutaneous absorption of this 
substance. Eye and nose irritation, as 
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well as muscular spasms and tremor, 
have been observed in rats at a 
concentration of 2800 mg/m* catechol, 
indicating that the acute respiratory 
toxicity of catechol is approximately 
one-third that of phenol (Industrial Bio- 
Test Laboratories 1974. as cited in 
ACGIH 1988 /Ex. 1-3, p. 112). In mice, 
catechol is easily absorbed through the 
skin and gastrointestinal tract (Forsyth 
and Quesnel 1957/Ex, 1-978). Additional 
data document a variety of dermal, 
respiratory, and systemic toxicities that 
are closely analogous to those of phenol 
in their metabolic actions (Harold, 
Nierenstein, and Roaf 1910/Ex. 1-1111; 
Dietering 1938/Ex. 1-1019; Cushny et al. 
1940, as cited in ACGIH 1986/Ex. 1-3, p. 
112). Exposure to catechol causes an 
increase in blood pressure, and, at high 
doses, kidney damage, eczematous 
dermatitis, and systemic illness (Harold, 
Nierenstein, and Roaf 1910/Ex. 1-1111; 
Dietering 1938/Ex. 1-1019; Cushny et al. 
1940, as cited in ACGIH 1986/Ex. 1-3, p. 
112 ). 

Based on this evidence in humans and 
animals, OSHA is proposing an 8-hour 
TWA permissible exposure limit of 5 
ppm for catechol, with a skin notation, 
in the construction, maritime, and 
agriculture industries. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risks of dermal and 
upper respiratory tract irritation, 
convulsions, and other central nervous 
system effects, all of which constitute 
material impairments of health that are 
potentially associated with exposure to 
catechol. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 
1 -CHLORai-NITROPROPANE 
CAS: 600-25-9; Chemical Formula: 

CHaCHaCHClNOi 
H.S. No. 1081 

In construction and maritime, OSHA’s 
time-weighted average permissible 
exposure limit for l-chloro-l- 
nitropropane is 20 ppm. There is no limit 
in agriculture. The ACGIH has a TLV*- 
TWA of 2 ppm for this substance 
(ACGIH 1988/Ex. 1-3). There is no 
NIOSH REL For construction, maritime, 
and agriculture, OSHA is proposing a 
PEL of 2 ppm as an 8-hour TWA. and 
NIOSH concurs (Ex. 8-47, Table Nl) 
with this limit, which was recently 
established for this substance in general 
industry. 

l-Chloro-l-nitropropane is a 
fla^able liquid (ACGIH 1986. p. 132.2). 
This substance finds use as a fungicide 
(Hawley’s 1987, p. 676). When used in 
pesticidal applications and as directed 
on the label, this substance is regulated 


by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

l-Chloro-l-nitropropane is the most 
acutely toxic of the fungicides known as 
the chloronitropropanes. In an 
inhalation experiment, two rabbits were 
exposed for 6 hours to a concentration 
of 393 ppm. after which one rabbit died; 
at an average concentration of 2574 
ppm, both rabbits died. Guinea pigs 
tested under the same conditions 
survived these exposures. The oral LD 50 
in rabbits is between 50 and 100 mg/kg 
(Machle. Scott, Treon et al. 1945/Ex. 1- 
349). Other members of this family of 
fungicides cause a lesser degree of skin 
and lung irritation but have higher 
ingestion toxicities (Patty 1963i. as cited 
in ACGIH 1986/Ex. 1-3. p. 132). 

Exposure to high concentrations (not 
further specified) of 1-chloro-l- 
nitropropane can cause heart muscle, 
liver, and kidney damage (Patty 1963i, 
as cited in ACGIH 1986/Ex. 1-3. p. 132). 

OSHA is proposing an 8-hour TWA 
PEL of 2 ppm for l-chloro-l-nitropropane 
in construction, maritime, and 
agriculture. The Agency preliminarily 
concludes that this limit will protect 
employees in these sectors from the 
significant risk of skin and upper 
respiratory tract irritation and of 
systemic toxicity, which constitute 
material health impairments within the 
meaning of the Act. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
COBALT CARBONYL (as Co) 

CAS: 10210-68-1; Chemical Formula: 

C02(CO)4 
H.S. No. 1098 

In construction, maritime, and 
agriculture, OSHA has no limit for 
cobalt carbonyl. The ACGIH has a 
TLV^-TWA of 0.1 mg/m* (measured as 
cobalt) for this substance. There is no 
NIOSH REL In construction, maritime, 
and agriculture. OSHA is proposing a 
PEL of 0.1 mg/m* as an 8-hour TWA 
(measured as cobalt), and NIOSH 
concurs (Ex. 8-47. Table Nl) with this 
limit. This is the limit recently 
established for this substance in general 
industry. 

Cobalt carbonyl takes the form of 
orange or brown crystals (Weast 1984, p. 
B-89). It is formed by vacuum 
sublimation. 

Sax and Lewis (1989, p. 938) report 
that the LCm in mice is 27 mg/m* for 2 
hours. The oral LDw in mice is 377.7 mg/ 
kg; in rats, it is 753.8 mg/kg (Spiridonova 
and Shabalina 1973/Ex. 1-1098). 
Exposure to cobalt carbonyl causes 
chemical pneumonitis (Stokinger 1981e). 
The hazards of exposure to the metal 


carbonyls range from relatively low (for 
iron pentacarbonyl) to extremely serious 
(for nickel carbonyl) (Stokinger 1981 e, in 
Clayton and Clayton 1981, pp. 1797- 
1806); the greater the toxicity of the 
metal and the more stable and volatile 
the carbonyl the more hazardous the 
compound. Exposure to any of the metal 
carbonyls causes the same symptoms of 
nausea, dizziness, headache, substemal 
pain, coughing, and dyspnea (Stokinger 
19dle). Evidence concerning any chronic 
effects of long-term exposure is lacking 
(ACGIH 1986/Ex. 1-3, p. 145). 

OSHA is proposing an 8-hour TWA 
PEL of 0.1 mg/m* for cobalt carbonyl in 
construction, maritime, and agriculture 
to protect against the significant risk of 
headache, nausea, and pulmonary 
effects, all of which are material 
impairments of health that are 
associated with occupational exposure 
to this substance. The Agency 
preliminarily concludes ^at this limit is 
necessary to substantially reduce these 
significant risks among workers in these 
sectors. In addition, promulgation of this 
limit will make OSHA's PEL for cobalt 
carbonyl consistent across all regulated 
sectors. 

COBALT HYDROCARBONYL (as Co) 
CAS: 16842-03-8; Chemical Formula: 

HCo(CO) 4 
H.S. No. 1099 

In construction, maritime, and 
agriculture, OSHA has no limit for 
cobalt hydrocarbonyl. The ACGIH has a 
TLV*-TWA of 0.1 mg/m* (measured as 
cobalt) for this substance. There is no 
NIOSH REL OSHA is proposing an 8- 
hour TWA PEL of 0.1 mg/m* for cobalt 
hydrocarbonyl (measured as cobalt) in 
construction, maritime, and agriculture; 
NIOSH concurs (Ex. 8-47, TaWe Nl) 
with this limit which was recently 
established for cobalt hydrocarbonyl in 
general industry. 

Cobalt hydrocarbonyl is a gas that 
behaves like a strong acid and 
decomposes rapidly in air (Clayton and 
Clayton 1981, pp. 1793-1796). Cobalt 
hydrocarbonyl is the catalyst for the 
0X0 process that converts olefins to 
oxidized products (Clayton and Clayto 
1981, p. 1795). 

Cobalt hydrocarbonyl is 
approximately half as toxic as nickel 
carbonyl in terms of acute effects; in 
animals, it produces clinical signs and 
symptoms very similar to those 
produced by nickel carbonyl (OSHA 
PEL of 0.007 mg/m*) and iron 
pentacarbonyl (OSHA PEL of 0.8 mg/ 
m*) (ACGIH 1986/Ex. 1-3, p. 145). These 
include headache, dizziness, and. after a 
delay in onset, liver, brain, and lung 
damage. The 30-minute LCm in rats is 
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462 mg/m* (RTECS 1990). There is no 
evidence of chronic toxicity or of 
carcinogenicity. 

OSHA is proposing an d-hour TWA 
limit of 0.1 mg/m* for cobalt 
hydrocarbonyl in construction, 
maritime, and agriculture. Th^ Agency 
preliminarily concludes that this limit 
wiU protect exposed employees in these 
sectors from the significant risk of 
pulmonary, brain, and liver damage, as 
well as acute effects such as headaches 
and dizziness, all of which constitute 
material health impairments. In 
addition, promulgation of this limit %vill 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
CRESOL (all isomers] 

CAS: 1319-77-3; Chemical Formula: 

CH,C*H40H 
H.S. No. 2042 

In general industry, construction, and 
maritime. OSHA*s permissible exposure 
limit for all cresol isomers is 5 ppm (22 
mg/m*) as an 8>hour TWA: this limit 
alro has a skin notation, which indicates 
that percutaneous absorption is a 
significant route of exposure for this 
substance. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 5 ppm. and a skin notation, for 
cresol NIOSH has a REL for this 
substance of 10 mg/m* [2.3 ppm) as a 
10 -hour TWA. OSHA is retaining its PEL 
and skin notation for cresol in 
construction and maritime and is 
proposing to extend the PEL and 
notation to agriculture. Promulgation of 
this limit will make the PEL for this 
substance consistent across all OSHA- 
reguiated sectors. 

Cresol is a colorless, yellowish, or 
pinkish liquid with a phenol-like odor. 
The commercially available substance is 
a mixture of the ortho-, meta-, and para- 
isomers. which derive from coal tar or 
petroleum. Cresol is used in the 
manufacture of herbicides and synthetic 
resins; as a disinfectant and fumigant; in 
photographic developers and explosives: 
as a textile scouring agent surfactant 
organic intermediate, and metal 
degreasen and in synthetic food 
flavoring (ACGOi 1986, p. 148; Hawley's 
1967, p. 320; HSDB1991). The cresols 
have wide application in the agricultural 
industries (Clayton and Clayton 1981, p. 
2597). When used in pesticidal 
applications and in accordance with 
directions on the label this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodentidde 
Act (FIFRA). 

Cresol causes eye. nose, and skin 
irritation, central nervous system 
effects, cardiovascular effects, and liver 
and kidney injury in humans and 
animals In rats, the oral LD&o for ortho- 


cresol is 121 mg/kg; in mice, the oral 
LDm is 344 mg/kg (RTECS 1990). The 
dermal LDm in rabbits is 890 mg/kg for 
the ortho-isomer (RTECS 1990 ** 0 - 
Cresol"). For meta-cresol the oral LDm 
values are 242 mg/kg and 828 mg/kg for 
rats and mice, respectively, and the 
dermal LDm in ratoits is 517 mg (RTECS 
1990 ''m-Cresol"). The oral LDm values 
for para-cresol in rats and mice are 207 
mg/kg and 344 mg/kg. respectively, and 
the dermal LDm in rabbits is 301 mg/kg 
(RTECS 1990 ''p-Cresol"). Instilled into 
the eyes of rabbits, doses of cresol 
ranging from 103 to 105 mg In the eyes or 
of 517 to 524 mg placed in contact with 
the skin of rabbits for 24 hours caused 
severe irritation (RTECS 1990). Rats 
dermally exposed to cresol at a dose of 
1.0 to 1.7 ml/kg for 1 to 2 hours 
developed skin discoloration and died 
(Campbell 1941. in Soap Sanit Chem. 
17:103-111. in NIOSH Criteria Document 
1978, p. 59). Exposure to saturated 
airborne concentrations of cresol for 1 
hour per day for 10 days caused eye and 
nose irritation and some deaths in mice 
(Campbell 1941, as above). A single oral 
dose of 1300 to 2700 mg/kg of p-cresol 
caused twitching, comas, and death in 
rats (Deichmann, Witherup 1944, in J. 
Pharmacol Exp. Ther. 80:233-240). A 
group of rats exposed to concentrations 
of 0.05 or 0.0052 mg/m* of tricresol (a 
mixture of the three isomers) for 3 
months showed decreased weight gain, 
increased central nervous system 
excitability and oxygen consumption, 
histologic changes in the lungs and liver, 
and decreases in the gamma-globulin 
content of the serum in the hi^-dose 
group; no significant changes were seen 
in the low-dose group (Kurlyandskiy et 
al 1975, in Gig. Sanit 5:85-87). Guinea 
pigs inhaling M mg/m* of o-cresol over 
a 4-month period showed changes in 
their ECGs, and rats exposed to the 
same concentration on this regimen 
developed both hematological and 
central nervous system changes (NIOSH 
Criteria Document 1978, p. 60). 

In humans, acute exposure to cresol 
by any route can cause muscular 
weakness, gastroenteric disturbances, 
severe depression, collapse, lung edema, 
and injury to the pancreas and spleen. 
Fatal poisoning may occur by skin 
absorption if a large body area is 
involved (Windholz 1983, p. 369). OnA 
exposure to 6 g or more of cresol 
produces rapid circulatory collapse and 
is followed by death (Windholz 1983, p. 
369). Eight of 10 workers exposed to 1.4 
ppm o-cresol experienced upper 
respiratory tract irritation (NIOSH 
Criteria Document 1978. p. 57). Cresol is 
a severe skin irritant and a frequent 
cause of skin discoloration and 
dermatitis among exposed workers 


(Sittig 1985, pp. 283-284). Chronic effects 
from cresol exposure include skin 
problems, central nervous system 
changes, and possible Uver and kidney 
damage (Rom 1983, p. 528). Seven 
workers exposed to cresol for 1.5 to 3 
years at unspecified concentrations had 
headaches and frequent nausea and 
vomiting. Four of the workers 
experienced elevated blood pressure, 
impaired kidney function, a blood 
calcium imbalance, and marked tremors 
(NIOSH Criteria Document 1978, p. 117). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that cresol causes primary irritation, 
central nervous system effects, 
cardiovascular effects, and liver and 
kidney injury. OSHA believes that in 
the absence of a limit workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The /^ency believes that the 
proposed limit for cresol of 5 ppm as an 
8 -hour TWA. with a skin notation, is 
necessary to substantially reduce the 
risks of material health Impairment 
among agricultural workers. In addition, 
promdgation of this limit will make the 
PEL for cresols consistent across all 
OSHA-regulated sectors. 

CROTONALDEHYDE 

CAS: 4170-30-3; 123-73-9 (trans-isomer); 

Chemical Formula: CH 9 CH=CHCHO 
H.S. No. 2043 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit for crotonaldehyde is 2 ppm as an 
8 -hour TWA. There is no limit in 
agriculture. Tlie ACGIH has a TLV*- 
TWA of 2 ppm for this substance; 
NIOSH has no REL but concurs (Ex. B- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing an ^our 
TWA PEL of 2 ppm for crotonaldehyde 
in agriculture. This is the limit recently 
established for this substance in general 
industry. 

Crotonaldehyde is a colorless, 
flammable liquid with a strong, pungent 
odor. It turns a pale yellow color in 
contact with air or light. The 
commercially available product consists 
more than 95 percent of the trans- 
isomer. Crotonaldehyde is primarily 
used as an intermediate in the 
manufacture of n-butanol; this substance 
is also used in pesticide compounds, in 
chemotherapeutic agents, as a warning 
agent in fuel gases, as a solvent, and to 
locate breaks and leaks in pipes (HSDB 
1988: ACGIH 1988. p. 149; AIHA1988). 
When used in pesticidal applications 
and in accordance with directions on 
the label, this substance is regulated by 
the EPA under the Federal Insec ticide . 
Fungicide, and Rodentlcide Act (FIFRA). 
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Crotonaldehyde is an irritant of the 
eyes, mucous membranes, respiratory 
system, and skin in both animals and 
humans. Central nervous system effects 
have been observed in exposed animals, 
and sensitization may occur in humans. 
The oral LDso in rats is 206 mg/kg, the 2- 
hour LCw in rats is 200 mg/m^, and the 
dermal LDw in rabbits is 380 mg/kg 
(RTECS 1990: AIHA 1988). Death 
occurred in rats exposed to a 1850-ppm 
concentration of crotonaldehyde for 10., 
minutes; acutely poisoned animals 
developed respiratory distress, 
excitation, and terminal convulsions, 
and autopsy revealed bronchiolar 
damage (Rinehart 1967). A single 
exposure to a 10-ppm concentration of 
crotonaldehyde for 20 minutes produced 
a measurable change in pulmonary 
performance in rats (Rinehart 1967). In 
contact with the skin of rabbits, 
crotonaldehyde caused mild irritation 
(RTECS 1990). The damage caused to 
the eyes of rabbits by liquid 
crotonaldehyde is severe (Grant 1986, p. 
284). The mortality observed among rats 
in a 13-week gavage study was 
attributed to the corrosive action of 
crotonaldehyde; stomach lesions 
included hyperplasia of the forestomach 
epithelium, forestomach hyperkeratosis, 
ulcers, moderate necrosis, and acute 
inflammation (Wolfe. Rodwin. French et 
al. 1987). 

Volunteers exposed for 15 minutes to 
a 4.1-ppm concentration of 
crotonaldehyde reported irritation of the 
nose and upper respiratory tract, and 
lacrimation was experienced after 30 
seconds of exposure to this 
concentration (Sim and Pattle 1957). In 
eight cases of corneal injury in workers 
handling crotonaldehyde. complete 
healing occurred within 48 hours of the 
incident (Grant 1986. p. 284). A 
laboratory worker who handled small 
amounts of crotonaldehyde reportedly 
developed a sensitization reaction to 
this substance (ACGIH 1986, p. 149), and 
patch testing of a textile worker 
confirmed sensitization to 
crotonaldehyde (Shmunes and Kempton 
1980). 

Based on this evidence, OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
risk of experiencing the eye, mucous 
membrane, respiratory system, and skin 
irritation associated with exposure to 
crotonaldehyde. The Agency believes 
that establishing an 8-hour TWA PEL of 
2 ppm is necessary to substantially 
reduce this risk among agricultural 
workers. In addition, promulgation of 
this limit will make OSHA’s PEL for this 


substance consistent across all 
regulated sectors. 

DEMETON (Systox) 

CAS: 8065-48-3; Chemical Formula: 

aH,»0,PS, 

H.S. No. 2049 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for demeton (also called Systox) is 
0.1 mg/m* as an 8-hour TWA; this limit 
also has a skin notation, which indicates 
that percutaneous absorption is a 
significant route of exposure for this 
substance. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of 0.1 mg/m*, with a skin 
notation, for this substance; this limit 
was established by analogy with 
parathion. NIOSH has no REL for 
demeton but concurs (Ex. 8-47, Table 
N3A) with the limit being proposed. 
OSI^ is proposing a PEL of 0.1 mg/m* 
as an 8-hour TWA, and a skin notation, 
for demeton in agriculture. Promulgation 
of this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Demeton is a light brown to pale 
yellow oil with a sulfur-like odor, it is a 
mixture of two isomers. Demeton is a 
systemic insecticide and acaricide used 
against sap-feeding insects and mites 
(ACGIH 1986, p. 170; Hayes 1982, p. 389). 
When used in pesticidal applications 
and in accordance with directions on 
the label, this substance is regulated by 
the EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Demeton causes cholinesterase 
inhibition, including respiratory and 
ocular effects, cyanosis, and central 
nervous system effects. The oral LDso 
values in rats and mice are 1700 pig/kg 
and 7850 /ig/kg, respectively (RTECS 
1990). The dermal LDso in rabbits is 24 
mg/l^ (RTECS 1990). Rats fed 50 ppm 
demeton in the diet became sick but 
recovered after 3 to 4 weeks despite 
continued feeding of demeton (Barnes 
and Denz 1954, in Hayes 1982, p. 389). A 
dietary level of 5 ppm (0.149 mg/kg/day) 
caused erythrocyte cholinesterase 
inhibition in dogs; plasma cholinesterase 
inhibition was marked at 5 ppm and 
slight at 2 ppm (Frawley and Fuyat 1957, 
in Hayes 1982, p. 389). A single exposure 
to a concentration of 18 mg/m* demeton 
was fatal to all of six rats exposed; the 
deaths occurred from 50 to 90 minutes 
after the exposure (Deichmann and 
Rakoczy 1955, in ACGIH 1986, p. 170). 
Seventeen rats exposed to a 3 mg/m* 
concentration of demeton showed no 
signs of illness after the first exposure; 
following the second exposure, however, 
tremors were observed, and the fourth 
exposure caused death in 10 of the 17 
rats (Deichmann and Rakoczy 1955, in 


ACGIH 1986, p. 170). Doses of 7 to 10 
mg/kg administered to pregn ant mice 
during days 7 to 11 of pregnancy 
produced reproductive, developmental, 
and embryonic effects in mice (RTECS 
1990). 

In humans, several cases of demeton 
intoxication have been reported. The 
lowest lethal oral dose reported for 
humans is 171 ^g/kg (RTECS 1990). The 
first signs and symptoms of demeton 
intoxication are respiratory and ocular 
effects, which may include a feeling of 
tightness in the chest, wheezing, 
laryngeal spasm, excessive salivation, 
miosis, blurred distant vision, tearing, 
rhinorrhea. and frontal headache 
(Proctor, Hughes, and Fischman 1988, p. 
176). Ingestion of demeton causes 
symptoms, such as anorexia, nausea, 
vomiting, abdominal cramps, and 
diarrhea, which usually appear within 
15 minutes to 2 hours (Proctor, Hughes, 
and Fischman 1988, p. 176). Absorption 
of demeton through the skin results in 
localized sweating and muscular 
fascicxilations within 15 minutes to 4 
hours after exposure (Proctor, Hughes, 
and Fischman 1988, p. 176). Five 
volunteers given oral doses of 7.125 mg/ 
day (about 0.1 mg/kg/day) for 25 days 
showed a depl^sion of plasma and 
erythrocyte cholinesterase activity of 
39.8 and 15.9 percent, respectively 
(Moeller and Rider 1965; Rider et al. 

1969, in Hayes 1982, p. 389). A 16-year- 
old boy exposed to demeton while 
spraying hops was unconscious for 6 
hours; 5 weeks after treatment with 
atropine he continued to complain about 
difficulty in breathing, general 
weakness, and lack of coordination in 
walking. After 3 months, the boy still 
had autonomic nervous system 
disturbances (Klimkdva-Deutschova 
1959, in Hayes 1982, p. 390). Twelve of 
14 workers exposed to demeton in the 
air during aerial spraying of cotton and 
wheat had decreased cholinesterase 
levels but no signs of poisoning; 
demeton levels in the air breathed by 
these workers approached a 
concentration of 1 mg/m* (Kagan 1956, 
in Hayes 1982. p. 390). Levels ranging 
fi^m 4.3 to 6 mg/m* were reported to 
have caused a reduction in the serum 
cholinesterase activity of workers 
applying demeton to trees, but no other 
signs or symptoms of intoxication were 
reported (Kagan et al. 1958, in Hayes 
1982, p. 390). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that demeton causes cholinesterase 
inhibition and concomitant poisoning. 
OSHA preliminarily finds that, in the 
absence of a limit, workers in 
agriculture are at significant risk o^ 
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experiencing these adverse health 
effects. The Agency believes that 
establishing an S-hour TWA PEL of 0.1 
mg/zn*. and a skin notation, for demeton 
in agriculture is necessary to 
significantly reduce this risk of material 
health impairment Promulgation of this 
limit will make the PEL for this 
substance consistent across ail OSHA> 
regulated sectors. 

DIAZINON 

CAS: 333-41-5; Chemical Formula: 

Ci,H„N,0,PS 
H.S. No. 1118 

OSHA has no limit for diazinon in 
construction, maritime, or agriculture. 
The ACGW has a TLV*-TWA of 0.1 
mg/m*. with a skin notation. Hiere is no 
NIOSH REL. OSHA is proposing a PEL 
for diazinon in construction, maritime, 
and agriculture of 0.1 mg/m* as an 8- 
hour TWA. with a skin notation: NIOSH 
concurs (Ex. 8-47, Table Nl) that this 
limit is appropriate. This is the limit 
recently established for this substance 
in general industry. 

Pure diazinon is a colorless liquid, but 
the technical grade is pale yellow to 
dark brown in color and has a faint 
odor. Diazinon is an insecticide that is 
used against fire ants (Hawley's 1967, p. 
364). When used in pesticidal 
applications and in accordance with 
dii^ctions on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

Gaines (1960/Ex. 1-319) reports the 
acute oral LD^ for male and female rats 
to be 106 and 76 mg/kg. respectively. 
Other reports set the acute oral LDboS in 
rats, guinea pigs, and rabbits at 76 to 
150. 240 to 320. and 130 rog/kg. 
respectively (Association of American 
Pesticide Control Officials. Inc. 1969. as 
cited in ACGIH 1986/Ex. 1-3. p. 172). 

The dermal LDm in rabbits is 400 mg/kg 
(RTECS1990). Susceptibility to repeat^ 
doses is relatively consistent among 
species, with dogs showing signs of 
poisoning at 9.3 mg/kg per day and rats 
showing complete inhibition of red 
blood cell cholinesterase and marked 
inhibition of brain cholinesterase at 50 
mg/kg/day (Bruce, Howard, and Elsea 
1955/]^ 1-565). Monkeys were 
poisoned at diazinon doses of 5 mg/kg/ 
day (Woodard. Woodard, and Cronin 
1968/Ex. 1-458). Feeding studies in rats 
have shown no chronic toxicity at 10. 
100 . or 1000 ppm. For many mammals, 
diazinon is less toxic than parathion 
(ACGIH TLV^-TWA of 0.1 mg/ra»). 
although this is not true under some 
circiunstances (ACGIH 1986/Ex. 1-3, p. 
172). 

In humans. Hayes (1963/Ex. 1-982) 
reports that two patients were poisoned 


by a dermal diazinon dosage of about 
1.1 mg/kg; however. Gassman (1957/Ex. 
1-901) reports no ill effects from an 
accidental ingestion of 30 mg/kg. One 
man received a dose of 250 mg/kg and 
recovered after treatment, wldch 
included gastric lavage (Bockel 1967, as 
cited in ACGIH 1986/Ex. 1-3, p. 172). In 
tests. Geigy (1966, as cited in ACGIH 
1986/Ex. 1-3. p. 172] found that a series 
of doses of 0.05 mg/kg/day for 28 days 
produced plasma cholinesterase 
inhibition, and it has been suggested 
that the no-effect level for 
cholinesterase inhibition in humans is 
0.02 mg/kg/day. Skin absorption of 
diazinon occurs readily, and 
overexposures are associated with 
weakness, headache, blurred vision, 
salivation, sweating, nausea, vomiting, 
diarrhea, abdomin^ cramps, slurred 
speech, and moist rales in the lungs 
(ACGIH 1986/Ex. 1-3, p. 172). 

The Agency is proposing an 8-hour 
TWA PEL of 0.1 mg/m*, with a skin 
notation, for diazinon in construction, 
maritime, and agrioilture. OSHA 
preliminarily concludes that these limits 
will protect exposed workers in these 
sectors from the significant risk of 
cholinesterase inhibition, weakness, 
headache, nausea, vomiting, as well as 
the other symptoms and signs of 
diazinon poisoning, which together 
constitute material health impairments 
that are associated with exposure to this 
substance. In addition, promulgation of 
this limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

1 .1- DICHLORO-l-NITROETHANE 
CAS: 594-72-9; Chemical Formula: 

CHsCCUNO, 

H.S. No. 1121 

In construction and maritime. OSHA 
currently has a ceiling limit of 10 ppm 
for 1.1-dichloro-l-nitroethane. There is 
no limit in agriculture. The ACGIH has a 
TLV®-TWA of 2 ppm for this substance. 
There is no NIOSH REL, but NIOSH 
concurs (Ex. 8-47, Table Nl) with the 
proposed limit. OSHA is proposing an 8- 
hour TWA PEL of 2 ppm for 1,1-dichloro- 
1 -nitroethane in the construction, 
maritime, and agriculture industries. 

This is the limit recently established for 

1 .1- dichloro-l-nitroethane in general 
industry. 

1 ,1-Dichloro-l-nitroethane is a 
colorless liquid. It is used in organic 
synthesis and as a fumigant for produce. 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Toxicity data on 1.1-dichloro-l- 
nitroethane are largely derived fi*om the 


1945 studies conducted by Machle and 
co-woikers (Ex. 1-349). These scientists 
reported that both rabbits and guinea 
pigs died from inhaling vapors at ICX) 
ppm for 6 hours: at a concentration of 60 
ppm. the animals survived a 2-hour 
exposure. Four-hour inhalation 
exposures at 34 ppm and 6-hour daily 
exposures at 25 ppm for a total of 204 
hours also did not kill rabbits or guinea 
pigs. Skin and mucous membrane 
irritation were not produced at the 25- 
ppm exposure level. At survival 
concentrations, the primary targets of 
toxicity were the lungs, which 5iowed 
edema, congestion, hemorrhage, and 
acute bronchitis. At lethal exposures, 
these investigators observed acute 
myocardial degeneration with 
interstitial edema, cloudy swelling of the 
liver with cellular degeneration, and 
tubular degeneration and interstitial 
edema of the kidney, as well as edema 
of the tufts of the glomeruli and kidney 
necrosis. The compound was also found 
to be a severe skin irritant when two 
applications were applied on two 
successive days (Machle. Scott, Treon et 
al. 1945/Ex. 1-349). The ACGIH (1988/ 
Ex. 1-3, p. 188] states that 
dichloronitroethane is more toxic than 
the nonchlorinated nitroalkanes. 

OSHA is proposing a PEL of 2 ppm 
TWA for l.l-dichloro-l-nitroethane in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risk of 
irritation, lung injury, and liver and 
kidney damage, all material health 
impairments that are associated with 
exposure to this substance. In addition, 
promulgation of this limit will make 
OSHA's PEL for l.l-dichloro-l- 
nitroethane consistent across all 
regulated sectors. 

p-DICHLOROBENZENE 

CAS: 106-48-7; Chemical Formula: 

CeH4Cl, 

H.S. No, 1125 

In construction and maritime. OSHA 
has an 8-hour TWA limit of 75 ppm for 
p-dichlorobenzene. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TW A of 75 ppm and a TL V®-STEL of 
110 ppm for this substance. NIOSH has 
no REL for p-dichlorobenzene. In 
construction and maritime. OSHA is 
retaining the 75-ppm TWA limit and 
proposing to add a STEL of 110 ppm for 
p-dichlorobenzene; the Agency is also 
proposing to extend these limits to 
agriculture. These are the limits recently 
established for p-dichlorobenzene in 
general industry. 

p-Dichlorobenzene is a white, 
crystalline solid with a camphor-like 
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odor. It is used as a fumigant to control 
mildew and molds {ACGIH 1986. p. 187). 
When used in pesticidal applications 
and as directed on the label this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

In animal studies, an injection of 0.005 
gram of p>dichlorobenzene in rats 
caused slight liver necrosis (Cameron. 
Thomas. Ashmore et al. 1937/Ex. 1-471). 
The intraperitoneal IDio for rats is 2562 
mg/kg (Zupko and Edwards 1949/Ex. 1- 
878). The oral LDso in mice is 2950 mg/kg 
(Domenjoz 1046. as cited in ACGIH 
1986/Ex. 1-3. p. 179); in rats, the oral 
LDso is 2512 mg/kg (Varshavskaya 1970, 
as cited in ACGIH 1986/Ex. 1-3, p. 179). 
Rabbits fed a daily dietary dose of 5 
grams developed opacity of the lens in 3 
weeks (Berliner 1939/Ex. 1-715); this 
hnding was not confirmed, however, in 
repeated studies (Pike 1944/Ex. 1-656). 

Reports of a human inhalation 
exposure to unspecified levels of p- 
dichlorobenzene describe swelling of 
the feet, ankles, and bands after day> 
long use of a mothproofing agent 
consisting of this substance (Clayton 
1935/Ex. 1-306). Other reports describe 
cataracts caused by exposure to 
unspecified concentrations of the vapor 
of p-dichlorobenzene [Berliner 1939/Ex. 
1-715). Petit and Champaix (1948, as 
died in ACGIH 1988/Ex. 1-3, p. 179) 
report the case of a woman who 
experienced tingling of the hands, 
vertigo, and loss of weight fixim working 
for 18 months with a mixture of 90 parts 
p-dichlorobenzene and 10 parts 
hexachloroethane (airborne 
concentration not spedfied). 

Based on this evidence. OSHA is 
retaining the 8*hour TWA PEL of 75 ppm 
TWA in construction and maritime and 
is proposing to add a STEL of 110 ppm 
for p-^chlorobenzene in these sectors: 
the Agency is also proposing to extend 
these limits to agriculture. OSHA 
preliminarily concludes that both a 
TWA and a STEL are necessary to 
protect workers in these sectors from 
the significant risk of eye damage, 
vertigo, and neuropathic effects, which 
constitute material impairments of 
health within the meaning of the Act. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

DICMLOROMONOFLUOROMETHANE 
CAS: 7 5 - 4 3 4 ; Chemical Formula: 

CHCUF 
H.S. No. 1128 

In construction and maritime. OSHA 
bas a limit of 1000 ppm as an 8-hour 
TWA for dichloromonofluoromethane 
(FC-21). There is no limit in agriculture. 


The ACGIH has a TLV^-TWA of 10 ppm 
for this substance; this limit is based on 
FC-21‘8 similarity to chloroform in terms 
of hepatotoxic effects. There is no 
NIOSH REL In construction, maritime, 
and agriculture, OSHA is proposing a 
TWA PEL for FC-21 of 10 ppm. and 
NIOSH concurs (Ex. 8-47. Table Nl) 
with this limit This is the limit recently 
established for FG-21 in general 
industry. 

Dichloromonofluoromethane is a 
colorless gas. It is used as a solvent and 
refrigerant (Hawley*s 1987, p. 379). 

FC-21 is considered more toxic than 
the related difluorinated methanes. The 
major health hazards associated with 
exposure to this substance are liver 
damage, cardiac sensitization, and 
narcosis. Freon-21 has a 4-hour LCm of 
49.900 ppm in rats (Tappan and Waritz 
1064, as died in ACGIH 1986/Ex. 1-3, p. 
187). Within an hour, exposure to 
100.000 ppm killed rats and guinea pigs 
(Weigand 1971/Ex. 1-1102); other tests 
with guinea pigs and mice demonstrated 
that concentrations of 50,000 ppm and 
higher cause unconsciousness or death 
(Nuckolls 1935, as dted in ACGIH 1986/ 
Ex. 1-3. p. 187; Booth and Bixby 1932/ 

Ex. 1-1079). The clinical signs of 
overexposure include loss of 
coordination, tremors, narcosis, and 
prostration, as well as possible lung and 
liver changes (Tappan and Waritz 1964. 
as dted In ACGIH 1906/Ex. 1-3. p. 187). 

Two-week exposures of rats to 10,000 
ppm for 6 hours daily caused hepatic 
failure or marked liver damage 
(Trochimowicz, Moore, and Chiu 1977/ 
Ex. 1-34). A series of 90-day exposures 
of rats and dogs to concentrations of 
1000 or 5000 ppm 

dichloromonofluoromethane resulted in 
bilateral hair loss, drrhosis. and 
excessive mortality in rats at both 
exposure levels: dogs exhibited weight 
loss at both levels, but mild liver 
changes were observed ofily at the 5000- 
ppm level (Trochimowicz. Lyon, Kelly, 
and Chiu 1977, as dted in ACGIH 1986/ 
Ex. 1-3, p. 187). Another uncompleted 
study reported liver pathology in rats 
repeatedly exposed for 90 days at 500 
ppm, and probable liver pathology from 
similar exposures to 200 ppm; no hepatic 
effects were observed after exposure to 
50 ppm (Allied Chemical Company 1978, 
as dted in ACGIH 19a6/Ex. 1-3. p. 187). 

Two of 12 dogs expo^ to 10.000 ppm 
FC-21 plus intravenous epinephrine 
developed serious arrhythmias (MuUin. 
as dted in ACGIH 1986/Ex. 1-3. p. 187). 
Dogs and monkeys (anesthetized) 
demonstrated ta^ycardia and 
hypotension after exposure to FC-21 at 
levels between 50.000 and 100.000 ppm: 
bronchoconstriction was observed at 
25.000 ppm (Aviado and Smith 1975/Ex. 


1-82; Belej and Aviado 1975/Ex. 1-482). 
Anesthetized mice exposed to a 
concentration of 100.000 ppm FC-21 
showed arrhythmia and cardiac 
sensitization to epinephrine (Aviado and 
Belej 1974/Ex. 1-615). Pre-implantation 
loss has been reported in pregnant rats 
exposed to FC-21 at 10.000 ppm on days 
6 through 15 of gestation (Belej and 
Aviado 1975/Ex.l-462). 

OSHA is proposing a TWA limit of 10 
ppm for dichloromonofluoromethane in 
construction, maritime, and agricuitiure. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risks of 
hepatotoxic effects, cardiac 
sensitization, and narcosis associated 
with exposure to this substance. OSHA 
believes that these exposure-related 
effects constitute material impairments 
of health within the meaning of the Act 
In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

DIETHYL KETONE 

CAS: 96-22-0; Chemical Formula: 

CiHftCOCsHs 
H.S. No. 1135 

OSHA has no limit for diethyl ketone 
in construction, maritime, or agriculture. 
The ACGIH has a TLV«-TWA of 200 
ppm for this substance. There is no 
NIOSH REL The proposed PEL in 
construction, maritime, and agriculture 
is 200 ppm as an 8-hour TWA. and 
NIOSH concurs (Ex. 8-47, Table Nl) 
with this limit This is the limit recently 
established for diethyl ketone in general 
industry. 

Diethyl ketone is a colorless liquid 
with an acetone-iike odor. This 
substance is used in medicine and in 
organic synthesis (Hawley's 1967, p. 

394). 

The oral LDm for diethyl ketone in 
rats is reported to be 2.14 g/kg. Four of 
six rats died when exposed to diethyl 
ketone for four hours at 8000 ppm 
(Smyth. Carpenter. Weil, and l^zzani 
1954/Ex. 1-440). In general, the toxicities 
of the methyl ketones increase with 
increasing molecular weight; diethyl 
ketone is somewhat less toxic than Is 
methyl propyl ketone {TLV*-TWA of 
200 ppm) (NIOSH 1976f. as cited in 
ACGIH 1988/Ex. 1-3. p. 199). Uke ail of 
the ketones, exposure to diethyl ketone 
causes mucous membrane and eye and 
skin irritation. 

In construction, maritime, and 
agriculture. OSHA is proposing an 8- 
hour TWA PEL of 200 ppm for diethyl 
ketone, the same limit l^ing propos^ 
for methyl propyl ketone. The A^ncy 
prelimin^y concludes that this limit is 
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necessary to reduce the significant risk 
of eye and skin irritation, which are 
material health impairments that are 
associated with exposure to diethyl 
ketone. In addition, promulgation of this 
limit will make OSHA*s PEL for this 
substance consistent across ail 
regulated sectors. 

DIETHYLENE TRIAMINE 
CAS: 111-40-0; Chemical Formula: 

(NHaCHaCHah NH 
H.S. No. 1138 

OSHA has no limit for diethylene 
triamine (DETA) in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 1 ppm, with a skin 
notation, for this substance. There is no 
NIOSH REL OSHA is proposing a PEL 
of 1 ppm as an 8-hour TWA for 
diethylene triamine in construction, 
maritime, and agriculture, and NIOSH 
concurs (Ex. 8-47. Table Nl) with this 
limit. This is the limit recently 
established for this substance in general 
industry. 

Diethylene triamine is a yellow liquid 
that has an ammonia-like c^or. This 
substance is used as a solvent, fuel 
component, and saponihcation agent 
(Hawley’s 1987, p. 391). 

The acute intraperitoneal LDw values 
for DETA^fre reported to be 71 and 74 
mg/kg for the mouse and rat, 
respectively (Hine, Kodama, Anderson 
et al. 1958/Ex. 1-511). In the rat. the 
reported oral and percutaneous LDm 
values are the same (1080 mg/kg); the 
dermal LDm for the rabbit is 1090 mg/kg 
(Smyth. Carpenter, and Weil 1949/Ex. 1- 
528). Exposure to 300 ppm of diethylene 
triamine vapor for 8 hours failed to kill 
any of a group of exposed rats (Savitt 
1955/EX.1-683). 

Sutton (1963/Ex. 1-1101) has reported 
that DETA causes severe comeal injury; 
solutions of 15 to 100 percent caused 
lasting comeal damage. If improperly 
controlled, the vapor and liquid cause 
sensitization of the respiratory tract and 
skin (American Industrial Hygiene 
Association 1960, as cited in ACGIH 
1986/Ex. 1-3, p. 197). Demehl (Ex. 1-728) 
demonstrated such sensitization in a 
study reported in 1951. 

OSHA is proposing an 8-hour TWA 
limit of 1 ppm for diethylene triamine in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this li^t will protect workers in these 
sectors against the significant risk of 
skin and respiratory tract irritation and 
sensitization, all of which constitute 
material health impairments that are 
associated with occupational exposure 
to diethylene triamine. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 


DINITROBENZENE (ALL ISOMERS) 
CAS: 528-29-0; 99-65-0:100-25-4; 

Chemical Formula: C6H4(N02)i 
H.S. No. 2071 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for all isomers of dinitrobenzene is 
lmg/m3 as an 8-hour TWA; this limit 
also has a skin notation, which indicates 
that percutaneous absorption is a 
significant route of exposure for this 
substance. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV*-TWA of 1 mg/m*, with a skin 
notation, for the dinitrobenzene isomers. 
NIOSH has no REL for dinitrobenzene 
but concurs (Ex. 8-47, Table N3A) with 
the limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 1 mg/ 
m*for di^trobenzene (all isomers) in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

The ortho- and para-isomers of 
dinitrobenzene are white crystals; the 
meta isomer takes the form of pale 
yellow crystals. Dinitrobenzene is used 
as a camphor substitute in the 
production of celluloids, in the 
manufacture of dyes, and in organic 
synthesis (ACGIH 1986, p. 214; Merck 
1983, p. 477). The industrial product is 
usually a mixture of the three isomers 
(Clayton and Clayton 1981, p. 2455). 

Dinitrobenzene causes eye and 
respiratory tract irritation, cyanosis, 
aplastic anemia, and liver damage in 
humans and animals and. in animals, 
testicular damage (NIOSH 1989. in J. 
Appl. Toxicol. 9(3):199-202). The oral 
LDfto for m-dinitrobenzene is 83 mg/kg in 
rats, and the lowest lethal oral dose of 
p-nitrobenzene in cats is 29 mg/kg 
(RTECS1990). There are no acute 
toxicity data for the ortho-isomer. 
Dinitrobenzene is known to be readily 
absorbed through the skin, although 
specific toxicity data are not available. 
Rats were given a single oral dose of the 
m-isomer (20 mg/kg) showed cyanosis 
and methemoglobinemia (NIOSH 1989). 
Four or five 20 mg/kg doses caused 
ataxia (NIOSH 1989). m-Dinitrobenzene 
given orally to rats as a 1 percent 
suspension in com oil caused signs and 
symptoms such as a reduction in 
ambulatory motion, ataxia, weakness, 
dyspnea, rapid heartbeat, cyanosis, 
coma, and respiratory failure (Cody et 
al. 1981, in HSDB 1985). The effects on 
male and female rats of oral dosing with 
200 mg/l m-dinitrobenzene included 
reduced growth rates, weight loss, 
reductions in hematocrit and 
hemoglobin values, enlarged spleens, 
testicular atrophy in males, and yellow 
pigmentation of liver cells (Cody et al. 


1981, in HSDB 1985). Rats were given 
single oral doses (50 mg/kg) of each of 
the dinitrobenzene isomers; only the m- 
and p-isomers caused visible cyanosis 
within 2 hours and enlarged spleens 
observable at autopsy, and only the m- 
isomer caused a statistically significant 
decrease in testis weight (Blackburn. 
Gray, Lloyd, Sheard. & Foster 1988. in 
Toxicol. Appl. Pharmacol. 92(l):54-64). 

In another experiment, rats were given 
single oral 48 mg/kg doses of 
dinitrobenzene and their testes were 
examined histologically at intervals of 1 
to 175 days thereafter. The authors 
concluded that acute exposure to 
dinitrobenzene causes rapid and 
extensive disruption of spermatogenesis 
as well as lesions and occlusion of the 
seminiferous tubules (Hess. Linder. 
Struder, 8 Perreault 1988, in J. Androl. 
9(5):327-342). 

Most signs and symptoms of 
overexposure to dinitrobenzene in 
humans are attributable to the loss of 
the blood’s oxygen-carrying capacity 
(Proctor, Hughes, and Fischman 1988. p. 
215). The onset of symptoms may be 
delayed for up to 4 hours, and the furst 
effect may be an increasingly intense 
headache (Hamblin 1963, in Proctor, 
Hughes, and Fischman 1988, p. 215). 
Symptoms of weakness and dizziness 
occur at methemoglobin concentrations 
of 40 percent; methemoglobin 
concentrations of 70 percent cause 
ataxia, dyspnea, tachycardia, nausea, 
vomiting, and drowsiness (Hamblin 
1963, in Proctor. Hughes, and Fischman 
1988, p. 215). Coma occurs at levels 
above 70 percent: the lethal level is in 
the range of 85 to 90 percent 
methemoglobin (Chemical Safety Data 
Sheet SD-211967, in Proctor, Hughes, 
and Fischman 1988. p. 215). Alcohol 
ingestion increases the toxic effects of 
dinitrobenzene (Proctor, Hughes, and 
Fischman 1988. p. 215). The principal 
clinical sign of dinitrobenzene 
intoxication is cyanosis, which occurs at 
a methemoglobin concentration of 15 
percent or more (Gosselin, Smith, and 
Hodge 1984, p. 11-213; Hamblin 1963, in 
Proctor, Hughes, and Fischman 1980, p. 
215). Workers exposed to 
dinitrobenzene have reported symptoms 
including a burning sensation in the 
mouth, dry throat, thirst, and. with more 
intense exposure, somnolence, 
staggering gait, and coma (von 
Oettingen 1941, in Proctor. Hughes, and 
Fischman 1988, p. 215). In munitions 
factories, exposure to dinitrobenzene 
has been associated with toxic hepatitis 
and aplastic anemia; other symptoms 
reported in these cases included 
headache, burning pain and parethesias 
in the feet, ankles, hands, and forearms, 
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and visual effects (Grant 1906, p. 358; 
Ellenhora and Barc«loux 1988, In HSDB 
1989). Workers exposed to m- 
dinitrobenzene dust in 1969 developed 
cyanosis and experienced slight to 
moderate anemia; 10 years later ih a 
folioW'Up on the same workers, no long- 
term adverse effects were seen (Okubo 
and Shigeta 1982. in HSDB 1985). In 
chronically exposed workers, vision 
impairment appears to be common; 
8 >'inptoms included contracted visual 
fields and reduced visual acuity with 
central scotomas (Hubner 1918; Lewin 
and Guillery 1913. in Grant 1986. p. 356). 

Based on this evidence in humans and 
flnimAlft, OSHA preliminarily concludes 
that exposure to dinitrobenzene 
potentially causes eye and respiratory 
tract irritation, anoxia, anemia, and liver 
damage. The Agency preliminarily finds 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. OSHA believes that establishing 
an 8-hour TWA PEL of 1 mg/m*. and a 
skin notation, for dinitrobenzene in 
agriculture is necessary to significantly 
reduce these risks of material health 
impairment In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

DINITROTOLUENE (ALL ISOMERS) 
CAS: 25321-14-6; Chemical Formula: 

CH3CJi,(NO,}, 

H.S. No. 2072 

In general industry, construction, and 
maritime. OSHA*8 permissible exposure 
limit for dinitrotoluene is 1.5 mg/m* as 
an &-hour TWA. with a skin notation, 
which Indicates that percutaneous 
absorption is a significant route of 
exposure for this substance. There is no 
limit in agriculture. The ACGIH has an 
B-hour TLV*-TWA of 1.5 mg/m*. and a 
skin notation, for dinitrotoluene. The 
NIOSH REL for this substance is the 
lowest feasible level: however. NIOSH 
concurs (Ex, 8-47, Table N6A) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA limit of 1,5 
n^/m*. ai^ a skin notation, for 
dinitrotoluene in agriculture. 
Promulgation of this limit will make the 
l^L for this substance consistent across 
all OSHA-regulated sectors. 

The commercial grade of 
dinitrotoluene is a mixture of the ortho-, 
meta- and para-isomers and is an oily 
liquid; the pure Isomers are yellow 
crystals. Dinitrotoluene is used in the 
manufacture of explosives and dyes and 
in organic synthesis (ACGIH 1986, p. 

216; Hawley's 1987, p. 422). 

Dinitrotoluene causes 
methemoglobinemia, anemia, and liver 
damage in humans and animals. In 


animals, dinitrotoluene has also caused 
liver tumors and reproductive effects. 
The oral LDioS in rata, mice, and guinea 
pigs are 286 mg/kg. 790 mg/kg. and 1300 
mg/kg, respectively (RTECS 1990). Cats 
tolerated repeated doses of 2 or 4 ml of 1 
percent dinitrotoluene in cod liver oil up 
to a total of 24 ml and showed no signs 
of toxic effects (Kuhls 1905, in ACGIH 
1986. p. 216). When administered 
cutaneously at a dose of 0.3 g/kg. cats 
showed no signs of toxic effects, but 
cats given two doses of 5 g died in 8 
hours (21ieger 1913, in ACGIH 1988. p. 
216). /Jter oral treatment at unspecified 
doses for 5 days, male rats showed 
signiffcantly elevated cytochrome P-45D' 
dependent enzyme activities (Dent and 
Graichen 1962, in HSDB 1988). 
Hepatotoxic effects have also been 
observed in dogs, mice, and rats orally 
exposed to dinitrotoluene (NIOSH CIB 
44 1985). In rats (130/8ex/group) 
administered dietary doses of 3.5 or 14 
mg/kg/day, a decrease in mean body 
weight and a high incidence of hepatic 
neoplasms and hepatotoxicity were 
observed, in addition to an increased 
incidence of mammary fibroadenomas 
and subcutaneous sarcomas (Chemical 
Industry Institute of Toxicolo^ Report 
1982, in HSDB 1968). Oral administration 
of dinitrotoluene caused reproductive 
effects, such as testicular and ovarian 
atrophy, decreased fertility, and 
decreased sperm coimt among rats, 
mice, and dogs (NIOSH CIB 44 1985). 
Block et al. (1988) evaluated the effects 
of 2.4-dinitrotoluene on the rat testis. 
Adult Sprague-Dawley rats were fed 
diets containing 0.1 or 0.2 percent 
dinitrotoluene for 3 weeks. Among rats 
fed the higher dose, the authors reported 
finding marked changes in sertpli cell 
morphology, including swollen 
mitc^ondria and distended 
endoplasmic reticulum, in addition, 
reduced weights of the epididymides 
and decreased sperm reserves were 
observed. These results indicate that 
dinitrotoluene can induce testicular 
injury and interfere with late-stage 
spermatogenesis. 

In humans, exposure to dinitrotoluene 
causes anemia, methemoglobinemia, 
and liver damage. The effects of 
methemoglobinemia may include 
headache, fatigue, nausea, vomiting, 
chest pain, and weight loss (Proctor. 
Hughes, and Fischman 1988, p. 218). At a 
methemogiobin concentration of 15 
percent cyanosis occurs, with blueness 
of the lips, nose, and earlobes as the 
first signs of overexposure to 
dinitrotoluene; at a methemogiobin level 
of 40 percent there is weakness and 
dizziness; and at a 70-percent 
concentration, methemoglobinemia 
causes ataxia, dyspnea, tachycardia. 


nausea, vomiting, and drowsiness 
(Hamblin 1963, in Proctor. Hughes, and 
Fischman 1968. p. 218). Ingestion of 
alcohol and high ambient temperatures 
can increase the toxic effects of 
dinitrotoluene exposure (von Oettingen 
1941; Linch 1974. in Proctor. Hughes, and 
Fischman 1968. p. 218). Severe bums of 
the skin and eyes, with permanent 
scarring, were caused by hot fumes of 
dinitrotoluene (Smejkal 1949, in Grant 
1986, p. 416). A workman employed in a 
dinitrotoluene production facility for a 
year developed tingling and numbness 
in the toes and legs; after 2 years, the 
symptoms became worse and vision 
decreased, but these disorders improved 
within a year after the cessation of 
exposure (Hamilton and Nixon 1918, in 
Grant 1968 p. 416). Chronic exposure to 
dinitrotoluene has been reported to 
cause jaundice and anemia (Clayton and 
Clayton 1962. p. 2463). A medical survey 
conducted in Kentucky where workers 
were exposed to dinitrotoluene and 
toiuenediamine revealed a significant 
reduction in sperm count among males, 
suggesting that these substances may 
adversely affect the male reproductive 
system (Ahrenholz 1980, in HSDB 1968). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that dinitrotoluene causes 
methemoglobinemia, anemia, and liver 
injuiy. OSHA preliminarily finds that, in 
the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that 
establishing a permissible exposure 
limit of 1.5 mg/m* as an 6-hour TWA for 
dinitrotoluene is necessary to 
significantly reduce the risks of these 
material health impairments. In 
addition, promulgation of this PEL for 
dinitrotoluene will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

DIPROPYL KETONE 

CAS: 123-19-3; Chemical Formula: 

(CHaCHiCHjliCO 

H.S. No. 1148 

OSHA has no limit for dipropyi 
ketone in construction, maritime, or 
agriculture. The ACGIH has a TLV* of 
50 ppm TWA for this substance. NIOSH 
has no REL In construction, maritime, 
and agriculture, OSHA is proposing a 
PEL of 50 ppm as an 8-hour TWA. and 
NIOSH concurs (Ex, 8-47, Table Nl) 
with this limit, lliis is the limit recently 
established for this substance in general 
industry. 

Dipropyi ketone is a colorless liquid 
with a pleasant odor. It finds use as a 
solvent for nitrocellulose, raw and 
blown oils, resins, and polymers. It is 
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also used in lacquers and flavorings 
(Hawley’s 1987, p. 431). 

Dipropyl ketone has a moderate oral 
and inhalation toxicity, in rats, the oral 
LDm is 3.35 g/kg, and the dermal LDm in 
rabbits is 9.5 g/kg. Tests have indicated 
that rats inhaling 2000 ppm for 4 hours 
survived, but at 4000 ppm all animals 
died (Carpenter, Weil, and Smyth 1974/ 
Ex. 1-304). Methyl isobutyl ketone 
(MIBK) has a similar acute toxicity 
(ACGIH 1986/Ex. 1-3. p. 221); OSHA is 
establishing a 50 ppm O-hour TWA and 
a 75 ppm STEL for MIBK. 

OSHA is proposing to establish an 8* 
hour TWA PEL of 50 ppm TWA for 
dipropyl ketone in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit is 
necessary to protect workers in these 
sectors from the significant risk of 
narcosis and irritation, both material 
health impairments that are associated 
with exposure to dipropyl ketone. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
DIQUAT 

CAS: 85-09-7; Chemical Formula: 

CisHiaBraNa 
H.S. No. 1150 

OSHA has no PEL for diquat in 
construction, maritime, or agriculture. 
The ACGIH has a TLV®-TWA of 0.5 
mg/m* for this substance. The proposed 
PEL is 0.5 mg/m* as an 8-hour TWA, and 
NIOSH concurs (Ex. 8-47, Table Nl) 
with this limit. OSHA is proposing this 
limit for diquat in the construction, 
maritime, and agriculture industries. 

This is the limit recently established for 
this substance in general industry. 

Diquat is a yellow crystalline solid 
that is used as a herbicide and as a 
plant growth regulator (Hawley's 1987, 
p. 431). When used in pesticidal 
applications and in accordance with 
directions on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (HFRA). 

In most species, the acute oral toxicity 
of diquat is similar to that of paraquat; 
the LDso for diquat ranges from 100 to 
400 mg/kg in rats, mice, rabbits, and 
dogs. The 24-hour percutaneous LDso in 
rabbits is greater than 400 mg/kg; no 
skin irritation or other ill effects were 
demonstrated at this level (Clark and 
Hurst 1970/Ex. 1-135; Rowe and Wright 
1965, as cited in ACGIH 1986/Ex. 1-3, p. 
222 ). Rats fed 1000 ppm of diquat daily 
(about 50 mg/kg/day) for two years 
survived; reduced food intake and 
growth were the only consequences 
observed. At 500 ppm (about 25 mg/kg/ 
day), the only ill effect observed was a 
pathologic change in the eye. A dietary 


level of 10 ppm (about 0.5 mg/kg/day) 
for 2 years did not induce cataract 
formation, but cataracts do occur at 
higher levels, with pathology observed 
at 500 ppm; one in four animals 
demonstrated complete corneal opacity 
in one or both lenses after 6 months at 
the 1000-ppm level. Cataract formation 
requires prolonged exposure and is not 
Induced by single high-level exposures 
(ACGIH 1986/Ex. 1-3, p. 222). 

Unlike paraquat, diquat does not 
produce lung damage in exposed 
humans or animals. Acute poisoning 
may produce nonspecific respiratory 
distress as well as other nonspecific 
signs of poisoning. In humans, 
accidental ingestion has produced less 
toxic reactions than those associated 
with paraquat ingestion (Orepoulos and 
McEvoy 1969/Ex. 1-429). 

In construction, maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA PEL of 0.5 mg/m* TWA for 
diquat. The Agency preliminarily 
concludes that this limit will protect 
workers in these sectors from the 
significant risk of ocular damage, which 
constitutes a material health impairment 
that is associated with chronic exposure 
to diquat. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

DISULFOTON 

CAS: 298-04-4; Chemical Formula: 

CeHi902PS3 
H.S. No. 1152 

OSHA has no exposure limit for 
disulfoton in construction, maritime, or 
agriculture. The ACGIH has a TLV®- 
TWA of 0.1 mg/m* for this substance. 
There is no NIOSH REL The proposed 
PEL for disulfoton in construction, 
maritime, and agriculture is 0.1 mg/m* 
as an 8-hour TWA. with a skin notation. 
This is the limit recently established for 
this substance in general industry. 

Pure disulfoton is an oily, colorless 
liquid: the technical grade is a brown 
liquid. This substance is a systemic 
insecticide and acaricide (Hawley’s 
1987, p. 435). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

The acute toxicity of disulfoton is very 
high by all laboratory-tested routes of 
administration. For weanling rats, the 
intraperitoneal LDm is reported to be 5.4 
mg/1^; for adult rats, it is 9.4 mg/kg 
(Brodeur and Dubois 1963/Ex. 1-718). 
The acute dermal LDw is 8 mg/kg for 
adult female rats and 25 mg/i^ for adult 
male rats (Gaines 1969/Ex. 1-320). The 
acute oral LD508 for male and female 
rats are reported as 6.8 mg/kg and 2.3 


mg/kg. respectively (Brodeur and 
Dubois 1964/Ex. 1-1015). Rats have 
demonstrated an acquired tolerance for 
disulfoton (Brodeur and Dubois 1964/Ex 
1-1015). 

Metabolically. disulfoton is highly fat- 
soluble, and the compound apparently 
interferes with mixed-function oxidase 
activity in the same manner shown to be 
the case for parathion; with respect to 
median lethal doses, parathion and 
disulfoton are similar (Stevens et al. 
1973, as cited in ACGIH 1986/Ex. 1-3, p 
226). 

OSHA is proposing an 8-hour TWA 
PEL for disulfoton of 0.1 mg/m*. with a 
skin notation, in construction, maritime, 
and agriculture. The Agency 
preliminarily concludes that this limit 
will prevent the significant risk of acute 
toxicity and metabolic injury, which are 
material impairments of health that are 
associated with exposure to this 
substance. The skin notation is included 
to protect workers in these sectors 
against the dermal toxicity that has 
been demonstrated in animal tests. 
Promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
DIVINYL BENZENE 
CAS: 108-57-6; Chemical Formula: 

CelL(CHCHa)a 
H.S. No. 1154 

OSHA has no limit for divinyl 
benzene in construction, maritime, or 
agriculture. The ACGIH has a TLV*- 
TWA of 10 ppm, based on this 
substance’s similarity to styrene. There 
is no NIOSH REL In construction, 
maritime, and agriculture, OSHA is 
proposing an 8-hour TWA PEL of 10 
ppm. NIOSH concurs (Ex. 8-47, Table 
Nl) with this limit, which was recently 
established for this substance in general 
Industry. 

The commercial grade of divinyl 
benzene is a pale-straw-colored liquid; it 
contains all three isomers, but the meta 
isomer predominates. This substance is 
used as a polymerization monomer for 
various materials (Hawley's 1987, p. 

437). 

The oral LDso in rats is reported to oe 
4.1 g/kg, and an acute inhalation study 
showed no ill effects from a single 7- 
hour exposure at 351 ppm. However, 
repeated or prolonged contact with the 
liquid may cause skin bums (Dow 
Chemical Company 1977j. as cited in 
ACGIH 1986/Ex. 1-3, p. 228). 

Industrial experience indicates that 
irritation of the respiratory system, skin, 
and eyes can result from inhalation 
exposures to divinyl benzene, but there 
are no data concerning chronic 
exposures in humans. 
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OSHA is proposing a PEL of 10 ppm 
(8-hour TWA) for divinyl benzene in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risk of 
irritation to the respiratory tract, eyes, 
and skin; such irritation constitutes a 
material Impairment of health within the 
meaning of the Act In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
ENDOSULFAN 

CAS: 115-29-7; Chemical Formula: 

CpHeCUaS 

H.S. No. 1156 

OSFIA has no permissible exposure 
limit for endosulfan in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 0.1 mg/m*, with a skin 
notation. There is no NIOSH REL The 
proposed PEL is 0.1 mg/m* as an 8-hour 
TWA, with a skin notation; NIOSH 
concurs (Ex, 8-47, Table Nl) with this 
limit This is the limit recently 
established for this substance in general 
industry. 

Technical endosulfan is a tan, semi- 
waxy solid mixture; it may have a slight 
odor similar to that of sulfur dioxide. 

This substance is used as an insecticide 
(Hawley’s 1987, p. 462). When used in 
pesticidal applications and in 
accordance with directions on the label, 
this substance is regulated by the EPA 
under the Federal Insecticide, Fungicide, 
and Rodenticide Act (FIFRA). 

Endosulfan is similar in its acute oral 
toxicity to the related Insecticides aldrin 
and dieldrin (TLV*-TWAs of 0.25 mg/ 
m*). except that it is slightly more toxic 
than these substances in female 
laboratory animals. In rata, the oral LDso 
for endosulfan is 43 mg/kg for males and 
18 mg/kg for females [Farm Chemicals 
Handbook 1974/Ex. l-1147a). The 
dermal LDms in male and female rata 
are 130 mg/kg and 74 mg/kg. 
respectively [Farm Chemicals 
Handbook 1974/Ex. 1147a). The 
respiratory LCm for male rats is 50 mg/ 
kg for 4 hours of exposure (Association 
of American Pesticide Control Officials, 
Inc. 1969, as cited in ACGIH 1986/Ex. 1- 
3. p. 230). 

In laboratory tests of chronic 
exposure, rats tolerated oral doses of up 
to 3.2 mg/kg/day for 3 months without 
injury (Gaines 1975, as cited in ACGIH 
1986/&C. 1-3, p. 230), and dogs tolerated 
doses up to 0.75 mg/kg for 1 year (Ely, 
MacFarlane, Galen, and Hines 1967/Ex. 
1-414). A 2-year dietary level at 10 ppm 
(approximately 0.5 mg/kg/day) in rats 
was associated with a statistically 
insignificant decline in female survival 
rates and a reduction In testis weights in 


males. At 5.0 mg/kg/day. 
histopathologic findings showed renal 
tubular damage and some hydropic 
changes in rat livers (Czech 1958, as 
cited in ACGIH 1986/Ex. 1-3, p. 230). 

Inhalation of endosulfan dust by 
humans has been associated with slight 
nausea, confusion, excitement, flushing, 
and dry mouth (State of California, 
Department of Industrial Relations/Ex. 
1-8). Nine employees who had been 
wooing with 50-percent water-wettable 
endosulfan powder for only a few days 
had convulsions (Association of 
American Pesticide Control Officials, 
Inc. 1969, as cited in ACGIH 1986/Ex. 1- 
3. p. 230). 

OSHA preliminarily concludes that 
exposure to endosulfan poses a 
significant risk of systemic poisoning 
and renal and testicular damage, and 
the Agency therefore is proposing a PEL 
of 0.1 mg/m* TWA for endosulfan in 
construction, maritime, and agriculture, 
with a skin notation; these effects 
constitute material impairments of 
health within the meaning of the Act. 
OSHA preliminarily finds that this limit 
will substantially reduce the significant 
risk associated with exposure to this 
substance at the levels permitted by the 
absence of a limit. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
EPN (Ethyl-p- 

nitrophenylthionobenzenephosphate) 
CAS: 2104-64-5; Chemical Formula; 

Ci4H,4N04PS 
H.S. No. 2074 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for EPN is 0.5 mg/m* as an 8-hour 
TWA; this limit also has a skin notation, 
which indicates that percutaneous 
absorption is a significant route of 
exposure for this substance. There is no 
limit in agriculture. The ACGIH has an 
8-hour TLV*-TWA of 0.5 mg/m*, with a 
skin notation, for EPN. The limit for EPN 
was set based on analogy with 
parathion, which appears to be about 
five times more toxic than EPN but 
causes similar effects (ACGIH 1988, p. 
234). NIOSH has no R^ but concurs 
(Ex. 8-47, Table N3A) with the limit 
being proposed. OSHA is proposing to 
establish an 8-hour TWA PEL of 0.5 mg/ 
m*, with a skin notation, for EPN in 
a^culture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

EPN is a light yellow solid or brown 
crystalline substance. It is used as an 
acaricide and as an insecticide in cotton 
insect pest control (ACGIH 1986, p. 234; 
Hawley’s 1987, p. 466). When used in 


pesticidal applications and in 
accordance with directions on the label, 
this substance is regulated by the EPA 
under the Federal Insecticide. Fungicide, 
and Rodenticide Act (FIFRA). 

EPN is an anticholinesterase agent 
and neurotoxin in humans and animals. 
The oral LD 50 in rats is 7 mg/kg; in dogs, 
it is 20 mg/kg (RTECS 1990). Dermal 
LDsoS in rats and rabbits are 25 mg/kg 
and 30 mg/kg. respectively (RTECS 
1990). Administration of a single dermal 
dose of 22.5 to 225 mg/kg or of 0.5 to 2.0 
mg/kg/day for 90 days caused delayed 
neurotoxicity in cats; these animals 
developed leg weakness and ataxia. At 
autopsy, histological changes were seen 
in the central and peripheral nervous 
systems of subchronically exposed 
animals (Abou-Donia 1983). Although a 
dietary level of 50 ppm for 1 year 
(equivalent to 210 mg/person/day) 
caused no observable effects in rats, 180 
ppm (equivalent to 630 mg/person/day) 
caused damage to the adrenal cortex 
tissue within 52 weeks (Lehman 1952, in 
ACGIH 1986, p. 234). In a study in which 
rats were maintained on a dietary EPN 
level of 25 ppm for 13 weeks, some 
cholinesterase inhibition was observed; 
the same results were seen in rats given 
5 ppm (0.24 mg/kg/day) or more for 13 
weeks (DuBois et al. 1986; Suzuki 1973. 
in Hayes 1982, p. 410). 

In humans, ingestion, inhalation, or 
dermal absorption of EPN produces 
signs and symptoms of anorexia, 
nausea, vomiting, abdominal cramps, 
diarrhea, chest tightness, wheezing, 
bronchial secretions, excessive 
salivation, cyanosis, slurred speech, 
confusion, convulsions, and coma 
(Proctor. Hughes, and Fischman 1988, p. 
228). A 73-year-old man who ingested a 
dose of EPN estimated to be about 1429 
mg/kg showed typical signs of 
anticholinesterase poisoning, including 
muscle spasms and coma; the patient 
died after 14 days (Hosaka and 
Yamaura 1976, in Hayes 1982, pp. 410- 
411). In studies with volunteers who 
ingested EPN doses beginning at 3 mg/ 
person/day, the toxicity threshold 
appeared to be 9 mg/person/day (;5;0.13 
mg/kg/day) (Rider et al. 1959; Moeller 
and Rider 1959,1962a. in Hayes 1982. p. 
410). Ten volunteers ingested 6 mg/ 
person/day of EPN for 47 days without 
observable effects on their 
cholinesterase activity (Rider et al. 1959; 
Moeller and Rider 1959,1962a, in Hayes 
1982, p. 410). An accidental release of 
EPN at a manufacturing facility caused 
muscle weakness and cerebellar effects 
in exposed workers (Froines 1979, in 
NIOSH Testimony on Neurotoxic 
Chemicals). 
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Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that exposure to EPN causes 
cholinesterase inhibition. OSHA 
preliminarily Bnds that, in the absence 
of a limit, workers in agriculture are at 
significant risk of experiencing these 
adverse health effects. The Agency 
believes that establishing a PEL of a5 
mg/m* as an 8-hour TWA. and a skin 
notation, for EPN in agriculture is 
necessary to substantially reduce these 
risks of material health impairment. In 
addition, establishing this limit for EPN 
in agriculture will make OSHA’s PEL for 
this substance consistent across all 
OSHA-regulated sectors. 

FONOFOS 

CAS: 944-22-9; Chemical Formula: 

CioHuOPSj 
H.S. No. 1181 

OSHA has no limit for fonofos in the 
construction, maritime, or agriculture 
industry. The ACGIH has a TLV®-TWA 
of 0.1 mg/m*. with a skin notation, for 
this substance. There is no NIOSH REL 
The proposed PEL is an O-hour TWA of 
0.1 mg/m*, with a skin notation; NIOSH 
concurs (Ex. 8-47, Table Nl) with this 
limit. This is the limit recently 
established for this substance in general 
industry. 

Fonofos is a light-yellow liquid 
(ACGIH 1986, p. 275). This substance is 
used as a soil insecticide (Hawley's 
1987. p. 449). When used in pestiddal 
applications and in accordance with 
directions on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

In male rats, the average acute oral 
LDm of technical fonofos has been 
reported to be 13.2 mg/kg (Stauffer 
Chemical Co. 1974. as cited in ACGIH 
1986/Ex. 1-3, p. 275). For female rats, an 
average oral LDm of 3 mg/kg has been 
reported (NIOSH 1974d). The acute 
dermal LD&oS reported for rats and 
guinea pigs are 147 and 278 mg/kg, 
respectively (Weir and Hazleton 1981/ 
Ex. 1-1135). Weir and Hazleton reported 
that no localized eye irritation occurred 
when 0.1 ml of tecl^cal fonofos was 
instilled into rabbit eyes; however, 
death resulted in these animals within 
24 hours after the instillation (1981/ 
Ex.1-1135). Dietary studies in rats 
lasting 105 weeks have shown 10 ppm 
(about 0.2 mg/kg) to be a no-effect level. 
Dogs fed fonofos for 14 weeks showed 
no-effect dietary levels of 8 ppm; no 
carcinogenic effects were observed. 

Rats showed reproductive effects at 
dietary levels of 10 ppm and 31.6 ppm 
(about 0.7 mg/kg) (Stauffer Chemical Co. 
1974. as cited in ACGIH 1986/Ex. 1-3, p. 
275). 


There are no reports of human 
poisonings caused by fonofos, although 
it is known to be a cholinesterase 
inhibitor (ACGIH 1986/Ex. 1-3, p. 275). 

OSHA is proposing an 8-hour PEL of 
0.1 mg/m* TWA for fonofos to protect 
exposed workers in construction, 
m^time, and agriculture from the 
significant risk of cholinesterase 
inhibition that is characteristic of 
exposure to this and other organo- 
phosphate pesticides. OSHA considers 
cholinesterase inhibition a material 
impairment of health. A skin notation is 
also proposed, based on evidence in 
animals that fonofos can readily 
penetrate the skin and cause death. The 
Agency preliminarily concludes that this 
limit will substantially reduce this 
significant risk. In edition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 
FORMAMIDE 

CAS: 75-12-7; Chemical Formula: 

CHsNO 
RS. No. 1182 

OSHA's limit for formamide in the 
construction and maritime Industries is 
20 ppm as an 8-hour TWA. The ACGIH 
has a TLV*-TWA of 20 ppm emd a 
TLV*-STEL of 30 ppm for this 
substance. There is no NIOSH REL 
OSHA is proposing PELs of 20 ppm as 
an 8-hour TWA and 30 ppm as a 15- 
minute STEL for formamide in 
construction, maritime, and agricxilture. 
These are the limits recently established 
for this substance in general industry. 

Formamide is a colorless, oily liquid 
that is odorless (ACGIH 1986, p. 278.5). 
This substance is used as a solvent, a 
softener, and a chemical intermediate 
(Hawley's 1987, p. 537). 

Formamide has an li^ of 
approximately 6 g/kg for rats (Thiersh 
1962/Ex. 1-690; Zaeva, Vinogradova, 
Savina, and Osipenko 1969/Ex. 1-1028). 
Dietary administration at 1.5 g/kg for 2 
weeks resulted in fatalities in rats; 
pathologic examination revealed 
cumulative changes characteristic of 
gastritis and malnutrition (E.I. du Pont 
de Nemours and Company. Inc., as cited 
in ACGIH 1986/Ex. 1-3, p. 278). 
Czajkowska (1981, as cited in ACGIH 
1986/Ex. 1-3, p. 278) reports the dermal 
LDm for skin absorption in rabbits as 6 
g/kg. Eye. mucous membrane, and skin 
irritation occur on exposure to this 
substance (Sax and Lewis 1989, p. 1766). 
Eye irritation tests in rabbits showed 
only slight, temporary irritation 
(Carpenter and Smyth 1946/Ex. 1-303). 
No signs of toxicity were detected in 
rats in single 6-hour exposures at 3900 
ppm formamide dispensed as a mist, or 
in 6-hour daily exposures for 10 days at 


approximately 1500 ppm formamide 
vapor (equivalent to air saturated with 
formamide at room temperature); no 
indications of organ damage were seen 
in these animals on pathologic 
examination (EJ. du Pont de Nemours 
and Company. Inc., as cited in ACGIH 
1988/Ex. 1-3. p. 278). 

Gross fetal malformations were not 
noted following dermal applications of 
formamide to the skin of pregnant rats; 
the effects that were observed were 
weak and were produced at 
overwhelming concentrations (Stula and 
Krauss 1977/Ex. 1-1068). Tlie no¬ 
observed-effect level in a rabbit 
developmental toxicity study was 22 
mg/kg orally (Merkle and Zeller 1980/ 
Ex. 1-683). 

According to the ACGDi there are no 
reports of Industrial poisoning by 
formamide (EJ. du Pont de Nemours and 
Company. Inc., as cited in ACGIH 1988/ 
Ex. 1-3, p. 278). 

In the prior rulemaking. NIOSH 
pointed out (Ex. 8-47, Table N2) that 
formamide is a testicular toxin and has 
been identified as a teratogen in mice. 
OSHA is aware of the developing 
literature on both formamide and 
dimethyl formamide; however, the 
primary objective of the present 
rulemaking is to make OSHA's limits 
consistent across all regulated sectors. 
At the present time. OSHA is proposing 
a PEL of 20 ppm TWA and a STEL of 30 
ppm for formamide in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risks of eye and 
skin irritation as well as other health 
effects associated with occupational 
exposure to formamide at levels above 
the proposed PELs. OSHA considers 
sensory irritation, testicular toxicity, 
and teratogenicity material impairments 
of health within the meaning of the Act. 
Promulgation of these limits will make 
OSHA's PELs for this substance 
consistent across all regulated sectors. 
At the time of the first PEL update, 
OSHA will review the literature on the 
toxicity of formamide to determine 
whether a further reduction in the PEL is 
necessary. 

GERMANIUM TETRAHYDRIDE 
CAS; 7782-65-2; Chemical Formula: 

GeHi 

RS. No. 1186 

OSHA has no limit for germanium 
tetrahydride in construction, maritime, 
or agriculture. The ACGIH has a TLV*- 
TWA of 0.2 ppm for this substance. 
There is no NIOSH REL The proposed 
PEL is an 8-hour TWA of 0.2 ppm, with 
which NIOSH concurs (Ex. 8-47. Table 
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Nl). OSHA is proposing this limit for 
germanium tetrahydride in the 
construction, maritime, and agriculture 
industries. This is the limit recently 
established for this substance in general 
industry. 

Germanium tetrahydride is a colorless 
gas. This substance is used in the 
electronics industry (ACGIH1986. p. 
284). 

An early study indicated that 
germanium tetrahydride has a toxicity 
between that of tin hydride and arsine 
(Flury and Zemik 1931e/Ex. 1-993). In 
this study, a rabbit survived exposure to 
100 ppm for one hour. One-hour 
exposures at 150 and 185 ppm caused 
fatalities in mice, and similar exposures 
involving guinea pigs resulted in 
sickness at the 150-ppm level and death 
at 185 ppm (Flury and Zemik 1931e/Ex. 
1-993). On the other hand, Webster 
(1946/Ex. 1-399) reported that 
germanium tetrahydride is less toxic 
than both tin hydride and arsine. The 
effect of exposure to germanium 
tetrahydride is hemolysis. Data 
concerning chronic or subacute 
toxicities are not available. Based on 
germanium’s acute toxicity, which is 
approximately half that of stibine. the 
ACGIH recommends an 8-hour TLV* of 
0.2 ppm TWA. 

In construction, maritime, and 
agriculture, OSHA is proposing a PEL of 
0.2 ppm as an 8-hour TWA for 
germanium tetrahydride to reduce the 
significant risk of hemolytic effects, 
which constitute material impairments 
of health that are associated with 
occupational exposure to this substance. 
The Agency preliminarily concludes that 
implementation of this limit will 
substantially reduce this significant risk 
for workers in these sectors. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
INDENE 

CAS: 95-13-6; Chemical Formula: CgHa 
H.S. No. 1212 

OSHA’s current limit for indene in the 
construction and maritime industries is 
10 ppm as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV®-TWA of 10 ppm for this 
substance. The proposed PEL for indene 
in construction, maritime, and 
agriculture is 10 ppm as an 8-hour TWA. 
a limit with which NIOSH concurs (Ex. 
8-47, Table Nl). This is the limit recently 
established for indene in general 
industry. 

Indene is a colorless liquid. This 
substance is used as a chemical 
intermediate (Hawley’s 1987, p. 634). 

Early inhalation studies of indene 
reported injury to the spleen, liver, and 


kidneys of rats exposed to indene vapor 
concentrations of 800 to 900 ppm for six 
7-hour periods (Cameron and Doniger 
1939/Ex. 1-470). Some animals were 
found at necropsy to have severe 
necrosis of the liver with hemorrhage; 
kidney necrosis was also observed. No 
other organ damage was found and no 
deaths occurred as a result of these 
exposures (Cameron and Doniger 1939/ 
Ex. 1-470). By analogy with the effects 
of exposure to other monoaromatic 
hydrocarbons, exposure to indene is 
likely to irritate the mucous membranes. 
In laboratory animals, chemical 
pneumonitis, pulmonary edema, and 
hemorrhage have resulted from the 
aspiration of indene liquid into the lung, 
and repeated skin contact has caused 
dermatitis as a result of the defatting 
properties of indene (Gerarde 1960b/Ex. 
l-738b). In dermal studies of rats, one to 
eight applications of 0.1 ml to the shaved 
skin were reported to have no effect; 
three applications of 0.5 ml to guinea pig 
skin also produced no effect (Cameron 
and Doniger 1939/Ex. 1-470). The oral 
toxicity of indene appears to be 
moderate, with adult rabbits tolerating a 
single dose of 1 gram without signs of 
systemic toxicity (Gerarde 1960b/Ex. 1- 
738b). Subcutaneous injection of 1 gram, 
however, caused liver pathology and 
fatalities; high oral doses (2.5 ^ of a 1:1 
v/v mixture in olive oil) were uniformly 
fatal, with characteristic liver, lung, and 
gastrointestinal changes. Chronic 
administration of 3 mg/m* indene for 
105 days caused catalase inhibition and 
stimulation of blood cholinesterase in 
rats, but no effects were observed in 
rats exposed at 0.6 mg/m* (Dyshinevich 
1976/Ex. 1-631). 

OSHA is proposing to establish an 8- 
hour TWA PEL of 10 ppm for indene in 
construction, maritime, and agriculture. 
OSHA preliminarily concludes that this 
limit will reduce the significant risks of 
irritation, pulmonary effects, and 
systemic toxicity, which constitute 
material impairments of health that are 
associated with occupational exposure 
to this substance. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
IODOFORM 

CAS: 75-47-6; Chemical Formula: CHL 
H.S. No. 1214 

OSHA has no limit for iodoform in 
construction, maritime, or agriculture. 
The ACGIH has an 8-hour TLV®-TWA 
limit of 0.6 ppm for this substance. The 
proposed PEL for iodoform in 
construction, maritime, and agriculture 
is 0.6 ppm as an 8-hour TWA; NIOSH 
concurs (Ex. 8-47, Table Nl) with this 
limit, which is identical to the PEL 


recently established for this substance 
in general industry. 

Iodoform is a yellow-green solid with 
a penetrating odor. It is used in medicine 
as an external antiseptic (Hawley’s 
1987, p. 643). 

The subcutaneous LDm for rabbits is 
50 mg/kg, and the oral LD^o for iodoform 
in dogs is 1000 mg/kg (Kutob and Plaa 
1962/Ex. 1-61). These authors also 
report that, on a molar basis, ioddform 
has an acute toxicity in mice similar to 
that of methyl iodide; this conclusion is 
based on parameters of lethality, 
barbiturate sleeping time, and 
bromsulphalein (BSP) retention time. An 
NCI bioassay (1978c/Ex. 1-1117) of 
iodoform indicates that the substance is 
not carcinogenic nor of high systemic 
toxicity, although histopa^ological 
examination of laboratory animals in 
this bioassay was judged by NCI to be 
inadequate. 

No human data are available for this 
compound. 

OSHA is proposing an 8-hour TWA 
limit of 0.6 ppm for iodoform; OSHA 
preliminarily concludes that this limit 
will protect workers in construction, 
maritime, and agriculture from the 
significant risks of irritation and 
hepatotoxicity, both material 
impairments of health that are 
associated with exposure to iodoform. 
The Agency has preliminarily 
determined that this limit will 
substantially reduce these significant 
risks for workers in these sectors. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
ISOBUTYL ACETATE 
CAS: 110-19-0; Chemical Formula: 

CH,C00CH2CH(CH3)2 
H.S. No. 2097 

In general industry, construction, and 
maritime, OSHA currently has an 8-hour 
TWA limit of 150 ppm for isobutyl 
acetate. The Agency has no PEL for this 
substance in agriculture. The 1987-1988 
ACGIH TLV®-TWA for isobutyl acetate 
was 150 ppm as an 8-hour TWA and 187 
ppm as a STEL NIOSH has no REL but 
concurs (Ex. 8-47, Table N3A) with the 
PEL being proposed for this substance. 
OSHA is proposing an 8-hour 'TWA PEL 
of 150 ppm for isobutyl acetate in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

isobutyl acetate is a colorless liquid 
with a fruity odor similar to that of the 
acetate esters. Isobutyl acetate is used 
in thinners, sealants, and topcoat 
lacquers. It is also used as a solvent for 
nitrocellulose, as a flavoring agent in 
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beverages, and in the manufacture of 
perfume (ACGIH1986. p. 330; Genium 
MSDS1990, No. 396). 

Isobutyl acetate causes skin, eye, and 
mucous membrane irritation and, at high 
concentrations, this substance causes 
centra] nervous system depression in 
humans and animals (Proctor, Hughes, 
and Fischman 1988, p. 289; NIOSH/ 
OSHA Occupational Health Guideline 
1981, p. 1). This substance appears to be 
more acutely toxic than n-butyl acetate 
but less irritating to the eyes, mucous 
membranes, and skin than the n>isomer 
(ACGIH 1988, p. 330). The oral LDwS In 
rats and rabbits are 13,400 mg/kg and 
4763 mg/kg. respectively (RTECS1900). 
The lowest lethal concentration in rats 
is 8000 ppm for 4 hours; no deaths 
occurred in rats exposed to 4000 ppm 
(Smyth et al. 1962, in Proctor. Hughes, 
and Fischman 1988, p. 289; RTECS 1990). 
Rabbits showed moderate skin Irritation 
when 500 mg of isobutyl acetate was left 
on their skin for 24 hours; moderate eye 
irritation was observed when the same 
dose was instilled into rabbit eyes 
(RTECS 1990). Exposure to 21,000 ppm of 
isobuty] acetate for 150 minutes caused 
narcosis and death in six of six rats 
exposed; no symptoms were observed at 
a concentration of 3000 ppm for 6 hours 
(Clayton and Clayton 1981, p. 2273). 

In humans, exposure to Isobutyl 
acetate causes mild irritation of the eyes 
and mucous membranes; at high but 
unspeciBed concentrations, this 
substance causes central nervous 
system depression (HSDB1985). The 
acute symptoms of central nervous 
system depression include headache, 
muscle weakness, confusion, giddiness, 
and delirium (Genium MSDS 1990, No. 
396). The onset of isobutyl acetate- 
induced narcosis is gradual, and 
recovery after the cessation of exposure 
is likely to be slow (Clayton and 
Clayton 1982, p. 2268). Liquid isobutyl 
acetate defats the skin, and repeated 
contact causes irritation and may lead 
to dermatitis (Genium MSDS 19890, No. 
396). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that isobutyl acetate is a skin, eye, and 
mucous membrane irritant and. at high 
concentrations, a narcotic. The Agency 
concludes that, in the absence of a limit 
for this substance, workers in 
agriculture are at significant risk of 
experiencing these ejects, which 
constitute material impairments of 
health. OSHA believes that the 
proposed S-hour TWA PEL of 150 ppm 
will substantially reduce these 
significant risks. In addition, 
promulgation of this limit will make 


OSHA’s PEL for this substance 
consistent across all regulated sectors. 
ISOBUTYL ALCOHOL 
CAS: 78-83-1; Chemical Formula: 

(CHslaCHCHiOH 
H.S. No, 1219 

In construction and maritime, OSHA 
currently has a limit of 100 ppm as an 8- 
hour TWA for isobutyl alcohol. There is 
no limit in agriculture. The ACGIH has a 
limit of 60 ppm TLV*-TWA for this 
substance. In construction, maritime, 
and agriculture, OSHA is proposing 50 
ppm as an 8-hour TWA; NIOSH concurs 
(Ex. 8-47, Table Nl) with this limit. This 
is the limit recently established for this 
substance in general industry. 

Isobutyl alcohol is a colorless liqiiid 
that is used as a solvent, in organic 
synthesis, and as an ingredient in a wide 
variety of consumer products (Hawley’s 
1987. p. 663). 

Limited i^alation studies have 
reported a somewhat higher acute 
toxicity for isobutyl alcohol than for n- 
butyl alcohol (which has a ceiling of 50 
ppm) (Smyth, Carpenter, and Weil 1951/ 
Ex. 1-439; Smyth, Carpenter, Weil, and 
Pozzani 1954/Ex. 1-440). A 4-hour LCso 
of 8000 ppm has been reported for 
isobutyl alcohol in rats. Ingestion 
studies in rabbits have reported an 
acute oral toxicity of 3.75 g/kg for 
isobutyl alcohol (Smyth. Carpenter, and 
Weil 1951/Ex. 1-439; Smyth, Carpenter, 
Weil, and Pozzani 1954/Ex. 1-440). The 
dermal LDm is 4.2 g/kg (Stokinger 1978. 
as cited in ACGIH 1986/Ex. 1-3, p. 331). 
Weese (1928/Ex. 1-1073) reported that 
the narcotic inhalation dose over a total 
of 136 hours is 6400 ppm in mice. Slight 
changes in the liver and kidneys were 
reported at autopsy, but no fatalities 
occurred after repeated narcotizing 
doses (Weese 1928/Ex. 1-1073). 

llie effects of liquid isobutyl alcohol 
on the human eye appear to be 
comparable to those of n-butanol; no 
data are available on ocular exposure to 
the isobutyl alcohol vapor. Dermal 
application of isobutyl alcohol has 
caused slight erythema and hyperemia 
in humans (Schwartz and Tulipan 1939/ 
Ex. 1-1187; Oettel 1936/Ex. 1-021). 

OSHA is proposing to reduce the 8- 
hour TWA PEL for isobutyl alcohol of 
100 ppm to 50 ppm in construction and 
maritime and also proposes a 50-ppm 
limit in agriculture. The Agency 
preliminarily concludes that a 50-ppm 
limit will reduce the significant risk of 
skin irritation, which is a material 
impairment of health that is associated 
with exposure to concentrations at 
levels above the revised PEL. 
Promulgation of this limit %vill also make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 


ISOOCTYL ALCOHOL 

CAS: 26952-21-6; Chemical Formula: 

CH3(CHj),CH(C2H6)CHaOH 
H.S. No. 1220 

OSHA has no PEL for isooctyl alcohol 
in construction, maritime, or agriculture. 
The ACGIH has a TLV®-TWA of 50 
ppm. with a skin notation, for this 
substance. The proposed PEL is 50 ppm 
as an 8-hour TWA. with a skin notation, 
for isooctyl alcohol in construction, 
maritime, and agriculture. NIOSH 
concurs (Ex. 8-47, Table Nl) with this 
limit, which was recently established for 
this substance in general industry. 

Isooctyl alcohol is a clear, 
combustible liquid. It finds use as an 
ingredient in plasticizers, an 
intermediate for nonionic detergents and 
surfactants, and as an ingredient in a 
variety of oils and fluids (Hawley's 1987, 
p. 658). 

The single-dose oral LD508 for isooctyl 
alcohol reported for rats and mice are 
between 3.2 and 6.4 g/kg: inlraperitoneal 
injection LD50S for these species range 
from less than 0.4 g/kg to 1.6 g/kg 
(Hodge 1943/Ex. 1-700; Fassett 1951, as 
cited in ACGIH lS86/Ex. 1-3, p. 332). 

The dermal LDso for the guinea pig is 
greater than 10 ml/kg (Fassett 1951, as 
cited in ACGIH 198e/Ex. 1-3, p. 332); in 
the rabbit, the dermal LD&o is 2.38 ml/kg 
(Smyth, Carpenter, Weil et al. 1969/1^. 
1-442). Moderate skin irritation from 
exposure to isooctyl alcohol has also 
been reported. Rats and rabbits have 
shown skin irritation at exposure levels 
ranging from 1.7 to 3.34 ml/kg (Smyth. 
Carpenter. Weil, et al. 1969/Ex. 1-442). 
Fassett (1951, as cited in ACGIH 1988/ 
Ex. 1-3. p. 332) also reported no 
fatalities in rats after an 8-hour 
inhalation test at 235 ppm. 

OSHA is proposing to establish an 8- 
hour TWA PEL of 50 ppm, with a skin 
notation, for isooctyl alcohol in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will reduce the significant risks 
of skin irritation, a material impairment 
of health that is associated with 
exposure to this substance at levels 
above the new PEL. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

N-iSOPROPYLANILlNE 

CAS: 768-62-5; Chemical Formula: 

C6H5NHCH(CH3)a 
H.S. No. 1229 

OSHA has no limit for N- 
isopropylaniline in construction, 
maritime, or agriculture. The ACGIH 
recommends a TLV®-TWA of 2 ppm, 
with a skin notation, for this substance. 
There is no NIOSH REL for this 
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substance. OSHA is proposing an B-hour 
TWA PEL of 2 ppm« with a skin 
notation, for this substance in 
construction, maritime, and agriculture; 
NIOSH concurs (Ex. &-47, Table Nl) 
with the proposed limit. This is the limit 
recently established for this substance 
in general industry. 

N-Isopropylaniline is a yellowish, 
combustible liquid that is used as an 
intermediate and fiber dye (Hawley’s 
1987. p. 661). 

The oral LDm for rats exposed to N- 
isopropylaniline is between 0.25 and 0.5 
g/kg. Slight irritation of the skin and 
eyes has been reported in animals as a 
result of direct contact with this 
chemical (Dow Chemical Company 
1977k. as cited in ACGIH 1986/Ex. 1-3. 
p. 338). No other data concerning 
chronic toxicity or human exposure are 
available (ACGIH 1986/Ex. 1-3. p. 338). 

Chemical analysis shows N- 
isopropylaniline to have toxicologic 
properties similar to those of its parent 
compound, aniline. The oral LDsoS for 
the two chemicals are approximately 
equal. OSHA has established a 2-ppm 8- 
hour TWA PEL for N-isopropylaniline 
on the basis of its structural analogy 
with aniline (w^hich has the same PEL) 
and N.N>dimethylaniline (which has a 5> 
ppm 8-hour TWA PEL and a 10-ppm 15- 
minute STEL); exposure to these 
substances has been shown to cause 
hemolytic and central nervous system 
effects in animals and humans. Tliese 
substances are also toxic when 
absorbed through the skin. 

OSHA is proposing an 8-hour PEL of 2 
ppm for N-isopropylaniline. with a skin 
notation, in construction, maritime, and 
agriculture. The Agency preliminarily 
concludes that this limit will protect 
workers in these sectors from the 
significant risk of irritation and systemic 
and hemolytic effects, all material 
health impairments that are caused by 
inhalation, ingestion, or dermal 
absorption of N-isopropylaniline. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
KETENE 

CAS: 463-61-4; Chemical Formula: 

CH,=C=0 
H.S. No. 1231 

OSHA’s 8-hour TWA limit for ketene 
in construction and maritime is 0.5 ppm. 
There is no limit in agriculture. The^ 
ACGIH has a TLV*-TWA of 0.5 ppm 
and a TLV®-STEL of 1.5 ppm for this 
substance. There is no NIOSH REL In 
construction and maritime. OSHA is 
retaining the 8-hour TWA and proposing 
to add a 15-minute STEL of 1.5 ppm; the 
Agency is also proposing to extend both 
limits to agriculture. NIOSH concurs (Ex. 


8-47. Table N-1) with the proposed 
limits, which are those recently 
established for this substance in general 
industry. 

Ketene is a colorless gas writh a sharp, 
penetrating odor. Ketene is used as an 
acetylating agent and as a starting point 
in the production of products such as 
acetic anhydride and acetate esters 
(ACGIH 1986, p. 341; Hawley’s 1987. p. 
672). 

Ketene is highly irritating to the 
respiratory tract (Mendenhall and 
Stokinger 1959/Ex. 1-428). and the 
effects of its action are delayed (Treon. 
Sigmon. Kitxmiller 1949/£x. 1-769). 
Mendenhall and Stokinger (1959/Ex. 1- 
428) have reported a 10-minute LCm> for 
mice of 17 ppm. Chronic exposure to 1 
ppm for six months on a schedule of 6 
hours/day. 5 days/week, was tolerated 
by animals of several species 
(Mendenhall and Stokinger 1960. as 
cited in ACGIH 1986/Ex. 1-3, p. 341). 
Similar results have been reported in 
monkeys exposed repeatedly (55 
exposures) for seven hours at each 
exposure (Treon. Sigmon, and Kitzmiller 
1949/Ex. 1-769). Evidence strongly 
suggests that the development of 
emphysema and fibrosis may occur in 
individuals who have developed a 
tolerance to the acute effects of ketene 
exposure (Stokinger. Wagner, and 
Dobrogarski 1957/Ex. 1-139). 

In construction and maritime, OSHA 
is retaining the 8-hour TWA PEL of 0.5 
ppm and proposing to add a 15-minute 
STEL of 1.5 ppm for ketene; OSHA is 
also proposing to extend both limits to 
agriculture. ’The Agency preliminarily 
concludes that workers exposed to this 
highly irritating and toxic gas are at 
significant risk of developing respiratory 
irritation, pulmonary edema, and other 
severe pulmonary effects that constitute 
material health impairments. OSHA 
preliminarily finds that both a TWA and 
STEL are required to protect workers in 
construction, maritime, and agriculture 
from ketene’s acute and chronic health 
effects. The proposed limits are 
necessary to substantially reduce these 
risks. In addition, promulgation of these 
limits will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

METHACRYUC ACID 

CAS: 79-41-4; Chemical Formula: 

CH,=C{CH3)C00H 
HS. No. 1244 

OSHA has no limit for methacrylic 
acid in construction, maritime, or 
agriculture. The ACGIH has a TLV®- 
TWA of 20 ppm for this substance. 

There is no NIOSH REL OSHA is 
proposing an 8-hour TWA PEL of 20 ppm 
for methacrylic acid in construction. 


maritime, and agriculture, and NIOSH 
concurs (Ex. 8-47, Table Nl) that this 
limit is appropriate. This is the limit 
recently established for this substance 
in general industry. 

Methacrylic acid is a liquid with an 
acrid, disagreeable odor. Metacrylic 
acid is used as a monomer for large 
volume resins and polymers and in 
organic synthesis (ACGIH 1986, p. 362; 
Hawley’s 1987, p. 751). 

The primary toxic hazard associated 
with exposure to methacrylic acid is 
irritation, although the degree of 
irritation from exposure to this 
substance is significantly less than that 
from exposure te acrylic acid (ACGIH 
19d6/Ex. 1-3, p. 362). Direct contact of 
methacrylic acid with the skin or eye 
can cause corrosion of the skin or 
blindness. In rabbits, the skin 
absorption LDm for methacrylic acid is 
06 to Ig/kg (Dow Chemical Company 
1977m. as cited in ACGIH 1986/Ex. 1-3. 
p. 362). Rats exposed by Inhalation to 
approximately 1000 ppm of methacrylic 
acid exhibited eye irritation (Dow 
Chemical Company 1977m. as cited in 
ACGIH 1986/Ex. 1-3, p. 362). RaU 
exposed to a 300 ppm concentration of 
this substance for 6 hours daily for 20 
days showed slight congestion of the 
kidneys at autopsy (Gage 1970/ Ex. 1- 
318). 

Medical reports of workers exposed 
acutely to concentrations of up to 113 
ppm methacrylic add in an industrial 
setting revealed that these workers 
experienced no respiratory symptoms: 
however, skin responses and a severe 
corneal bum were reported (Dow 
Chemical Company 1977m. as dted in 
ACGIH 1988/Ex. 1-3, p. 362). 

OSHA is proposing a PEL of 20 ppm 
as an S-hoiir TWA for methacrylic acid, 
with a skin notation, in construction, 
maritime, and agriculture. The Agency 
preliminarily condudes that this limit 
will protect workers in these sectors 
from the significant risk of severe eye 
and skin irritation, which are material 
health impairments that are associated 
with occupational exposure to 
methacrylic add. The skin notation is 
necessary to prevent dermal absorption 
and systemic toxicity. Promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

4-METHOXYPHENOL 

CAS: 150-76-5; Chemical Formula: 

CHaOGJLOH 
H.S. No. 1247 

OSHA has no limit for 4- 
methoxyphenol in construction, 
maritime, or agriculture. The ACGIH has 
a TLV^-TWA of 5 mg/m* for this 
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substance. There is no NIOSH REL, but 
NIOSH concurs with the proposed limit 
(Ex. ft-47, Table Nl). In construction, 
maritime, and agriculture, OSHA is 
proposing a PEL of 5mg/m*; this is the 
limit recently established for this 
substance in general industry. 

4 -methoxyphenol is a white, waxy 
solid used in the manufacture of 
antioxidants, pharmaceuticals, 
plasticizers, and dyestuffs. 4- 
methoxyphenol is also used as a 
stabilizer for chlorinated hydrocarbons, 
as an inhibitor for acrylic monomers and 
acrylonitriles, and as a UV inhibitor 
(ACGIH 1986, p. 367; Hawley’s 1987, p. 
620). 

In rats, the oral LDso for 4- 
methoxyphenol is between 1 and 2 g/kg; 
the skin absorption LDso in rabbits is 
greater than 1 g/kg. Results of a two- 
month dietary study demonstrated no ill 
effects at 0.1 ppm (approximately 50 mg/ 
kg/day). Direct contact of 4- 
methoxyphenol with the skin or eyes 
causes bums or moderate comeal 
damage (Hodce, Sterner, Maynard, and 
Thomas 1949/ Ex. 1-41; Dow Chemical 
Company 1977n, as cited in ACGIH 
1986/ Ex. 1-3. p. 367). 

To reduce the risk of dermal and 
ocular effects resulting from exposure to 
4-methoxyphenol, a compound similar in 
chemical stmcture and toxicity to 
hydroquinone, OSHA is proposing to 
establish a permissible exposure limit in 
construction, maritime, and agricultiire 
of 5 mg/m* as an 8 -hour TWA. The 
Agency preliminarily concludes that this 
limit is necessary to protect workers in 
these sectors against the significant risk 
of dermal and skin effects potentially 
associated with exposure to this 
substance. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

METHYL ACETYLENE-PROPADIENE 

MIXTURE (MAPP) 

CAS: None; Chemical Formula: C 3 H 4 

isomers 
H.S. No. 1250 

OSHA has a PEL of 1000 ppm as an 8 - 
hour TWA for MAPP in construction 
and maritime. There is no limit in 
agriculture. The ACGIH also has an 8 - 
hour TLV*-TWA limit of 1000 ppm and 
a TLV®-STEL of 1250 ppm for this 
substance. There is no NIOSH REL 
OSHA is retaining the 8 -hour PEL of 
1000 ppm, proposing to add a STEL of 
1250 ppm for this substance in 
construction and maritime, and 
proposing to extend both limits to 
agriculture. NIOSH concurs (Ex. 8-47. 
Table Nl) with the limits being 
proposed, which were recently 


established for MAPP in general 
industry. 

MAPP contains 58 percent of a 
mixture of propadiene (a colorless, 
unstable gas with a strong, unpleasant 
odor) and methyl acetylene (a colorless 
gas with a sweet odor): the balance of 
the mixture consists of paraffinic and 
olefinic C 3 and C 4 hydrocarbons. Methyl 
acetylene-propadiene mixhire is used as 
an industrial fuel for cutting, welding, 
brazing, heat treating, and metallizing 
(Hawley’s 1987, p. 756). 

Rabbits, dogs, and guinea pigs 
exposed to an average MAPP 
concentration of 5000 ppm for 7 hours/ 
day, 5 days/week for 4 months showed 
no exposure-related effects except 
decreased lung weights at autopsy. No 
changes were observed in animals 
exposed to 1000 ppm on this regimen for 
four months (Dow Chemical Company 
1964, as cited in ACGIH 1986/Ex. 1-3, p. 
368). 

On the basis of these data, which 
show MAPP to be a chemical mixture of 
low toxicity in experimental animals, 
the Agency is retaining its 8 -hour TWA 
PEL of 1000 ppm and proposing to add a 
STEL of 1250 ppm in construction and 
maritime, and is also proposing to 
extend both limits to agriculture. The 
Agency preliminarily concludes that 
both of these limits are necessary to 
ensure that workers in these sectors are 
protected and that good industrial 
hygiene practice is maintained. In 
addition, promulgation of these limits 
will make OSHA’s PELs for MAPP 
consistent across all regulated sectors. 

METHYLAL (Dimethoxymethane) 

CAS: 109-87-5; Chemical Formula: 

CHiOCHaPCIa 
H.S. No. 2108 

The OSHA PEL for methylal in 
general Industry, construction, and 
maritime is 1000 ppm as an 8 -hour TWA. 
There is no limit for methylal in 
agriciilture. The ACGIH has a TLV*- 
TWA of 1000 ppm for this substance. 
NIOSH has no REL for methylal. but 
concurs (Ex. 8-47, Table Nl) with the 
PEL being proposed. OSHA is proposing 
a PEL of 1000 ppm as an 8 -hour TWA for 
methylal in agriculture. Promulgation of 
this limit will make the PEL for methylal 
consistent across all OSHA-regulated 
sectors. 

Methylal is a colorless, volatile, 
flammable liquid with a chloroform-like 
odor (Hawley’s 1987, p. 756). Methylal is 
used as a specialized fuel, as a solvent 
in perfumes, adhesives, and coatings, 
and as a reaction medium for the 
Grignard and Reppe reactions in organic 
synthesis (Merck 1983, p. 864; ACGIH 
1986, p. 371). 


Methylal is an irritant of the eyes and 
mucous membranes and, at high 
concentrations, a central nervous 
system depressant in both humans and 
animals. The oral LDso in rabbits is 5708 
mg/kg; the LCso in rats is 15.000 ppm for 
an unspecified period (RTECS 1987; 
Weaver et al. 1951, in Clayton and 
Clayton 1982, p. 2657). Exposure to a 
concentration of approximately 154.000 
ppm methylal caused tearing of the eyes, 
sneezing, nasal discharge, coughing, and 
vomiting in guinea pigs; these animals 
became comatose in 20 minutes and 
died within 2.5 hours (Weaver et al. 

1951, in Proctor, Hughes, and Fischman 
1988, p. 319). In mice exposed to 15 daily 
7-hour inhalation exposures to 11.000 
ppm, minor irritation of the eyes and 
nose occurred and incoordination 
developed after 3 or 4 hours of exposure. 
Mice exposed to a 14.000-ppm 
concentration of methylal exhibited a 
greater degree of irritation and 
anesthesia (Weaver et al. 1951, in 
Clayton and Clayton 1982. p. 2657). 
Autopsy of guinea pigs exposed to very 
high but unspecified concentrations of 
methylal revealed moderate to severe 
fatty degeneration of the liver and 
kidneys, as well as extensive 
bronchopneumonia; however, no 
significant histopathological changes 
were noted in gudnea pigs exposed for 
five daily 7-hour exposures to a 45,000- 
ppm concentration of methylal. 

Although methylal vapor is irritating to 
the eyes of experimental animals, no 
histological abnormalities of the optic 
nerve or retina have been reported 
(Weaver et al. 1951, in Clayton and 
Clayton 1982. p. 2657; Grant 1986. p. 606). 
In humans, methylal causes eye, mucous 
membrane, skin, and upper respiratory 
tract irritation; at high concentrations, 
central nervous system depression is 
observed. Methylal was formerly used 
as an anesthetic in human medicine; 
however, this use has been discontinued 
because the anesthetic effect of methylal 
is slower and more transitory than that 
of ether (Weaver et al. 1951, in Proctor. 
Hughes, and Fischman 1988. p. 319). 
Methylal has a defatting effect on the 
skin, and frequent or prolonged contact 
causes dermatitis (Proctor. Hughes, and 
Fischman 1988, p. 320). 

Based on this evidence, OSHA is 
proposing a 1000 ppm 8 -hour TWA limit 
to protect workers In agriculture from 
the significant risk of central nervous 
system depression caused by exposure 
to higher concentrations of methylal. 

The Agency preliminarily concludes that 
this limit is necessary to substantially 
reduce a significant risk of material 
health impairment. In addition, 
promulgation of this limit will make 
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0SHA*8 pel for this substance 
consistent across all regulated sectors 

NIETHYLAMINE 

CAS: 74-69-5: Chemical Formula: 

CH,NHa 
H.S, No. 2110 

0SHA*8 pel for methylamine in 
general industry, construction, and 
maritime is 10 ppm as an 8-hour TWA. 
There is no PEL for methylamine in 
agriculture. The ACGIH has a TLV*- 
TWA of 10 ppm for this substance. 
NIOSH has no REL for methylamine but 
concurs with the limit being proposed. 
OSHA is proposing an 8-hour TWA PEL 
of 10 ppm for methylamine in 
agriculture. Promulgation of diis limit 
will make the PEL for methylamine 
consistent across all OSHA-regulated 
sectors. 

Methylamine is a colorless, flammable 
gas with a fishy odor at low 
concentrations and an ammonia-like 
odor at high concentrations (Braker and 
Mossraan 1960, p. 498). Methylamine is 
used as a chemical intermediate for 
accelerators, dyes, insecticides, 
fungicides, pharmaceuticals, and 
surface-active agents. It is also used as a 
fuel additive, a pol>merization inhibitor, 
a solvent a rocket propellant, a 
photographic developer, and a 
component of some paint removers 
(HSDB1988). 

Methylaniine is an irritant of the eyes, 
mucous membranes, and respiratory 
tract in both humans and animals. 
Administered orally as the base in a 40 
percent aqueous solution, the LDjo for 
rats is 0.1 to 02 g/k g; the LCm in mice is 
2400 mg/m* for 2 hours (Clayton and 
Clayton 1982. p. 3148; RTECS 1987). 
Ocular damage, including hemorrhages 
of the conjunctiva, shallow comeal 
opacities, and edema have resulted from 
the administration of a single drop of 5 
percent methylamine in water into the 
eyes of experimental animals (Grant 
1988. p. 606). Comeal damage occurred 
in rabbit eyes after contact with a 40- 
percent methylamine solution, and 
necrosis of the skin developed in rabbits 
whose skin had been wetted with 0.1 
milliliter of the same solution (Smyth 
and Carpenter 1944. In contact with 
liquefied methylamine. guinea pig skin 
swelled and turned purple after a few 
minutes. The skin turned gray and 
necrotic after 48 hours; fresh granulation 
tissue covered by flat epidermis, with no 
hair follicles, appeared 12 days after the 
exposure (Coffman and Maguire 1980, in 
HSDB 1988). 

Human toxicity data for methylamine 
are limited. A chemical worker exposed 
to methylamine at concentrations 
ranging from 2 to 60 ppm for an 
unspecified period of time developed 


allergic or chemical bronchitis (ACGIH 
1986. p. 373). Transient eye. nose, and 
throat irritation occurs when humans 
are exposed for brief periods to 
concentrations ranging from 20 to 100 
ppm. although exposures to 
methylamine concentrations below 10 
ppm do not cause irritation. Severe 
exposure to methylamine would be 
expected to cause pulmonary edema. 
Prolonged or repeated exposure of the 
skin or eyes causes dermatitis or 
inflanimation of the conjimctiva. 
respectively (Proctor. Hughes, and 
Fischman 1988. p. 321). 

Based on this evidence. OSHA is 
proposing a 10 ppm 8-hour TWA PEL to 
protect workers in agriculture from the 
significant risk of eye. nose, and 
respiratory tract irritation caused by 
exposure to methylamine. The Agency 
preliminarily concludes that this limit is 
necessary to substantially reduce a 
significant risk of materid health 
impairment in exposed workers. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
METHYL DEMETON 
CAS: 8022-00-2; Chemical Formula: 

(CH20)2PS0(CH,)2SC2H5 
H.S. No. 1256 

OSHA has no limit for methyl 
demeton in construction, maritime, or 
agriculture. The ACGIH has a TLV®- 
TWA of 02 mg/m*, with a skin notation. 
There is no NIOSH REL, but NIOSH 
concurs (Ex. 8-47, Table Nl) with the 
proposed limit OSHA is proposing an 8- 
hour TWA of 0.5 mg/m*, and a skin 
notation, for methyl demeton in 
construction, maritime, and agriculture. 
This is the limit recently established for 
this substance in general industry. 

Methyl demeton is an oily, colorless to 
pale-yeUow liquid with an unpleasant 
odor. Methyl demeton is used as a 
systemic insecticide and acaricide 
(ACGIH 1986, p. 388; Hawley's 1987. p. 
766). When used in pesticidal 
applications and as directed on the 
lal^L this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Methyl demeton has an oral lAo of 40 
to 65 mg/kg for the thiolo-isomer and 
150 to 250 mg/kg for the thiono-isomer. 
Both isomers form sulfoxide or sulfone. 
with an oral LD&o similar to that of the 
parent compounds (Dubois and Plzak 
1962/Ex. 1-629; Heath and Vandekar 
1965, Klimmer and Plaff 1955. both as 
cited in ACGIH 1986/Ex. 1-3, p. 388). In 
solution or storage, methyl demeton may 
form alkyl sulfonium compounds that 
have very high intravenous toxicity and 
oral LDmS of 10 to 20 mg/kg. Dermal 
toxicity is reported to be moderate, with 


an LDm of approximately 400 mg/kg 
(Heath and Vandekar 1965, as cited in 
ACGIH 1986/Ex. 1-3. p. 388). 

In humans, methyl demeton causes 
changes in intraocular pressure, and 
acute poisonings produce nausea, 
headache, dizziness, vomiting, and 
hyperemia of the nasal mucosa. Chronic 
exposure causes hyperemia of the 
respiratory organs and irritation of the 
inner ear {Dugel'nyy 1970; Rasuleva 
1970, both as cited m ACGIH 1986/Ex. 
1-3. p. 388). 

OSHA is proposing an 8-hour TWA 
PEL for methyl demeton of 0.5 zng/m*, 
with a skin notation, in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in this sectors from 
the significant risk of ocular and nasal 
irritation, pulmonary effects, and 
cholinesterase inhibition, all of which 
constitute material impairments of 
health that are associated with 
occupational exposure to this substance. 
In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

METHYLENE BISPHENYL 

ISOCYANATE (MDI) 

CAS: 101-68-6; Chemical Formula: 

CH2(CiH4NCO), 

HS. No. 2109 

OSHA's permissible exposure limit 
(PEL) for methylene bisphenyl 
isocyanate in general industiy, 
construction, and maritime is 0.02 ppm 
(0.2 mg/m*) as a ceiling limit There is 
no limit for this substance in agriculture. 
The ACGIH has assigned methylene 
bisphenyl isocyanate a TLV®-TWA of 
0.005 ppm (aOSO mg/m*) (ACGIH 1989, 
p. 30). NIOSH has recommended 
exposure limits of 50 ^g/m* (0.005 ppm) 
as a 10-hour TWA and 200 fig/m* (0,02 
ppm) as a IQ-minute ceiling limit for 
methylene bisphenyl isocyanate (NIOSH 
Recommendations 1988); however. 
NIOSH conctirs with the limit being 
proposed by OSHA (Ex. 8-47, Table Nl). 
OSHA is proposing a PEL of 0.02 ppm 
(0.2 mg/m*) as a ceiling limit for 
methylene bisphenyl isocyanate in 
agriculture. Promulgation of the 
proposed limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

Methylene bisphenyl isocyanate is an 
odorless white to light-yellow solid 
(ACGIH 1988. p. 389(86)). Methylene 
bisphenyl isocyanate is used in the 
production of polyurethane foams and 
plastics. It is also used in coating 
systems for aircraft, tank trucks, 
automobiles, and truck trailers (Proctor. 
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Hughes, and Fischman 1988. p. 330; 
lARC 1979. Vol. 19. p. 317). 

In both humans and animals, 
methylene bisphenyl isocyanate is an 
irritant of the skin, eyes, and mucous 
membranes: it is also a respiratory and 
skin sensitizer. The 4-hour LCsoS in rats 
are 36.2 ppm (males) and 37.3 ppm 
(females) (NIOSH 1978). By oral 
administration, methylene bisphenyl 
isocyanate is of low toxicity: the oral 
LDso in rata is greater than 10 g/kg. and 
rats given oral doses of 5 g/kg/day 
methylene bisphenyl isocyanate for 5 
days survived (Woolrich 1982). 
Undiluted methylene bisphenyl 
isocyanate applied to the skin of rabbits 
caused mild Mtation that cleared 
within 5 days, and the application of 1 
mg of a 10-percent methylene bisphenyl 
isocyanate solution to rabbit eyes 
produced mild inflammation and tearing 
but no permanent injury (Woolrich 
1982). Administered to guinea pigs by 
intradermal injection, to mice by skin 
painting, or to dogs by intrabronchial 
instillation, methylene bisphenyl 
isocyanate elicits an immune 
sensitization response that is 
characterized by the development of 
antibodies specific to methylene 
bisphenyl isocyanate-serum albumin 
conjugate (Chang and Karol 1984; 
Thome, Yeske, and Karol 1987). 

Acute exposure to a concentration of 
0.001 to 0.026 ppm methylene bisphenyl 
isocyanate caused eye, nose, and throat 
irritation in 34 of 35 exposed individuals 
and shortness of breath in 17 members 
of the exposed group (NIOSH 1978). 
Humans exposed to the vapors of 
methylene bisphenyl isocyanate may 
develop pulmonary irritation 
(characterized by increased lung and 
respiratory tract secretions, coughing, 
pain on breathing, and. if overexposure 
is severe, a reduction in breathing rate) 
and/or allergic sensitization 
(characterized by cold- or hayfever-like 
symptoms and asthma, hives, atopic 
eczema, and allergic reactions) 
(Woolrich 1982). Estimates of die 
percentage of occupationally exposed 
individuals likely to develop 
sensitization reactions to this substance 
range from 2 to 20 percent. Workers 
sensitized to methylene bisphenyl 
isocyanate are also likely to develop 
cross-reactivities to other isocyanates, 
such as toluene diisocyanate or 
hexamethylene diisocyanate (Woolrich 
1982). For example. 12 of 25 individuals 
sensitized to toluene diisocyanate 
showed marked declines in lung 
function when exposed to a methylene 
bisphenyl isocyanate concentration of 
0.009 to 0.02 ppm for 15 to 60 minutes 
(Innocenti et al. 1988). Exposure to 


airborne Tnethylene bisphenyl 
isocyanate concentrations below 0.1 
ppm may cause sensitization in 
susceptible workers, while exposure to 
concentrations between 0.1 and 1.0 ppm 
may cause respiratory tract and mucous 
membrane irritation in all exposed 
individuals (Woolrich 1982). Workers 
exposed to both methylene bisphenyl 
isocyanate and toluene diisocyanate for 
at least 1 year at concentrations that 
occasionally exceeded 0.8 ppm had 
decrements in pulmonary bmction and 
an increased frequency of bronchitis 
compared with non-exposed workers; 
however, workers exposed to average 
methylene bisphenyl isocyanate and 
toluene diisocyanate concentrations of 
less than 0.003 ppm for 5 years showed 
no decrement in pulmonary function 
(Banks. Butcher, and Salvaggio 1986; 
Musk et al. 1982). Workers who have 
become sensitized to methylene 
bisphenyl isocyanate develop either an 
acute asthma-hke response or 
sensitization pneumonitis when 
subsequently exposed to this substance; 
the asthmatic attacks may occur 
immediately or have a delayed onset, 
and the pneumonitis is characterized by 
fever, an increased white blood cell 
count, an increase in the number of 
neutrophils observed in bronchoalveolar 
lavage fluid, and an increase in 
breathing resistance (Genium MSDS 
1980, No. 1105). Workers whose skin has 
been exposed repeatedly to methylene 
bisphenyl isocyanate may develop 
contact eczema (Rothe 1978, in ACGIH 
1986. p. 390(86)). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that methylene bisphenyl isocyanate 
causes irritation and both skin and 
pulmonary sensitization. OSHA 
preliminarily finds that, in the absence 
of a limit, workers in agriculture are at 
significant risk of experiencing these 
effects. OSHA believes that establishing 
a PEL of 0.02 ppm (0.2 mg/m^) as a 
ceiling limit is necessary to substantially 
reduce these risks of material health 
impairments. Promulgation of this limit 
will also make the PEL for methylene 
bisphenyl isocyanate consistent across 
all regulated sectors. 

METHYL ETHYL KETONE PEROXIDE 
CAS: 1338-23-4; Chemical Formula: 

CiHiaO. 

H.S. No. 1257 

OSHA has no limit in construction, 
maritime, or agriculture for methyl ethyl 
ketone peroxide (MEKP). The ACGIH 
has a TLV*-ceiling of 0.2 ppm for this 
substance. There is no NIOSH REL. 
OSHA is proposing a ceiling limit of 0.7 
ppm for this substance in construction, 
maritime, and agriculture. NIOSH 


concurs (Ex. 8-47, Table Nl) with this 
limit, which was recently established for 
this substance in general industry. 

MEKP is sold commercially as a 
colorless liquid mixture consisting of 
approximately 60 percent MEKP and 40 
percent diluent; the diluent is added to 
reduce MEKP’s sensitivity to shock. 
Methyl ethyl ketone peroxide is used in 
the manufacture of acrylic resins and as 
a hardening agent for fiber glass 
reinforced plastics (Hawley’s 1987. p. 
769). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

The health effects data for MEKP in 
animals rely primarily on a study 
conducted in 1958 by Floyd and 
Stokinger (Ex. 1-783). In a series of 
experiments conducted in rats, mice, 
and rabbits to determine the toxicity of 
MEKP by various routes of exposure, 
these investigators found that inhalation 
exposure for 4 hours to a concentration 
of 200 ppm was fatal to 50 percent of 
rats, and a 4-hour exposure to 170 ppm 
was fatal to 50 percent of mice. 
Inhalation of MEKP vapors produced 
petechial and gross hemorrhages of the 
lungs in rats after four-hour exposures; 
liver and kidney damage was also 
observed (Floyd and Stokinger 1958/Ex. 
1-783). Two drops of a 40-percent 
solution of MEKP in dimethyl phthalate 
caused severe damage when instilled in 
rabbits' eyes, but at 3 percent, a 
moderate, transient reaction was 
produced. The direct application of 
MEKP to closely shaved rabbit skin 
caused no immediate discomfort but did 
cause a severe delayed reaction, 
consisting of erythema, edema, and 
vesiculation within 2 or 3 days; of the 
four organic peroxides tested (di-t-butyl 
peroxide, t-butyl hydroperoxide, cumene 
hydroperoxide, and methyl ethyl ketone 
peroxide), MEKP exhibited the ^eatest 
toxicity. The maximal nonirritating 
strength of MEKP applied dermally was 
0.6 percent. In addition, rats died or 
showed marked evidence of cumulative 
systemic effects after either oral or 
intraperitoneal administration of MEKP 
at 20 percent of the LDso level for 3 
days/week for 7 weeks (Floyd and 
Stokinger 1958/Ex. 1-783). The study of 
MEKP's toxicity performed by Floyd and 
Stokinger (1958/Ex. 1-783) was a 
thorough and comprehensive bioassay 
involving three species (mice, rats, and 
rabbits) and five routes of exposure 
(inhalation, intraperitoneal. oral, dermal, 
and eye contact). This study 
demonstrated that MEKP was 20- to 50- 
fold more acutely toxic than di-t-butyl 
peroxide by all routes tested. The 
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consequences of exposure to this 
substance ranged from skin and eye 
irritation to gross hemorrhage of the 
lung and liver and kidney damage; 
OSHA notes that these effects were 
observed even after short-term 
exposures. The Floyd and Stokinger 
study (1958/Ex. 1-783) demonstrated 
that MEKP is significantly more toxic 
than benzoyl peroxide (PEL of 5 mg/m^) 
and resembles hydrogen peroxide (PEL 
of 1.4 mg/m^) in terms of its potential to 
cause irritation on an acute basis. A 
study by Moskowitz and Grabois (1950, 
as cited in ACGIH 1986/Ex. 1-3. p. 54) 
showed that exposure to 12.2 mg/m^ 
benzoyl peroxide caused “pronounced 
irritation of the nose and throat** in 
workers; because MEKP is significantly 
more irritant than benzoyl peroxide. 
MEKP concentrations considerably 
below the 12 mg/m* level can be 
expected to cause irritation as well. 

OSHA has preliminarily concluded 
that the available data support the 
proposed ceiling PEL for N^KP 0.7 ppm. 
Because MEKP is more irritating than 
benzoyl peroxide and irritation can 
result from even very brief exposures to 
excessive concentrations of MEKP, 
OSHA also preliminarily concludes that 
a ceiling limit for MEKP is necessary 
and appropriate. Therefore, to reduce 
the significant risk of irritation to 
workers in construction, maritime, and 
agriculture who are exposed to MEKP, 
OSHA is proposing a 0.7 ppm ceiling 
PEL for MEKP in these sectors. 
Promulgation of this limit will make 
0SHA*8 pel for this substance 
consistent across all regulated sectors. 
METHYL FORMATE 
CAS: 107-31-3; Chemical Formula: 

HCOOCH3 
H.S. No. 1258 

OSHA has a limit of 100 ppm TWA as 
an 8 -hour for methyl formate in 
construction and maritime. There is no 
limit in agriculture. The ACGIH also has 
an 8 -hour TLV*-TWA of 100 ppm, with 
a TLV®-STEL of 150 ppm. OSHA is 
retaining the 8 -hour TWA of 100 ppm for 
methyl formate and proposing to add a 
STEL of 150 ppm for this substance in 
construction and maritime; OSHA is 
also proposing both limits in agriculture. 
NIOSH concurs (Ex. 8-47. Table Nl) that 
these limits, which were recently 
established for methyl formate in 
general industry, are appropriate. 

Methyl formate is a Hammable. 
colorless liquid with an agreeable odor. 
Methyl formate is used as a fumigant 
and larvicide. It is also used in organic 
synthesis and as a cellulose acetate 
solvent (ACGIH 1986. p. 397 ; Hawley *8 
1987, p. 770). When used in pesticidal 
applications and as directed on the 


label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Methyl formate causes nose and eye 
irritation, vomiting, incoordination, 
narcosis, and death in guinea pigs 
exposed to high concentrations 
(Schrenk. Yant, Chomyak, and Patty 
1936/Ex. 1-756). Exposure to a 5-percent 
concentration of methyl formate was 
fatal in 20 to 30 minutes, a 1.5- to 2.5- 
percent concentration was dangerous in 
30 to 60 minutes, and a 0.5 percent 
concentration (5000 ppm) was 
considered the maximum concentration 
tolerable for a 60-minute period without 
serious consequences. Lehmann and 
Flury (1943b/Ex. 1-963) observed that 
inhalation of a 1.02 percent 
concentration of methyl formate for two 
to three hours caused pulmonary edema 
and death in cats; a concentration of 
1600 ppm resulted in lung inflammation 
after one hour. Guinea pigs died when 
exposed by inhalation to a 2.5 percent 
concentration of methyl formate 
(Lehmann and Flury 1943b/Ex. 1-963). 

In studies of methyl formate exposure 
in humans, von Oettingen (1959/^. 1 - 
499) reported that workers exposed to 
unspecified concentrations showed 
temporary blindness, narcosis, mucous 
membrane irritation, and dyspnea. 
Fairhall (1957c/ Ex. 1-1107) has reported 
that methyl formate is more irritating 
than either methyl or ethyl acetate. 

OSHA is retaining the 8 -hour PEL of 
100 ppm TWA and proposing to add a 
STE5 l of 150 ppm for methyl formate in 
construction and maritime; the Agency 
is also proposing to extend both limits to 
agriculture. OSHA believes that these 
PELS will prevent the significant risks of 
irritation, narcotic effects, and 
pulmonary damage, all of which 
constitute material health impairments, 
confronting workers in these sectors 
who are exposed to methyl formate. The 
Agency preliminarily concludes that 
these limits will substantially reduce 
these significant risks. In addition, 
promulgation of these limits will make 
0SHA*8 PELs for methyl formate 
consistent across all regulated sectors. 
METHYL IODIDE 

CAS: 74-88-4; Chemical Formula: CH 3 I 
H.S. No. 1259 

OSHA has an 8 -hour TWA limit of 5 
ppm, and a skin notation, for methyl 
iodide in construction and maritime 
operations. The ACGIH has a TLV*- 
TWA of 2 ppm, with a skin notation, for 
methyl iodide and classifies it as a 
suspected human carcinogen (A 2 ). 
NIOSH recommends reducing exposure 
to this substance to the lowest feasible 
limit and also considers this chemical a 
potential human carcinogen. OSHA is 


proposing an 8 -hour TWA PEL of 2 ppm, 
with a skin notation, for methyl iodide in 
construction, maritime, and agriculture. 
This is the limit recently established for 
. this substance in general industry. 

Methyl iodide is a colorless, sweet¬ 
smelling liquid that turns yellow, red. or 
brown when exposed to light and 
moisture. Methyl iodide is used in 
microscopy, organic synthesis, and in 
testing for pyridine (ACGIH 1986, p. 

. 399(86); Hawley *8 1987, p. 772). 

Methyl iodide has an LDjo in rats of 
150 to 200 mg/kg; liver damage was 
evident after these lethal exposures 
(Kutob and Plaa 1962/Ex. 1-61). A 15- 
minute exposure to a concentration of 
3800 ppm was fatal to rats (Chambers et 
al. 1950, as cited in ACGIH 1986/Ex. 1 - 3 , 
p. 399), and Bachera (1927/Ex. 1-1013) 
has reported that methyl iodide is six 
times as toxic in mice as methyl 
bromide. Inhalation studies have shown 
eye irritation and depressed body 
weight in rats as a result of 14-week 
exposures to 30 and 60 ppm (Blank, Nair, 
Roloff, and Ribelin 1984/Ex. 1-619). The 
same authors observed fatalities in rats 
within four weeks of exposure to 143 
ppm; 10 ppm was reported to be a no¬ 
effect level. 

In industry, fatalities have occurred in 
chemical workers exposed to methyl 
iodide poisoning^Garland and Camps 
1945/Ex, 1-1190; Appel, Galen. O’Brien, 
and Schoenfeldt 1975/Ex. 1-1076). 
However, the exposure levels 
associated with these fatal 
overexposures are not known (ACGIH 
1986/Ex. 1-3, p. 399). 

In tests of carcinogenicity, methyl 
iodide produced local sarcomas in rats 
injected subcutaneously and lung 
tumors in mice given intraperitoneal 
injections (Druckrey. Kruse, Preussman 
et al. 1970/Ex. 1-246: Poirier, Stoner, and 
Shimkin 1975/Ex. 1 - 686 ). These 
carcinogenic effects occurred at a 
dosage approximately equivalent to a 
daily 8 -hour exposure to 20 or 25 ppm 
for an adult human (ACGIH 1986/Ex. 1 - 
3, p. 399). 

OSHA is proposing an 8 -hour TWA 
limit of 2 ppm, and a skin notation, for 
methyl iodide in construction, maritime, 
and agriculture. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risk of irritation and 
liver and kidney damage, which are 
material impairments of health 
associated with occupational exposure 
to methyl iodide. The skin notation is 
needed to prevent dermal absorption of 
toxic amounts of methyl iodide. 
Promulgation of this limit will also make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
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METHYL ISOAMYL KETONE 
CAS: 110-12-3: Chemical Formula: 

CHjCOCHCaHftb 
H.S. No. 1260 

OSHA has a TWA-PEL of 100 ppm for 
methyl isoamyl ketone (MIAK) in 
construction and maritime. There is no 
limit in agriculture. The ACGIH has 
established an 8-hour TLV*-TWA of 50 
ppm for MIAK, and this is also the REL 
recommended by NIOSH. OSHA is 
proposing a PEL of 50 ppm as an 8-hour 
TWA for this substance in construction, 
maritime, and agriculture, and NIOSH 
concurs with this limit (Ex. 8-47. Table 
Nl). This is the PEL recently established 
for this substance in general industry. 

Methyl isoamyl ketone is a colorless, 
clear liquid with a pleasant odor. Methyl 
isoamyl ketone is used as a solvent for 
ceUulose esters, acrylics, and 
copolymers (ACGIH 1986, p. 400). 

The oral LDso for methyl isoamyl 
ketone in rats is 3.2 g/kg (RTECS 1991). 
The lowest lethal concentration in rats 
is 4000 ppm for 4 hours (RTECS 1991). 
Instilled into the eyes of rabbits, MIAK 
caused comeal damage rated 2 on an 
ascending severity of 1 to 10 (Grant 
1974, p. 1166). Experimental animals 
exposed to high (not further specified) 
concentrations of ketones including 
MIAK show emphysematous changes to 
the lungs and damage to the liver, 
kidneys, and brain at autopsy (HSDB 
1991). The dermal LDm in rabbits is 10 g/ 
kg (RTECS 1991). 

No data relating exposure levels to 
specific effects in humans have been 
reported. However, the ACGIH (1986/ 
Ex. 1-3, p. 400) believes that MIAK is 
likely to be more irritating and a more 
potent narcotic than is the case for 
methyl isobutyl ketone. 

The NIOSH criteria document on the 
ketones (1978f) states that ‘‘because 
methyl isoamyl ketone contains one 
more carbon atom than does methyl 
isobutyl ketone, methyl [isoamyl] ketone 
might produce irritation and narcosis at 
concentrations at least as low as those 
at which methyl isobutyl ketone 
produces these effects” (NIOSH 1978f). 

OSHA is proposing an 8-hour TWA 
limit of 50 ppm for methyl isoamyl 
ketone in construction, maritime, and 
agriculture. The Agency preliminarily 
concludes that this limit will protect 
workers in these sectors against the 
signiBcant risk of narcotic and irritant 
effects, which constitute material health 
impairments that are associated with 
occupational exposure to MIAK. 
Promulgation of this limit will also make 
USHA's PEL for this substance 
consistent across all regulated sectors. 


METHYL ISOPROPYL KETONE 
CAS: 563-6Q-4; Chemical Formula: 

(CHslaCHCOCHa 
H.S. No. 1262 

OSHA has no limit for methyl 
isopropyl ketone (MIPK) in construction, 
maritime, or agriculture. The ACGIH has 
a TLV®-TWA of 200 ppm. NIOSH has 
no REL In construction, maritime, and 
agriculture. OSHA is proposing a PEL of 
200 ppm as an &-hour TWA; NIOSH 
concurs (Ex. 8-47, Table Nl) with this 
limit. This is the PEL recently 
established for MIPK in general 
industry. 

Methyl isopropyl ketone (also called 
3-methyl-2-butanone) is a colorless, 
flammable liquid. This substance is used 
as a solvent for nitrocellulose lacquers 
(ACGIH 1986, p. 405). 

Animal studies have shown that MIPK 
has an acute toxicity somewhat greater 
than that of diethyl ketone and 
somewhat less th^ that of di-n-propyl 
ketone or methyl-n^propyl ketone 
(ACGIH 1986/Ex. 1-3, p. 405). The oral 
LDm in rats is 148 mg/kg, and the dermal 
LDm in rabbits is 6350 mg/kg (RTECS 
1991). Rats exposed for four hours at a 
concentration of 5700 ppm died (NIOSH 
1977i. Ex. 1-1182). In contact witii the 
skin of rabbits, t^s substance caused a 
moderate degree of irritation (RTECS 
1991). Instilled into rabbit eyes, it 
caused mild irritation (RTECS 1991). 
Humans exposed to unspecitied 
concentrations of MIPK develop slight 
eye irritation and skin irritation that 
ranges from mild to moderate (Clayton 
and Clayton 1981, p. 4738). 

OSHA is proposing a PEL of 200 ppm 
(8-hour TWA) for methyl isopropyl 
ketone in construction, maritime, and 
agriculture. The Agency preliminarily 
concludes that this limit will protect 
workers in these sectors against the 
signiticant risk of irritation, a material 
health impairment that is associated 
with exposure to this ketone at the 
uncontrolled levels possible in the 
absence of a PEL Promulgation of this 
limit will also make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

METHYL PARATHION 

CAS: 298-00-^, Chemical Formula: 

CeHioNOsPS 
H.S. No. 1265 

OSHA has no limit for methyl 
parathion in construction, maritime, or 
agriculture. The ACGIH has a TLV®- 
TWA of 0.2 mg/m^, with a skin notation, 
for methyl parathion. and NIOSH also 
recommends a TWA of 0.2 mg/m*. In 
construction, maritime, and agriculture, 
the proposed PEL is an 8-hour TWA 
limit of 0.2 mg/m*, with a skin notation: 
NIOSH concurs (Ex. 8-47, Table Nl) 
with this limit, which is identical to the 


PEL recently established for this 
substance in general industry. 

Methyl parathion is a tan to brown 
liquid with a pungent odor like that of 
garlic. This substance is used as a 
nonsystemic insecticide, especially for 
Cotton (Hawley’s 1987. p. 777; Hayes 
1982, p. 339). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Methyl parathion is an 
acetylcholinesterase inhibitor, and 
excessive exposure can cause sweating, 
salivation, diarrhea, bradycardia, 
bronchoconstriction, muscle 
fasciculations. and coma. Methyl 
parathion's acute oral LDm in male rats 
is almost identical to that of parathion 
(i.e., 10 to 25 mg/kg); in fern: le rats, the 
LDm is 24 mg/kg. or approximately one- 
sixth that of parathion. By the dermal 
route, methyl parathion is much less 
toxic than parathion, with an LDm of 67 
mg/kg in rats of both sexes (Hayes 
1963/Ex. 1-982). Erythrocyte 
cholinesterase activity was inhibited in 
dogs fed methyl parathion for 12 weeks 
at a rate corresponding to 
approximately 24 mg/day; inhibition of 
both plasma and erythrocyte 
cholinesterase activity occurred at 
doses of 70 mg/day. without 
accompanying illness (Williams. Fuyat, 
and Fitzhugh 1959/Ex. 1-810). Dogs fed 6 
mg/day methyl parathion for 12 weeks 
showed no effects horn such exposures 
(Williams, Fuyat, and Fitzhugh 1959/Ex. 
1-810). Lifetime feeding studies of rats 
and mice fed diets containing methyl 
parathion concentrations of up to 40 
ppm and up to 125 ppm, respectively, 
produced no evidence of cancer (NCI 
1979a/Ex. 1-1116). 

Plasma and erythrocyte 
cholinesterase levels did not differ by 
more than 20 percent in subjects 
exposed at 7, 7.5, 8, or 9 mg/man/day, 
compared with controls (Moeller and 
Rider 1963/Ex. 1-565). Tiess. Wegener, 
and Tamme (1982/Ex. 1-774) have 
reported a case of protracted methyl 
parathion poisoning resulting from botn 
percutaneous and inhalation exposures; 
Dille and Smith (1964/Ex. 1-549) 
attribute the long-term neuropsychiatric 
illness of two pilots to exposure to 
methyl parathion and other 
cholinesterase-inhibiting agents. Chronic 
exposure to small doses of methyl 
parathion have not caused chromosomal 
effects (de Cassia Stocco, Becak, Gaeta, 
and Rabello-Gay 1982/Ex. 1-540). 

In construction, maritime, and 
agriculture. OSHA Is proposing a limit of 
0.2 mg/m* TWA for methyl parathion. 
with a skin notation. The Agency 
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preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risk of 
acetylcholinesterase inhibition, w^hich 
constitutes a material impairment of 
health that is associated with workplace 
exposures to this substance. The skin 
notation will protect workers from the 
significant risk of systemic toxicity 
associated with percutaneous 
absorption of this substance. In 
addition, promulgation of this limit will 
make OSHA’s PEL for methyl parathion 
consistent across all regulated sectors. 
METHYLCYCLOHEXANE 
CAS: 108-87-2; Chemical Formula: C 7 H 14 
H.S. 1268 

OSHA has an 8 -hour TWA limit of 500 
ppm for methylcyclohexane in 
construction and maritime, and the 
ACGIH has a TLV*-TWA of 400 ppm 
for this subj^ance. There is no OSHA 
limit in agriculture. NIOSH has no REL, 
but concurs (Ex. 8-47, Table Nl) with 
the limit being proposed. The proposed 
PEL for this substance in construction, 
maritime, and agriculture is 400 ppm. 
This is the limit recently established for 
methylcyclohexane in general industry. 

Methylcyclohexane is a colorless 
liquid that is used as a solvent for 
cellulose esters and in organic synthesis 
(ACGIH 1986, p. 384). 

Lehmann and Flury (1943e, as cited in 
ACGIH 1986/Ex. 1-3, p. 384) indicate 
that the acute toxicity of 
methylcyclohexane is greater than that 
of heptane but less than that of octane. 
Lazarew (1929/Ex. 1-1059) found that a 
2 -hour exposure to a concentration of 
7500 to 10,000 ppm caused prostration in 
mice, and exposure to 10,000 to 12,500 
ppm caused death. Treon, Crutchfield, 
and Kitzmiller (1943b/Ex, 1-394) 
reported that exposure to 1200 ppm had 
no effect in rabbits and that prolonged 
exposures to 370 ppm had no effect in 
monkeys. Methylcyclohexane’s 
histologic effects in animals resemble 
those of cyclohexane; the liver and 
kidney are the sites affected (ACGIH 
1986/Ex. 1-3, p. 384). 

OSHA is proposing to establish an 8 - 
hour TWA limit of 400 ppm for 
methylcyclohexane in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risk of irritation, a 
material health impairment that is 
associated with exposure to 
methylcyclohexane. In addition, 
promulgation of this limit will make 
0SHA*8 PEL for this substance 
consistent across all regulated sectors. 
2-METHYLCYCLOPENTADIENYL 

MANGANESE TRICARBONYL (as 


CAS: 12108-13-3; Chemical Formula: 

(CH,)C6H6-Mn(CO)3 
H.S. No. 1271 

OSHA has no limit for 2 - 
methylcyclopentadienyl manganese 
tricai^onyl (MCT) in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 0.2 mg/m*, measured 
as manganese, with a skin notation. 
There is no NIOSH REL The proposed 
PEL for this substance in construction, 
maritime, and agriculture is 0.2 mg/m* 
as an 8 -hour TWA, with a skin notation. 
NIOSH concurs (Ex. 8-47, Table Nl) 
with the proposed limit, which is 
identical to the PEL recently established 
for this substance in general industry. 

MCT, also called Cl- 2 . is a dark 
orange liquid with a faintly pleasant 
odor; it is a complex organic compound 
containing about 25 percent manganese 
by weight. MCT is used as a gasoline 
additive. 

MCT is highly toxic in its 
concentrated form, causing adverse 
effects primarily on the central nervous 
system. It is somewhat irritating to the 
eyes, but skin contact does not produce 
irritation or sensitization; however. 

MCT is readily absorbed through the 
skin (ACGIH 1986/Ex. 1-3, p. 387). 
Animal studies indicate that MCT has a 
toxicity similar to that of tetraethyl lead 
and is highly toxic by all routes of 
exposure (U.S. Navy Smoke Abatement 
Additive, as cited in ACGIH 1986/Ex. 1 - 
3, p. 387). 

The single-dose oral LOso for rats is 23 
or 39 mg/kg, depending on sex. The skin 
LDso for rabbits is 1692±145 mg/kg. and 
the 1 -hour inhalation LCm for rats is 
about 350 mg/m* (the Ethyl Corporation, 
as cited in ACGIH 1986/Ex. 1-3, p. 387). 
Toxic exposures by all routes produce 
rapidly appearing symptoms of mild 
excitement, hyperactivity, tremors, 
severe clonic spasms, weakness, 
respiratory distress, and occasional 
clonic convulsions, followed by terminal 
coma (U.S. Navy Smoke Abatement 
Additive, as cited in ACGIH 1986/Ex. 1 - 
3. p. 387). 

Acute exposure causes damage to the 
liver, kidneys, and cerebral cortex, as 
well as changes in lung tissue (ACGIH 
1986/Ex. 1-3. p. 387). Browning (1966/Ex. 
1-1018) observed chronic bronchitis, 
peribronchitis, interstitial pneumonia, 
and lung abscesses in animals that 
subsequently died from long-term 
inhalation exposure to MCT; exposure 
to MCT concentrations of approximately 
12 mg/m* for 100 days produced no 
deviation in weight gain patterns and no 
gross or microscopic changes in two 
dogs (Browning 1966/Ex. 1-1018). The 
liver and kidneys are the principal target 
organs associated with acute 


overexposures; at autopsy, the lungs of 
overexposed animals were hemon’hagic 
(Browning 1966/Ex. 1-1018). 

In humans, skin contact with MCT 
should be entirely avoided. A 5- to 15-ml 
spill on one worker's hand and wrist 
was reported to have caused “thick 
tongue," nausea, giddiness, and 
headache within 3 to 5 minutes (U.S. 
Navy Smoke Abatement Additive, as 
cited in ACGIH 1986/Ex. 1-3, p. 387). 

OSHA is proposing a PEL of 0.2 mg/ 
m* TWA. measured as manganese, and 
a skin notation for 2 - 
methylcyclopentadienyl manganese 
tricafbonyl in construction, maritime, 
and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risk of CNS 
effects and systemic damage, which 
constitute material health impairments 
that are associated with occupational 
exposure to MCT. A skin notation is 
necessary because of MCTs 
demonstrated ability to penetrate 
human skin rapidly and to cause 
systemic effects. Promulgation of this 
limit will also make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

MONOCROTOPHOS (AZODRIN) 

CAS: 6923-22-4; Chemical Formula: 

CtHuNOsP 
H.S. No. 1279 

OSHA has no limit for monocrotophos 
(also called Azodrin) in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 0.25 mg/m* for this 
substance. There is no NIOSH REL. The 
proposed PEL is 0.25 mg/m* as an 8 - 
hour TWA for monocrotophos in 
construction, maritime, and agriculture. 
NIOSH concurs (Ex. 8-47, Table Nl) 
with this limit, which was also recently 
established for this substance in general 
industry. 

Monocrotophos is a reddish brown 
liquid with a mild ester odor. It is used 
as a systemic insecticide to control 
certain insects on cotton plants (ACGIH 
1986, p. 416; Hawley's 1987, p. 110 ). 

When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Monocrotophos is a highly toxic, 
direct acting cholinesterase inhibitor 
that penetrates the intact skin (ACGIH 
1986/Ex. 1-3, p. 416). The acute oral LDso 
values in rats and mice range from 5.7 to 
17 mg/kg in a water formulation (Brown 
et al. 1970, Shellenberger and Newell, 
both as cited in ACGIH 1986/Ex. 1-3, p. 
416) and from 10 to 23 mg/kg in an oil 
formulation (Shellenberger and Newell. 
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as cited in ACGIH 1986/Ex. 1-3. p. 416). 
These authors also report a 
percutaneous LD50 in the rabbit that 
ranges from 112 to 709 mg/kg, depending 
on the vehicle used. A two-year dietary 
study of rats ingesting 0 , 1 . 10 . or 100 
ppm monocrotophos revealed that both 
sexes in the 100 ppm group failed to gain 
as much weight as the controls, but 
autopsy showed no significant findings: 
plasma, erythrocyte, and brain 
cholinesterase decreased at the two 
highest dose levels but were unaffected 
at 1 ppm (Johnston 1966-67. as cited In 
ACGIH 1906/Ex. 1-3. p. 416). Another 
two-year feeding study In dogs 
administered doses of up to 16 ppm 
monocrotophos revealed no adverse 
effects at levels of 0.16 and 1.6 ppm. but 
serious cholinesterase reduction was 
observed at the 16-ppm level (Johnston 
1966-67, as cited in ACGIH 1986/Ex. 1 - 
3. p. 416). Metabolism studies in rats and 
goats indicate that monocrotophos is 
excreted rapidly in the rat and does not 
accumulate in the body (Bull and 
Lindquist 1968/Ex 1-719); goats given 
labeled monocrotophos by mouth 
showed only traces of the material in 
their milk (Menzer and Casida 1965/Ex. 
1-986; Potter, as cited In ACGIH 1986/ 

Ex. 1-3, p. 416). Inhalation exposure of 
rats to an unknown concentration of 75 
percent monocrotophos in air for one 
hour was not lethal; a four-hour 
exposure to an unknown concentration 
of the aerosol (0.4 and 0.75 percent) was 
fatal to two out of six (0.4 percent 
aerosol) and five out of ei^t rats (0.75 
percent aerosol). Head-only exposure to 
the 0.4-percent aerosol resulted in the 
death of one of eight animals (Wilson, 
as cited in ACGIH 1986/Ex. 1-3, p. 416). 

Intravenous injection of radiolabeled 
monocrotophos in human volunteers 
showed maximum excretion at 4 to 8 
hours, with 67±5 percent of the material 
in the urine; absorption of 14±7 percent 
occurred when the radiolabeled material 
was applied to the forearm; 33±9 
percent of the applied dose was 
absorbed when it was covered with a 
vapor-proof film for 72 hours (Maibach 
1970, as cited in ACGIH 1980/Ex. 1-3, p. 
416). Although gauze patches attached to 
the clothing and skin of field workers 
attested to the presence of 
monocrotophos, no cholinesterase 
inhibition was observed in post¬ 
exposure examinations at 3 hours and at 
three and seven days (Maibach, as cited 
in ACGIH 1986/Ex. 1-3, p. 416). 

OSHA is proposing a PEL of 0.25 mg/ 
m* ( 8 -hour TWA) for monocrotophos in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risk of 
cholinesterase inhibition, a material 


impairment of health that is associated 
with exposure to this substance in the 
workplace. In addition, promulgation of 
this limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

MORPHOLINE 

CAS: 110-91-6; Chemical Formula: 

C 4 H 1 NO 

H. S. No. 1281 

In construction and maritime, OSHA 
has a limit of 20 ppm. with a skin 
notation, for morpholine. There is no 
limit in agriculture. The ACGIH has a 
20 -ppm TLV*-TWA limit and a TLV*- 
STEL of 30 ppm. as well as a skin 
notation. There is no NIOSH REL 
OSHA is retaining the 8 -hour TWA PEL 
of 20 ppm, and the skin notation, in 
construction and maritime, is proposing 
to add a STEL of 30 ppm in these two 
sectors, and is also proposing both limits 
and the skin notation in agriculture. 
NIOSH concurs (Ex. 8-^7, Table Nl) that 
these limits are appropriate. These are 
the limits recently established for 
morpholine in general industry. 

Morpholine is a colorless liquid with 
an amine-like odor. Morpholine is used 
as a rubber accelerator, a solvent, an 
additive to boiler water, a corrosion 
inhibitor, a preservative in book paper, 
and an organic intermediate (ACGIH 
1986, p. 417(89); Hawley’s 1987, p. 799). 

Exposure to morpholine produces 
nasal and bronchial irritation and liver 
and kidney impairment in animals (Shea 
1939/Ex. 1-758); the substance readily 
penetrates the skin and is highly 
irritating to the eyes (Jefferson Chemical 
Company, Inc. 1961, as cited in ACGIH 
1986/Ex. 1-3, p. 417). The single oral 
LDm in rats is 1.05 g/kg (range: 0.95 to 

I . 16 g/kg). and the single skin LDm for 
24-hour contact is 0.5 ml/kg (Smyth, 
Carpenter, Weil, and Pozzani 1954/Ex. 
1-440). Neither a one-hour exposure to 
concentrated vapor nor an 8 -hour 
exposure to 8000 ppm was fatal in rats 
(Smyth, Carpenter, Weil, and Pozzani 
1954/Ex. 1-440). Rats were exposed for 0 
hours daily to a concentration of 18,000 
ppm for a total of 5 days; after the first 
day. all animals showed severely 
reddened thoracic walls, and one 
fatality (from kidney and liver 
congestion] occurred. A similar fatality 
occurred on the third day; on day 4. a 
third rat died, and postmortem 
examination revealed degeneration of 
the epithelial lining of the kidney 
tubules. Three additional deaths 
occurred after the exposures had ended; 
autopsy revealed thickened alveoli, 
emphysema, and liver and kidney 
effects (Shea 1939/Ex. 1-758). 

Reporting on his own reactions to 
morpholine exposure at a concentration 
of 12.000 ppm. Shea (1939/Ex. 1-758) 


complained of nose irritation (after 1 
minute) and coughing (after 90 seconds); 
in addition, when he transferred 
morpholine by pipette, he experienced 
sore throat and mucosal irritation. All 
symptoms disappeared after the 
experiment stopped (Shea 1939/Ex. 1 - 
750). Skin contact poses a moderately 
high degree of hazard, which diminishes 
as the product is diluted with water to 
less than 25 percent (Jefferson Chemical 
Company, Inc. 1961. as cited in ACGIH 
1986/Ex. 1-3, p. 417). Respiratory 
irritation but no chronic effects have 
been reported as a result of industrial 
exposure (Patty 1963e/Ex. 1-858), In 
comparison with ammonia, morpholine 
has a greater potential for systemic 
toxicity (ACGIH 1986/Ex. 1 - 3 , p. 417). 

OSHA is retaining the 8 -hour TWA 
limit of 20 ppm TWA and the skin 
notation for morpholine and is proposing 
to add a 15-minute STEL of 30 ppm in 
construction and maritime; OSHA is 
also proposing both limits and the skin 
notation in agriculture. The Agency 
preliminarily concludes that these limits 
will work together to protect workers in 
these sectors against the significant risk 
of eye and respiratory tract irritation, 
which are material impairments of 
health that are associated with 
occupational exposures to this 
substance. The skin notation for 
morpholine is necessary because of this 
substance’s ability to be absorbed 
through the skin in toxic amounts. 
Promulgation of these limits will make 
OSHA’s PELS for this substance 
consistent across all regulated sectors. 

NITRIC ACID 

CAS: 7697-37-2; Chemical Formula: 

HNO3 

H.S. No. 1286 

OSHA has an 8 -hour TWA limit of 2 
ppm for nitric acid in construction and 
maritime. There is no limit in 
agriculture. The ACGIH has the same 
TLV»-TWA and a IS-minute TLV^- 
STEL of 4 ppm, and NIOSH recommends 
a TWA limit of 2 ppm. OSHA’s proposal 
retains the 8 -hour TWA PEL of 2 ppm 
and adds a STEL of 4 ppm for nitric acid 
in construction and maritime; the 
Agency also proposes both limits In 
agriculture. NIOSH concurs (Ex. 8-47, 
Table Nl) with these limits, which are 
identical to those recently established 
for this substance in general Industry. 

Nitric acid is a fuming colorless or 
yellowish liquid. Nitric acid is used to 
destroy residues of organic matter, to 
dissolve noble metals, for etching and 
cleaning metals, and In the manufacture 
of ammonium nitrate for fertilizer 
(ACGIH 1986. p. 428; Hawley’s 1987, p. 
024). 
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RaU receiving a single exposure to 
nitric acid mist at a concentration of 63 
mg/m* exhibited no apparent adverse 
effects (Diggle and Gage 19M/Ex. 1- 
729). Chronic exposure to airborne nitric 
add vapor or mist at unspecified levels 
was reported to cause chronic 
bronchitis, pneumonitis (Fairhall 1957i, 
as cited in ACGIH 198e/Ex. 1-3, p. 428), 
and tooth erosion (Lynch and Bell 1947/ 
Ex. 1-793). Nitric acid's irritant potential 
is considered similar to that of other 
strong adds; it typically exists in 
conjunction with nitrogen dioxide, 
which is regarded as being more 
hazardous (ACGIH 1986/Ex.l-3. p. 428). 

OSHA is retaining the 8-hour TWA 
PEL of 2 ppm and proposing to add a 
STEL of 4 ppm for nitric add in 
construction and maritime; the Agency 
is also proposing both limits in 
agriculture. The Agency preliminarily 
condudes that these limits will protect 
workers in these sectors against the 
signiffcant risk of irritation, chronic 
pulmonary disease, and dental erosion, 
which constitute material impairments 
of health. In addition, promulgation of 
these limits will make OSHA's PELa for 
this substance consist^t across all 
regulated sectors. 
p-NITROANILINE 
CAS: 100-01-6; Chemical Formula: 

NaC*H4NH, 

H.S. No. 1287 

OSHA has a limit of 1 ppm TWA (0 
mg/ra*) for p-nitroaniline (PNA). and a 
skin notation, in construction and 
maritime. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 3 mg/m*, with a skin notation. 
There is no NIOSH REL. OSHA is 
proposing an 8-hour TWA of 3 mg/ra* 
and a skin notation for p-nitroaniline in 
construction, maritime, and agriculture. 
NIOSH concurs (Ex. 8-47. Table Nl) that 
this limit is appropriate for this 
substance. This is the limit recently 
established for PNA in general industry. 

para-Nitioaniline usually exists ni the 
form of yellow needles. p-Nitroaniline is 
used in medicinals for poultry, as an 
intermediate for dyes and antioxidants, 
and as a gasoline gum inhibitor and 
corrosion inhibitor (ACGIH 1986. p. 430; 
Hawley's 1987. p. 826). 

Exposure to p-nitroaniline causes 
convulsions in experimental animals 
(RTECS1991). The oral LDso in rats is 
750 mg/kg (RTECS 1991). Dogs 
ndministered a single intravenous 
injection of 15 mg/kg p-nitroaniline 
developed methemoglobinemia (Clayton 
and Clayton 1981. p. 2416). Administered 
to mice on days 6 to 13 of pregnancy at a 
dose of 1200 mg/kg/day. p-nitroaniline 
caused maternal death or systemic 
toxicity (reduced weight gain and a 


reduction in the number of litters and in 
pup survival (Hardin et al. 1987, in 
Teratc^. Cardnog. Mutas. 7:29-48). 

p-Nitroaniline is readily absorbed 
through the skin and is a strong 
methemoglobin-forming agent: 
prolonged exposure can cause liver 
damage (ACGIH 1986/Ex. 1-3, p. 430). 
Anderson (1946/Ex. 1-1049) reported 
several cases of PNA-poisoning among 
shipboard workers assigned to clean up 
a p-nitroaniline spill; one man with a 
history of liver disease became 
jaundiced and died, and the other 
exposed workers became cyanotic and 
complained of headache, sleepiness, 
weakness, and respiratory distress 
(Anderson 1946/Ex. 1-1049). It has also 
been reported that children who 
ingested p-nitroaniline that was 
contained In wax crayons subsequently 
became ill (Rieders and Brieger 1953/Ex. 
1-798). 

Several investigators (Anderson 1946/ 
Ex. 1-1049; Gupta 1953. Fairhall 1957f. 
both as cited in ACGIH 1986/Ex. 1-3, p. 
430; Linch 1974/Ex. 1-747) have 
concluded that the nitroanilines are 
more hazardous than aniline, and, on 
this basis, OSHA established a P1^ for 
PNA in general industry that is lower 
than the PEL for aniline. 

OSHA is proposing a PEL of 3 mg/m* 
as an 8-hour TWA for p-nitroaniline, 
and a skin notation, in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit will protect workers in these 
sectors against the significant risk of 
methemoglobinemia and liver damage, 
both of which constitute material health 
impairments that are associated with 
exposure to PNA. A skin notation is 
necessary because this substance is 
readily absorbed through the skin in 
toxic amounts. Promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

NITROMETHANE 

CAS: 75-52-6; Chemical Formula: 

CHaNOi 
H.S. No. 2120 

OSHA's permissible exposure limit for 
nitromethane in general industry, 
construction, and maritime is an 8-hour 
TWA of 100 ppm. There is no limit in 
agriculture. T^ ACGIH has a limit for 
nitromethane of 100 ppm as an 6-hour 
TLV«-TWA. The ACGIH TLV* for 
nitromethane was set on the basis of 
analogy with nitroethane. NIOSH has no 
REL. OSHA is proposing to establish an 
8-hour TWA of 100 ppm for 
nitromethane in agriculture. 
Promulgation of t^s limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 


Nitromethane is a colorless, oily liquid 
with a mild fruity odor. This substance 
is used as a solvent for cellulosic 
compounds, polymers, waxes, and fats; 
in chemical synthesis; as a rocket fuel; 
and as a gasoline additive (ACGIH 1986, 
p. 439; Merck 1983, p. 949). 

Nitromethane causes eye and mucous 
membrane irritation and central nervous 
system effects in humans; in animals, it 
causes irritation, central nervous system 
depression, and kidney and liver 
damage. In rats and mice, the oral LOmS 
are 940 mg/kg and 960 mg/kg. 
respectively, for an unspecified period 
of time (RTECS 1990). The lowest lethal 
inhalation dose in monkeys is 1000 ppm 
for an unspecified time (RTECS 1990). 
Severe eye irritation occurs in animals 
(species unspecified) exposed to a 500- 
ppm concentration of nitromethane 
(AIHA 1978). Rabbits exposed to a 
10.000-ppm concentration of this 
substance for 6 hours showed signs of 
weakness, ataxia, muscular 
incoordination, and convulsions before 
death; exposure to the same 
concentration for a period of 3 hours 
was not fatal to rabbits (Clayton and 
Clayton 1982, pp. 4153-4155; Machle et 
al. 1940, in Proctor. Hughes, and 
Fischman 1988, p. 377). Both liver and 
kidney damage were seen in acutely 
poisoned animals at autopsy (Stokinger 
1982; Machle et al. 1940, in Proctor, 
Hughes, and Fischman 1988, p. 377). 

Eight 6-hour exposures to a 1000-ppm 
concentration of nitromethane was fata! 
to an exposed monkey (Stokinger 1982; 
Machle et al. 1940, in Proctor, Hughes, 
and Fischman 1988, p. 377). Rats and 
rabbits exposed to 98 or 745 ppm of 
nitromethane 5 days/week for 24 weeks 
showed reductions in weight gain (rats 
in the high-dose group] and effects on 
the thyroid [rabbits in both dose groups) 
(Lewis et al.. 1979, J. Environ. Pathol. 
Toxicol. 2(5):233). At autopsy, rabbits 
from both treatment groups had signs of 
pulmonary edema and other pulmonary 
effects (Lewis et al. 1979]. 

In humans, nitromethane causes 
central nervous system depression, and 
exposure to this substance also causes 
irritation of the skin and mucous 
membranes (Gosselin, Smith, and Hodge 
1984, p. 11-143). The signs and symptoms 
of overexposure in humans include 
anorexia, nausea, vomiting, and 
diarrhea (AJHA 1978). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that, in the absence of a limit for 
nitromethane, workers in agriculture are 
at significant risk of experiencing its 
exposure-related effects. OSHA believes 
that establishing a limit of 100 ppm as 
an 8-hour TWA will significantly reduce 
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these risks of material health 
impairment. Promulgation of this limit 
will also make OSHA’s PEL for 
nitromethane consistent across all 
OSHA-regulated sectors. 
NITROTOLUENE 

CAS: 88-72-2 (o-isomer); 99-08-1 (m- 

isomer); 99-99-0 (p-isomer); Chemical 

Formula: CHsCekLNOj 
H.S. No. 1292 

OSHA has an 8-hour TWA limit of 5 
ppm, with a skin notation, for 
nitrotoluene in construction and 
maritime. There is no PEL in agriculture. 
The ACGIH has a TLV®-TWA of 2 ppm. 
also with a skin notation. NIOSH has no 
REL OSHA is proposing a PEL of 2 ppm 
as an 8-hour TWA, and a skin notation, 
in construction, maritime, and 
agriculture, and NIOSH concurred with 
this limit [Ex. 8-47, Table Nl) when it 
was recently established for 
nitrotoluene in general industry. 

The ortho- and meta-isomers of 
nitrotoluene are yellow liquids; the para- 
isomer is also yellow, but exists in 
crystalline form. All isomers of 
nitrotoluene are used in organic 
synthesis in the production of toluidine, 
tolidine, fuchsia, and various synthetic 
dyes (ACGIH 1986, p. 444; Hawley’s 
1987, pp. 833-834). 

Nitrotoluene is one of the aromatic 
nitrogen compounds that may cause 
methemoglobin formation. The oral LDw 
in rats is 1072 mg/kg for the m-isomer 
(RTECS1991). For the o-isomer, the oral 
LDso in rats is 891 mg/kg (RTECS 1991). 
In rats, the oral LDm is 1960 mg/kg 
(RTECS 1991). Administered to rats 
orally for 30 days at doses that were 10 
to 20 percent of the LDso doses, m- 
nitrotoluene caused methemoglobinemia 
(Vasilenko et al. 1972). A mixture of the 
three isomers administered to rats in 
their diet increased the number of 
leukocytes in their blood, as well as 
their methemoglobin level 
(Kasochevskaya 1967). 

Linch (1974/Ex. 1-747) has studied the 
nitrotoluene isomers and reported that 
they have relatively low hemotoxic 
potential; he considered nitrotoluene 
comparable to aniline in its toxic effects 
(Linch 1974/Ex. 1-747). Chronic 
exposure is believed to cause anemia 
(Clayton and Clayton 1981, p. 2473). 

In construction, maritime, and 
agriculture. OSHA is proposing an 8- 
hour TWA limit of 2 ppm. and a skin 
notation, for nitrotoluene. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risk of 
methemoglobinemia, a material health 
impairment that is associated with 
exposure to this substance. The skin 
notation is necessary because of 


nitrotoluene’s capacity to penetrate the 
skin in toxic amounts. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
NONANE 

CAS: 111-84-2; Chemical Formula: 

CH|(CH2)7CH3 
H.S. No. 1293 

OSHA has no limit for nonane in 
construction, maritime, or agriculture. 
The ACGIH has a TLV»-TWA of 200 
ppm for this substance. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
that the proposed limit is appropriate. 
OSHA is proposing an 8-hour TWA PEL 
for nonane of 200 ppm in construction, 
maritime, and agriculture. ’This is the 
limit recently established for nonane in 
general industry. 

Nonane is a colorless liquid used in 
biodegradable detergents, as a 
distillation chaser, and in organic 
synthesis (ACGIH 1986, p. 445: Hawley’s 
1987, p. 836). 

The toxicity of nonane is 
approximately equal to that of VM&P 
naphtha. Naphtha has a 4-hour 
inhalation LCso in rats of 3400 ppm. 
while nonane has an LCm of 3200 ppm 
(Carpenter. Kinkead, Geary et al. 1975a/ 
Ex. 1-302; Carpenter. Geary, Myers et al. 
1978/Ex. 1-301). These investigators 
found a no-effect level of 590 ppm for 
rats exposed to nonane 6 hours/day, 5 
days/week for a 65-day period; under 
the same exposure conditions, a no¬ 
effect level of 560 ppm was reported for 
rats exposed to VM&P naphtha 
(Carpenter, Kinkead. Geary et al. 1975a/ 
Ex. 1-302; Carpenter, Geary, Myers et al. 
1978/Ex. 1-301). Earlier studies of 
octane and heptane have shown much 
higher LCm values in mice, i.e., 13,500 
ppm and 16,000 ppm. respectively, for 
30- to 60-minute exposures (Flury and 
Zemik 1931j/Ex. 1-994). Swann and 
associates (1974/Ex.l-124) have 
reported similarly high LDm values in 
mice for octane and hexane; mice died 
from respiratory arrest after 3 to 5 
minutes of exposure to 16,000 ppm of 
octane or to 48,000 ppm of hexane 
(Swann. Kwon, and Hogan 1974/Ex. 1- 
124). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA limit of 200 
ppm for nonane in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit will protect workers in these 
sectors against the signiHcant risk of 
narcosis, a material impairment of 
health that is associated with 
occupational exposure to nonane. The 
Ageni^y believes that the proposed PEL 
will substantially reduce this risk. In 
addition, promulgation of this limit will 


make OSHA’s PEL for this substance 
consistent across all regulated sectors 
OXAUC ACID 

CAS: 144-62-7; Chemical Formula: 

H2C204 
H.S. No. 1299 

In construction and maritime, OSHA 
currently has a limit of 1 mg/m® for 
oxalic acid. There is no limit in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limits being proposed. The ACGIH has a 
TLV*-TWA of 1 mg/m® and a TLV®- 
STEL of 2 mg/m®. OSHA is retaining the 
8-hour TWA limit of 1 mg/m® for oxalic 
acid and proposing to add a STEL of 2 
mg/m® in construction and maritime; the 
Agency is also proposing these limits in 
agriculture. These are the limits recently 
established for oxalic acid in general 
industry. 

Anhydrous oxalic acid usually occurs 
in the form of a white powder; the 
dihydrate form is a colorless, odorless, 
crystalline substance. Oxalic acid is 
used as an automobile radiator cleanser, 
a purifying agent and chemical 
intermediate, in leather tanning, in 
textile bleaching, and in printing and 
dyeing (Hawley's 1987, p. 862). 

Oxalic acid is known to produce 
severe bums of the eyes, mucous 
membranes, and skin (Windholz 1983d/ 
Ex. 1-835, p. 991). There have been 
human fatalities from ingesting as little 
as 5 grams of oxalic acid. It appears that 
these deaths were caused by oxalic 
acid’s ability to disturb the calcium- 
potassium balance in critical tissues 
(Klauder, Shelanski. and Gabriel 1955/ 
Ex. 1-1057). Solutions of 5- to 10-percent 
oxalic acid have also been reported to 
irritate the skin on prolonged exposure. 

Because of oxalic acid’s severe acute 
toxicity, OSHA is retaining the 8-hour 
TWA limit of 1 mg/m® PEL and 
proposing to add a STEL of 2 mg/m® in 
construction and maritime; the Agency 
is also proposing both limits in 
agriculture. OSHA preliminarily 
concludes that both of these limits are 
required to protect exposed workers in 
these sectors from the significant risk of 
severe eye and skin bums and 
respiratory tract irritation, which are 
material health impairments associated 
with occupational exposures to this 
substance. OSHA believes that the 
proposed PELs are necessary to 
substantially reduce these risks. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

PERCHLORYL FLUORIDE 
CAS: 7618-94-6; Chemical Formula: 

CO3F 
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HS. No. 1309 

In construction and maritime, OSHA’s 
8-hour TWA limit for perchloryl fluoride 
1*8 3 ppm. There is no PEL in agriculture. 
The ACGIH has a TLV*-TWA of 3 ppm 
and a TLV*-STEL of 6 ppm for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
proposed limits. OSHA is retaining the 
8-hour TWA PEL of 3 ppm and 
proposing to add a STEL of 6 ppm for 
perchloryl fluoride in construction and 
maritime. The Agency is also proposing 
these limits, which were recently 
established for perchlory l fluoride in 
general industry, in agriculture. 

Perchloryl fluoride is a colorless 
noncorrosive gas or liquid with a sweet 
odor. It is used as an antioxidant in 
rocket fuels, and as an oxidizing and 
fluorinating agent in chemical synthesis 
(Hawley’s *1987, p. 887; ACGIH 1988, p. 
466.3). 

Perchloryl fluoride is an irritant of the 
eyes, mucous membranes, and upper 
respiratory tract. The 4-hour LC^s in 
rats and mice are 385 and 630 ppm, 
respectively. Dogs exposed for 4 hours 
to 220- to 450-ppm concentrations of the 
vapor, followed by exposure to 620 ppm 
for 2.5 hours, became hyperpneic and 
cyanotic and showed increased 
metbemoglobin. Dogs succumbing to 
these exposures had pigment deposition 
In the liver, spleen, and bone marrow; 
alveolar hemorrhage and collapse; axid 
emphysema (Greene. Colboum, Donati, 
and Weeks 1960, as dted in ACGIH 
'i986/Ex. 1-3. p. 466). 

E^^osure to 185 ppm for 6 hours/day, 

5 days/week for 7 weeks killed 18 of 20 
rats, 20 of 39 mice, and all exposed 
guinea pigs (Greene, Colboum, Donati, 
and Weeks 1960. as cited in ACGIH 
'1988/Ex. 1-3, p. 466). These animals had 
difficulty breathing, became cyanotic, 
and developed alveolar edema and 
methemoglobinemia; at autopsy, they 
showed fluorosis, patchy lungs, enlarged 
soieens, and hemosiderosis of the 
kidneys, spleen, and liver. When 
aniniala were exposed on a similar 
regimen but to a concentration of 104 
ppm for six weeks, all guinea pigs but 
only one of 20 rata died (Greene, 
Colboum, Donati. and Weeks I960, as 
cited in ACGDI 1986/Ex. 1-3, p. 486). 
After a 8-month exposure to 24 ppm, 
bone fluoride levels increased fourfold 
in guinea pigs, threefold in raU, and 
about 50 percent in dogs. Animals 
exposed at 24 ppm showed no signs of 
irritation (Greene, Colboum, Donati, and 
Weeks 1960, as cited in ACGIH 1968/Ex. 
1-^, p. 466). 

Workers exposed to an unspecified 
concentration of perchloryl fluoride 
reported experiencing upper respiratory 


tract irritation even after brief exposures 
(ACGIH 1986. p. 202). Based on effects 
seen in animals, severe exposure is 
expected to cause methemoglobinemia 
(Proctor. Hughes, and Fischman 1988, p. 
402). 

In construction and maritime, OSHA 
is retaining the 8-hour TWA of 3 ppm 
and proposing to add a STEL of 6 ppm 
for perchloryl Quoride; OSHA is also 
proposing both PELs in agriculture. 

These limits are based on the fluoride 
content of this compound. The Agency 
preliminarily concludes that both limits 
are necessary to protect workers in 
these sectors from the significant risk of 
fluorosis and hematologic effects, which 
constitute material impairments of 
health that are associated with 
occupational exposures to perchloryl 
fluoride. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

PHOSDRIN (MEVINPHOS) 

CAS; 7786-34-7: Chemical Formula: 

GiHiaOJP 
H.S. No. 1320 

In construction and maritime. OSHA’s 
PEL for phosdrin is an 8-hour TWA limit 
of ai mg/m*, with a skin notation. 

There is no limit in agricmture. The 
ACGIH has a TLV^—TWA of 0.01 ppm 
(0.1 mg/m*) and a TLV*-STEL of 0.03 
ppm (0.3 mg/m*), also with a skin 
notation. In construction, maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA of 0i)l ppm and a STEL of 
0.03 ppm; the skin notation is retained in 
construction and maritime and proposed 
in agriculture. NIOSH concurred (Ex. 8- 
47, Table Nl) with these limits when 
they were recently established in 
general industry. 

Phosdrin is a colorless liquid. The 
commercial product is a mixtiire of cis- 
and trans-isomers that have a yellow 
color. Phoadrin is used as a contact and 
systemic insecticide and acaricide 
(ACGIH 1986, p. 412; Hawley’s 1987, p. 
784). When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenlidde Act (FIFRA). 

The acute oral LD^ of phosdrin is 4 to 
8 mg/kg for male mice and 8 to 8 mg/kg 
for female rats (Shell Chemical 
Corporation 1956, as cited in ACGIH 
1986/Ex. 1-3, p. 412). Phosdrin is a 
cholinesterase inhibitor and has been 
reported to cause slight plasma 
cholinesterase depression but no 
decrease in brain cholinesterase activity 
In rats fed 2 to 5 ppm. The compound 
may be absorbed dermally and by 
inhalation or ii^estion; the action of the 
compound is direct and immediate 


(deveiand and Treon 1961/Ex. 1-476). 
The dermal LDso in rats is 4.5 mg/kg 
(Gaines 1969/Ex. 1-320). Chronic feeding 
of rata demonstrated a minimal lethal 
dose of between 100 and 200 ppm. 
Cholinesterase activity decreased 
continually when sublethal doses were 
administered until a maximum reduction 
in RBC cholinesterase activity of 25 
percent was achieved on the 27th day of 
the administration of 1.5 to 20 mg doses 
(Huelse and Federspil 1975/Ex. 1-959). 

In industry, the primary hazards 
associated with exposure to phosdrin 
are absorption of phosdrin through the 
skin, lung, and mucous membranes, 
which causes liver damage (Natoff 1970/ 
Ex. 1-966). Phosdrin intoxication is 
reported to occur in humans, with 
accompanying symptoms of headache, 
visual distortion, weakness, cramps, 
diarrhea, pain, and respiratory distress. 
Severe exposure may cause convulsions; 
in one reported case, some symptoms 
(anxiety, depression, vertigo, and 
nystagmus) persisted for as long as four 
months (Zavon, as cited in ACGIH 1980/ 
Ex. 1-3, p. 412). 

Based on this evidence. OSHA is 
proposing an 8-hmir TWA PEL of 0.01 
ppm. a STEL of 0.03 ppm, and a skin 
notation for phosdrin in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that these limits 
are necessary to protect workers in 
these sectors against the significant risk 
of cholinesterase inhibition and hepatic 
injury, which are material health 
impairments associated with exposure 
to this substance, OSHA believes that 
the proposed limits will substantially 
reduce these significant risks. In 
addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

PHOSPHORUS OXYCHLORIDE 
CAS: 10025-87-3; Chemical Formula: 

POCU 
H.S. No. 1323 

In construction, maritime, and 
agriculture. OSHA has no limit for 
phosphorus oxychloride. The ACGIH 
has a TLV®-TWA of 0.1 ppm and a 
TLV*-STEL of 0.5 ppm for this 
substance. NIOSH has no REL but 
concurred (Ex. 6-47, Table Nl) with the 
proposed limit when it was recently 
established in general induatiy. OSHA 
is proposing an 8-hour TWA PEL of 0,1 
ppm for phosphorus oxychloride in 
construction, maritime, and agriculture. 

Phosphorus oxychloride is a colorless, 
fuming liquid with a pungent odor. It is 
used in the manufacture of plasticizers, 
hydraulic fluids, gasoline additives, and 
fire retarding agents, and as a 
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chlorinating agent and catalyst (ACGIH 
1986. p. 485). 

The primary hazards associated with 
inhalation of phosphorus oxychloride 
vapor are irritation of the eyes and 
respiratory tract, as well as narcotic 
effects, gastric irritation, pulmonary 
edema, and nephritis (International 
Technical Information Institute 1978/Ex. 
1-837). Weeks and associates (1984, as 
cited in ACGIH 1986/Ex. 1-3, p. 485) 
reported 4-hour LCso values for 
phosphorus oxychloride of 48 ppm and 
52 ppm for rats and guinea pigs, 
respectively. They also observed that 
ammonia vapor mediates the irritant 
effects of exposure to phosphorus 
oxychloride without significantly 
altering this LCso value (Weeks, 
Downing. Musselman et al. 1964, as 
cited in ACGIH 1986/Ex. 1-3, p. 485). 

Both chronic and acute occupational 
intoxication have been reported to occur 
among workers exposed to phosphorus 
oxychloride (Sassi 1954/Ex. 1-931). 
Acute exposure to the vapor causes 
bums, redness and tearing of the eyes, 
cough, and pain in the chest (HSDB 
1991). In contact with the eyes, the 
vapor may cause slow-healing bums 
(Grant 1974, p. 829). 

Based on this evidence. OSHA is 
proposing a PEL of 0.1 ppm (8-hour 
TWA) for phosphorus oxychloride in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will reduce the significant risk 
of narcosis and systemic poisoning 
among workers in these sectors. OSHA 
considers these adverse health effects 
and believes that the proposed PEL is 
necessary to reduce this significant risk. 
In addition, promulgation of this limit 
will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

PHOSPHORUS PENTASULFIDE 
CAS: 1314-80-3; Chemical Formula: PjSs 
H.S. No. 1324 

In construction and maritime. OSHA 
has a limit of 1 mg/m^ as an 8-hour 
TWA for phosphorus pentasulfide. 

There is no PEL in agriculture. The 
ACGIH also has a TLV*-TWA of 1 mg/ 
m* but adds a 15-minute TLV*-STEL of 
3 mg/m*. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
proposed limits. OSHA is proposing an 
8 -hour TWA PEL of 1 mg/m* and a 15- 
minute STEL of 3 mg/m* for phosphorus 
pentasulfide in construction, maritime, 
and agriculture. These are the limits 
recently established for this substance 
in general industry. 

Phosphorus pentasulfide is a greenish- 
yellow crystalline mass with an odor 
like that of rotten eggs. Phosphorus 
pentasulfide is used in the manufacture 


of insecticides such as parathion and 
malathion, as an intermediate for 
lubricant additives, and in flotation 
agents, safety matches, and ignition 
compounds (ACGIH 1986. p. 486; 
Hawley’s 1987, p. 912). 

In contact with the skin or eyes of 
rabbits, this substance caused moderate 
irritation (RTECS1991). The oral LDso in 
rats is 389 mg/kg (RTECS 1991). 

The primary hazard associated with 
exposure to phosphorus pentasulfide is 
respiratory irritation (Smyth 1956/Ex. 1- 
759). In the presence of moisture, 
phosphorus pentasulfide is rapidly 
hydrolyzed to phosphoric acid and 
hydrogen sulfide. The ACGIH (1986/Ex. 
1-3, p. 485) considers phosphorus 
pentasulfide to be as toxic as 
phosphoric acid. 

Based on this evidence, OSHA is 
retaining the 8-hour TWA PEL of 1 mg/ 
m* and proposing to add a 15-minute 
STEL of 3 mg/m* for phosphorus 
pentasulfide in construction and 
maritime. OSHA is also proposing both 
limits in agriculture. The Agency 
preliminarily concludes that these limits 
are necessary to reduce the significant 
risk of respiratory irritation, a material 
health impairment. These are the limits 
recently estabffshed for phosphorus 
pentasulfide in general industry. 
PHTHAUC ANHYDRIDE 
CAS: 85-44-9; Chemical Formula: 

CeVUlCOhO 

H.S. No. 1326 

In construction and maritime, OSHA 
has an 8-hour TWA limit of 2 ppm for 
phthalic anhydride. There is no limit in 
agriculture. The ACGIH has a limit of 1 
ppm TWA for phthalic anhydride. 
NIOSH has no REL but concurs (Ex. 8-^ 
47, Table Nl) that the proposed limit is 
appropriate. OSHA is proposing an 8- 
hour TWA PEL of 1 ppm for phthalic 
anhydride in construction, maritime, and 
agriculture. This is the limit recently 
established for this substance in general 
industry. 

Phthalic anhydride takes the form of 
white crystalline needles and has a mild 
odor. It is used in the manufacture of 
insecticides, pharmaceuticals, resins, 
polyesters, dyes, and plasticizers 
(ACGIH 1986, p. 487; Hawley’s 1987, p. 
915). 

The primary exposure hazards 
associated with phthalic anhydride are 
severe skin, eye. and respiratory 
irritation. The substance can also 
produce skin and, perhaps, pulmonary 
sensitization. The oral LD50 in rats is 
4020 mg/kg (RTECS 1991). In contact 
with the skin of rabbits, phthalic 
anhydride caused ipild irritation; 
instillation in the eye led to severe 
irritation (RTECS 1991). Exposure to the 


heated vapor of phthalic anhydride at 
unidentified concentrations caused 
pulmonary injury; in contact with the 
skin of guinea pigs, this substance 
caused sensitization (NRC 1977, p. 756). 
Baader (1955/Ex. 1-1139) has reported 
irritant effects in experimental animals 
exposed to 30 mg/m* (approximately 5 
ppm) phthalic anhydride in air. 

Workers exposed to phthalic 
anhydride concentrations of about 4 
ppm reported experiencing mucous 
membrane irritation, and at 5 ppm, 
conjunctivitis developed in these 
workers (AIHA 1967). 

In studies of workers exposed to 
unspecified concentrations of phthalic 
acid vapors and phthalic anhydride, 
symptoms of respiratory tract injury as 
well as bronchitis, eye irritation, cough, 
bloody sputum, and nasal bleeding have 
been reported (Proctor, Hughes and 
Fischman 1988, p. 415). Several of these 
workers also developed bronchial 
asthma and skin sensitization (Proctor. 
Hughes, and Fischman 1988, p. 415). 
Respiratory sensitization has been 
confirmed by patch testing in at least 
one case (Maccia, Bernstein, Emmett. 
Brooks 1976). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA limit of 1 ppm 
for phthalic anhydride in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will reduce the significant risk among 
workers in these sectors of respiratory 
irritation and skin and pulmonary 
sensitization, which constitute material 
impairments of health. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

PINDONE 

CAS: 83-26-1; Chemical Formula: 

CmHuOs 
H.S. No. 2132 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for pindone is 0.1 mg/m* as an 8- 
hour TWA. There is no limit for this 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 0.1 mg/m* for 
pindone; NIOSH has no REL but concurs 
(Ex. 8-47, Table Nl) with the limit being 
proposed. OSHA is proposing to 
establish a PEL of 0.1 mg/m* as an 8- 
hour TWA for pindone in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Pindone (also called Pival) is an 
odorless substance that takes the form 
of bright yellow crystals. Pindone is 
used primarily as a rodenticide and 
insecticide. It is also used as a 
pharmaceutical intermediate (ACGIH 
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1986, p. 491; Hawley’s 1987, p. 923). 

When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Pindone causes disturbances in blood 
coagulation in humans and animals: the 
mechanism of pindone’s action is 
vitamin K antagonism, which, in turn, 
inhibits prothrombin formation (Proctor, 
Hughes, and Fischman 1988, p. 417). The 
oral LDsoS in rats. dogs, and rabbits are 
280 mg/kg, 75 mg/kg, and 150 mg/kg, 
respectively (RTECS1988). Ingestion of 
a single large dose of pindone caused 
death in rats as a result of pulmonary 
and visceral congestion (U.S. Public 
Health Service 1956, in F^octor, Hughes, 
and Fischman 1988, p. 417). Althou^ the 
single-dose LDm in dogs is 75 mg/1^. 
daily doses of as little as 2.5 mg/kg are 
fatal in dogs after a few days (Worthing 
1983, in HSDB 1988). Rabbits given oral 
doses of 1 mg/kg/day survived for an 
average of 8 to 10 days; acutely 
poisoned animals had evidence of 
hemorrhage throughout the muscles and 
organs at autopsy (HSDB 1988). The 
offspring of pregnant dogs given pindone 
were stillborn or died shortly after birth; 
autopsy of the pups revealed severe 
hemorrhage in most organs (Fitzek and 
Gembardt 1977, In HSDB 1988). Chronic 
exposure to low doses of pindone 
causes death in experimental animals; 
the cause of death in these cases is 
multiple internal hemorrhage (Proctor, 
Hughes, and Fischman 1988, p. 417). 

In hiunans. pindone reduces blood 
coagulation and occasionally produces 
symptoms similar to those caused by 
warfarin, such as anorexia, nausea, 
vomiting, and diarrhea (Goodman 1975, 
in HSDB 1988; Merck 1983, p. 1073). 
Swallowing repeated small doses of 
pindone may cause generalized 
bleeding, such as nose bleeds or 
excessive bleeding from minor cuts. 
Individuals may experience stomach 
and back pain for several days after 
pindone exposure (NIOSH/OSHA 
Occupational Health Guideline 1981, d. 
1 ). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that pindone is an anticoagulant causing 
internal hemorrhaging. In the absence of 
a limit for pindone, OSHA believes that 
workers in agriculture are at significant 
risk of experiencing this adverse health 
effect; the Agency believes that 
establishing a PEL of 0.1 mg/m« for 
pindone will substantially reduce the 
risk of this material health impairment. 

In addition, promulgation of this limit 
will make OSHA’s PEL for this 


substance consistent across all 
regulated sectors. 

PROPARGYL ALCOHOL 
CAS: 107-19-7; Chemical Formula: 

HC=CCH20H 
H.S. No. 1335 

In construction, maritime, and 
agriculture. OSHA has no limit for 
propargyl alcohol. The ACGIH has a 
TLV*-TWA of 1 ppm, with a skin 
notation, for this substance. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the proposed limit. OSHA is 
proposing an 8-hour TWA PEL of 1 ppm 
for propargyl alcohol in construction, 
maritime, and agriculture. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 

Propargyl alcohol is a colorless liquid 
with a mild, geranium-like odor (HSDB 
1991). This substance is used as a 
solvent stabilizer, corrosion inhibitor, 
chemical intermediate, and soil fumigant 
(ACGIH 1986, p. 496). 

In rats, guinea pigs, and mice, the oral 
LDsoS are 70, 60, and 50 mg/kg, 
respectively; the 2-hour inhalation LCw 
in both the rat and mouse is about 850 
ppm (NIOSH 1977i/ Ex. 1-1182). The 
dermal LD&o in rabbits is 88 mg/kg 
(RTECS 1990). 

Propargyl alcohol is a primary skin 
irritant, but it is not a skin sensitizer 
(Antara Chemicals 1952, as cited in 
ACGIH 1986/Ex. 1-3, p. 496). The 
toxicity of propargyl alcohol is 
estimated to be equal to that of allyl 
alcohol (oral Uho in rats of 64 mg/kg) 
(NIOSH 1977i/Ex. 1182). The ACGIH 
limit is based on the structural and 
toxicological similarity of propargyl 
alcohol to allyl alcohol (ACGIH 1986/ 

Ex. 1-3, p. 496). Propargyl alcohol also 
causes degenerative changes in liver 
and kidneys in an 89-day rat study 
(Rowe and McCollister (1982) in Patty’s 
Industrial Hygiene and Toxicology 1982, 
Vol. 2C. p. 4673). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA for propargyl 
alcohol of 1 ppm, with a skin notation, in 
the construction, maritime, and 
agriculture industries. The Agency 
preliminarily concludes that these limits 
are necessary to protect workers In 
these sectors against the significant risk 
of skin and mucous membrane irritation. 
CNS depression, and liver and kidney 
damage associated with exposure to this 
substance. OSHA believes that these 
health effects constitute material 
impairments of health. In addition, 
promulgation of the proposed PEL will 
make OSHA’s limit for propargyl 
alcohol consistent across all regulated 
sectors. 

PROPIONIC ACID 


CAS: 79-09-4; Chemical Formula: 

CHsCHzCOOH 
H.S. No. 1336 

OSHA has no limit for propionic acid 
in construction, maritime, and 
agriculture. The ACGIH has a TLV*- 
TWA of 10 ppm for this substance; the 
TLV* was set on the basis of analogy 
with acetic acid (10 ppm 8-hour TLV®). 
NIOSH has no REL but concurred (Ex. 
8-47. Table Nl) that this limit when it 
was recently established is appropriate 
in general industry. OSHA is proposing 
an 8-hour TWA PEL of 10 ppm for 
propionic acid in construction, maritime, 
and agriculture. 

Propionic acid is a colorless, oily 
liquid with a pungent odor. Propionic 
acid and propionates are used as 
herbicides, fungicides, mold inhibitors, 
grain and wood chip preservatives, 
emulsifying agents, in pharmaceuticals, 
and in artincial fruit flavors (ACGIH 
1986, p. 498; Hawley’s 1987, p. 971). 

The primary health effects associated 
with exposure to propionic acid are skin 
bums and irritation of the eyes and 
respiratory system. Smyth, Carpenter, 
Weil, and co-workers (1962/Ex. 1-441) 
reported that the oral LDm in rats is 
4.3g/kg: NIOSH (1977i/Ex. 1-1182) 
stated that the intravenous LD&o in mice 
is 625 mg/kg and the skin absorption 
LDm in rabbits is 500 mg/kg. Inhalation 
of the saturated vapor for eight hours 
caused no fatalities in rats (ACGIH 
1986/Ex. 1-3, p. 498). 

Acute industrial exposures to 
propionic acid have been reported to 
cause mild to moderate skin bums, eye 
irritation, and, in a single incident, 
asthmatic cough. No irritation was 
observed when human volunteers were 
exposed to concentrations of propionic 
acid averaging below 0.25 ppm, with 
excursions to 2.1 ppm. over an eight- 
hour period (Dow Chemical Company 
19770, as cited in ACGIH 1988/Ex. 1-3, 
p. 498). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA limit of 10 
ppm for propionic acid in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit is 
necessary to protect workers in these 
sectors against the significant risk of eye 
and respiratory tract irritation, which 
are material impairments of health. This 
is the limit recently established for this 
substance in general industry. 
n-PROPYL ACETATE 
CAS: 109-60-4; Chemical Formula: 

CHaCOOCHaCHjCHi 
H.S. No. 1338 

In construction and maritime. OSHA 
has an 8-hour TWA limit of 200 ppm for 
n-propyl acetate. There is no PEL in 
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agriculture. The ACGIH also has a 200- 
ppra TLV®-TWA but adds a TLV«-STEL 
of 250ppm. NIOSH has no REL but 
concurs (Ex. 6-47. Table Nl) that these 
limits are appropriate; these are the 
limits estabhshed recently in general 
industry. OSHA is proposing limits for 
n-propyl acetate of 200 ppm as an 8-hour 
TWA and 250 ppm as a 15-minute STEL; 
these limits would apply in construction, 
maritime, and agriculture. 

n-Propyl acetate is a pleasant¬ 
smelling liquid. This substance is used 
in flavoring agents, perfumes, natural 
and synthetic resins, lacquers, plastics 
and organic synthesis, and as a solvent 
for nitrocellulose and other cellulose 
derivatives (ACGIH 1986. p. 500; 
Hawley’s 1987, p. 972). 

The primary health effects associated 
with exposure to n-Propyl acetate are 
narcosis and eye and respiratory 
irritation. The oral LDso in rats is 9370 
nig/kg, and the lowest lethal 
concentration in the same species Is 
8000 ppm for 4 hours (RTECS 1991). In 
contact with the skin of rabbits, this 
substance caused mild irritation (RTECS 
1991). n-Propyl acetate's narcotic action 
is 1.3 times that of ethyl acetate; 
salivation and irritation of cats' eyes 
occurred at a concentration of 2600 ppm 
(Flury and Wirth 1933. as cited in 
ACGIH 1906/Ex. 1-3. p. 500). 

n-Propyl acetate appears to be more 
toxic than isopropyl acetate or ethyl 
acetate but less so than n-butyl acetate 
(ACGIH 1986, p. 500). Exposure to a 
concentration of 200 ppm causes eye 
irritation in humans, and exposure to 
higher concentrations causes nasal and 
upper respiratory tract irritation 
(Parmezziani 1903. p. 782). Repeated or 
prolonged contact of the skin may cause 
defatting and dermatitis (Parmezziani 
1983. p. 782). 

Based on this evidence. OSHA is 
proposing an 8-hour TWA PEL of 200 
ppm and a 15-minute STEL of 250 ppm 
for n-propyl acetate in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that these limits 
are necessary to prevent a significant 
risk of narcosis and eye and respiratory 
tract irritation among workers in these 
sectors. OSHA considers these effects 
material Impairments of health. These 
are the limits recently established for 
this substance in general industry. 
PROPYL ALCOHOL 
CAS: 71-23-8; Chemical Formula: 

CHjCHjCHaOH 
H.S. No. 1339 

In construction and maritime, OSHA 
has a limit of 200 ppm (8-hour TWA) for 
n-propyl alcohol There is no limit in 
agriculture. The ACGIH has the same 
'^’WA limit but adds a 250-ppm 15- 


minute STEL and a skin notation. 

NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) that these limits are 
appropriate; these are the limits recently 
established in general industry. OSHA 
is proposing limits for propyl alcohol in 
construction, maritime, and agriculture 
of 200 ppm as an 8-hour TWA and 250 
ppm as a 15-minute STEL 

Propyl alcohol is a colorless liquid 
with an alcohol-like odor. Propyl alcohol 
is used in brake fluids and polishing 
compounds, as a solvent for waxes, 
vegetable oils and resins, as a 
degreasing agent and antiseptic, and as 
a chemical intermediate (ACGIH 1986, p. 
500; Hawley’s 1987, p. 972). 

The primary health effects associated 
with exposure to propyl alcohol are 
irritation and narcosis. The oral LDw for 
propyl alcohol in rats is 1.9 g/kg (Smyth, 
Carpenter. Weil, and Pozzani 1954/Ex. 
1-440). The dermal LDso in rabbits is 
5040 mg/kg, and the LC^ in mice is 48 g/ 
m* (RTECS 1991). Starrek reported deep 
narcosis in mice inhaling the vapor at a 
concentration of 4100 ppm for 240 
minutes and of 24,500 ppm for 60 
minutes; ataxia appeared in 90 to 120 
minutes on exposure to 3250 ppm 
(Starrek 1938/Ex. 1-872). These effects 
are almost twice as intense as those 
reported for exposure to the vapor of 
isopropyl alcohol Rats intubated or 
given subcutaneous injections of propyl 
alcohol in carcinogenicity bioassays 
developed tumors (both benign and 
malignant) at multiple sites; animals 
also showed severe liver injury and 
hematopoietic effects (Gibel, Lohs, and 
Wildner 1975). 

Nelson. Enge. Ross, and associates 
(1943/Ex. 1-66) reported mild eye, nose, 
and throat irritation in humans exposed 
at 400 ppm to the vapor of isopropyl 
alcohol but no data exist on human 
sensory response to propyl alcohol 
vapor. The ACGIH (19e6/Ex. 1-3, p. 500) 
reports that many industrial hygienists 
consider the vapor of propyl alcohol to 
be more irritating to the tluoat than the 
vapor of the isomer. 

Based on this evidence. OSHA is 
retaining the 8-hour TWA PEL of 200 
ppm in construction and maritime, 
proposing to add a STEL of 250 ppm, 
and proposing to extend both limits to 
agriculture. The Agency preliminarily 
concludes that these limits are 
necessary to protect workers in these 
sectors against the significant risk of 
narcosis and irritation, both material 
impairments of health, that are 
associated with exposure to this 
substance. These are the limits recently 
established for this substance in general 
industry. 

PROPYLENEIMINE 


CAS: 75-55-8; Chemical Formula: C 8 H 7 N 
H.S. No. 2135 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limit for propyleneimine is 2 ppm as an 
8 -hour TWA; this limit also has a skin 
notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit for propyleneimine in 
agriculture. The ACGIH has a TLV»- 
TWA of 2 ppm, with a skin notation, for 
propyleneimine. The ACGIH TLV* for 
propyleneimine was set by analogy with 
ethyleneimine. a potential human 
carcinogen (ACGIH 1986, p. 504). NIOSH 
has no REL for this substance but 
concurs with the limit being proposed 
(Ex. 8-47). OSHA is proposing an 8-hour 
TWA limit of 2 ppm, with a skin 
notation, for propyleneimine in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Propyleneimine. also called 2-raethyl 
aziridine, is a clear, fuming liquid with a 
strong ammonia-like odor. This 
substance is used as a chemical 
intermediate in the production of paper, 
textile, and rubber and pharmaceutical 
chemicals and as an ingredient in latex 
surface coatings (ACGIH 1986, p. 504; 
Hawley's 1987, p. 974). 

Propyleneimine causes severe eye. 
mucous membrane, and skin irritation in 
humans and animals and is carcinogenic 
in animals. The oral LDso in rats is 19 
mg/kg (RTECS 1991). The lowest lethal 
concentrations in rats and guinea pigs 
are 500 ppm over 4 hours and 500 ppm 
for 1 hour, respectively (RTECS 1^). 
The dermal LDso in guinea pigs is 43 mg/ 
kg (RTECS 1991). Rabbits exhibited 
signs of severe eye Irritation when 0.025 
mg of propyleneimine was instilled into 
their eyes (RTECS 1989); injury was 
graded 9 on an ascending severity scale 
of 1 to 10 (Grant 1986. p. 770). Rats given 
20 mg/kg propyleneimine in water by 
gavage twice weekly for 28 weeks 
developed gliomas, ear-duct squamous 
cell carcinomas, intestinal 
adenocarcinomas, leukemias, and breast 
tumors (Ulland et al 1971, in LARC 1975, 
Vol. 9. p. 63). In another study, rats given 
10 mg/kg propyleneimine by gavage for 
60 weeks developed leukemias, gliomas, 
ear-duct squamous-cell carcinomas, 
intestinal adenocarcinomas, and breast 
tumors (Ulland et al. 1971, in lARC 1975, 
Vol 9. p. 63). Based on these findings, 
the International Agency for Research 
on Cancer has concluded that the 
evidence for the carcinogenicity of 
propyleneimine in animals Is sufficient 
(lARC 1975. Vol. 9, p. 64). 

Propyleneimine is mutagenic in bacterial 
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test systems without metabolic 
activaUon (RTECS 1991; HSDB 1985). 

The toxicity of propyleneimine is 
believed to be from V 4 to that of 
ethyleneimine (Carpenter et al. 1948. in 
ACGIH 1986, p. 504). According to the 
ACGIH, propyleneimine should be 
classified as a carcinogen of 
“intermediate * * * potency'* (ACGIH 
1986, p. 504). There are no reports of 
systemic effects in workers exposed to 
this substance. 

Based on this evidence and by 
analogy with ethyleneimine. OSHA 
preliminarily concludes that 
propyleneimine is an irritant and 
potential occupational carcinogen. 
OSHA believes that, in the absence of a 
limit for this substance, workers in 
agriculture are at significant risk of 
experiencing these exposure-related 
effects. The Agency believes that 
establishing a PEL of 2 ppm as an 8 -hour 
TWA for propyleneimine will 
substantially reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
PROPYLENE OXIDE 
CAS: 75-56-9; Chemical Formula; 

CH3CHOCH2 
H.S. No. 1344 

In construction and maritime. OSHA 
has an 8 -hour TWA limit of 100 ppm for 
propylene oxide. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 20 ppm for this substance. 
OSHA is proposing an 8 -hour TWA of 
20 ppm for propylene oxide in 
construction, maritime, and agriculture; 
this is the limit recently established in 
general industry. 

Propylene oxide is a colorless, highly 
flammable, volatile, and ethereal liquid. 
Propylene oxide is used as a fumigant 
and as an intermediate in the production 
of polyols for detergents, surfactants, 
propylene glycols, and synthetic 
lubricants (ACGIH 1986. p. 504; 

Hawley's 1987. p. 974). 

The health hazards associated with 
exposure to this substance are primary 
skin, eye, and respiratory irritation, as 
well as central nervous system 
depression. The oral LDso values in rats 
and guinea pigs are 930 mg/kg and 690 
mg/kg, respectively. In mice, the LCw is 
1740 ppm for 4 hours. Dogs and guinea 
pigs exposed for 4 hours at 2000 and 
4000 ppm, respectively, died (NIOSH 
1977i/Ex. 1-1182). Although only some 
species tolerate daily exposures to 200 
ppm, all species tested tolerated 100 
ppm without ill effects (Rowe. 
Hollingsworth. Oyen et al. 1956/Ex. 1 - 
609). Jacobson and associates (1956/Ex. 
1-702) considered the toxic effects of 


propylene oxide to be one-half to one- 
third as intense as those of ethylene 
oxide (Jacobson. Hackley, and 
Feinsilver 1956/Ex. 1-702). 

Corneal bums and skin necrosis, as 
well as respiratory and pulmonary 
irritation, have been reported in humans 
as a result of direct contact with the 
liquid or vapor of propylene oxide (Patty 
1963h/Ex. 1-857); Central nervous 
system effects, including ataxia, 
incoordination, and general depression, 
also occur as a result of exposure to 
unspecified concentrations. 

In the prior rulemaking. OSHA 
received several comments on 
propylene oxide. These comraenters 
(Exs. 3-746. 8-47. Table N 6 B) noted that 
propylene oxide is a potential 
occupational carcinogen, based on an 
NTP bioassay in rats and mice that 
demonstrates "some evidence" of 
carcinogenicity in rats and "clear 
evidence" of carcinogenicity in mice 
(Ex. 8-47). In response to these 
commenters, OSHA stated that the 
Agency is aware of propylene oxide's 
serious health effects; however, because 
the primary purpose of the present 
rulemaking is to ensure consistency in 
PELS across OSHA-regulated sectors, 
OSHA is not at this time considering a 
further reduction in the PEL The first 
PEL update, however, will review the 
literature on propylene oxide. 

In construction, maritime, and 
agriculture, OSHA is proposing an 8- 
hour TWA limit of 20 ppm for propylene 
oxide to protect workers in these sectors 
against the significant risk of primary 
irritation and CNS depression, which 
constitute material health impairments 
that are associated with exposure to 
propylene oxide. The Agency believes 
that this limit is necessary to 
substantially reduce this significant risk. 
This is the limit recently established for 
this substance in general industry. 

SELENIUM HEXAFLUORIDE 

CAS: 7783-79-1; Chemical Formula; SeFs 

H.S. No. 2141 

OSHA’s permissible exposure limit for 
selenium hexafluoride in general 
industry, construction, and maritime is 
0.05 ppm as an 8 -hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV*-TWA of 0.05 ppm for selenium 
hexafluoride; this limit was established 
on the basis of selenium hexafluoride's 
similarity in physiological effect to 
ozone (ACGIH 1986. p. 518). NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposing to establish an 8 -hour TWA 
limit of 0.05 ppm for selenium 
hexafluoride in agriculture. 

Promulgation of this limit will make the 


PEL for this substance consistent across 
all OSHA-regulated sectors. 

Selenium hexafluoride is a colorless 
gas. It is used as a gaseous electric 
insulator (ACGIH 1986, p. 518; Merck 
1983, p. 1213). 

Selenium hexafluoride causes severe 
pulmonary irritation in animals; its 
acute toxicity is about one-half that of 
ozone (ACGIH 1986. p. 518). Acute 
toxicity studies in rats. mice, rabbits, 
and guinea pigs showed that exposure to 
selenium hexafluoride concentrations of 
10 ppm for 4 hours is fatal (Kimmerle 
1960. in ACGIH 1986. p. 518). Exposure 
of animals of these species to a 
concentration of 5 ppm selenium 
hexafluoride caused pulmonary edema: 
exposure to a 1 -ppm concentration 
produced no grossly observable effects 
(Kimmerle 1960, in ACGIH 1986. p. 518). 
Exposing rats. mice, rabbits, and guinea 
pigs to a 5-ppm concentration of 
selenium hexafluoride for 1 hour/day for 
5 days caused signs of pulmonary injury; 
exposure to a 1 -ppm concentration on 
the same regimen caused no effects 
(Kimmerle 1960, in ACGIH 1986. p. 518). 

Based on effects seen in animals, 
selenium hexafluoride is expected to 
cause severe respiratory irritation in 
exposed humans; exposure is also likely 
to cause selenium poisoning (HSDB 
1985; Proctor. Hughes, and Fischman 
1988, p. 439). The signs and symptoms of 
acute selenium poisoning include 
nausea, vomiting, indigestion, headache, 
irritability, unstable blood pressure, and 
yellowish skin (Freiberg 1979. in HSDB 
1985). Inhalation exposure can impart a 
garlic-like odor to the breath (Freiberg 
1979. in HSDB 1985). 

Based on this evidence. OSHA 
preliminarily concludes that exposure to 
selenium hexafluoride may cause severe 
respiratory irritation and selenium 
poisoning. OSHA believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these material health 
impairments and that establishing an 8 - 
hour TWA limit of 0.05 ppm is necessary 
to reduce this significant risk. 
Promulgation of this limit also will make 
the PEL for selenium hexafluoride 
consistent across all OSHA-regulated 
sectors. 

SIUCON TETRAHYDRIDE 

CAS: 7803-62-5; Chemical Formula: SiH 4 

H.S. No. 1361 

In construction, maritime, and 
agriculture, OSHA has no limit for 
silicon tetrahydride. The ACGIH TLV*- 
TWA is 5 ppm. NIOSH has no REL but 
concurs (^. 8-47, Table Nl) with the 
limit being proposed. In construction, 
maritime, and agriculture, OSHA is 
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proposing an e-hour TWA PEL for 
silicon tetrahydride of 5 ppm. This is the 
limit recently established for this 
substance in general industry. 

Silicon tetrahydride. a colorless gas, is 
used in the manufacture of 
semiconductors. Silicone in a commonly 
used synonym for silicon tetrahydride. 

Silicon tetrahydride is a mild irritant 
of the eyes and mucous membranes. The 
LCm in rats is 9600 ppm for 4 hours 
(RTECS1991). Studies of rats exposed to 
silicon tetrahydride at levels of 126 ppm 
for one hour (Matheson Gas Products 
1971, as cited in ACGIH 1986/Ex. 1-3, p. 
526) and at 1400 ppm for six hours 
(Union Carbide Corporation 1980, as 
cited In ACGDl 1966/Ex. 1-3, p. 528) 
have failed to identify any systemic 
effects associated with exposure to this 
chemical 

Based on this evidence, OSliA is 
proposing an 8-hour TWA limit of 5 ppm 
for silicon tetrahydride in the 
construction, mcuitime, and agriculture 
industries. The Agency preliminarily 
concludes that this limit will protect 
w^orkers in these sectors from the 
significant risk of exposure-related eye, 
skin, and upper respiratory tract 
irritation, which are material health 
impairments. This is the limit recently 
established for this substance in general 
industry. 

STIBLME 

CAS: 7803-52-3; Chemical Formula: 

SbH, 

H.S. No. 2144 

In general Industry, construction, and 
maritime, OSHA’s current permissible 
exposure limit for stibine is 0.1 ppm as 
an 8-hour TWA. There is no limit in 
agriculture. The ACGIU has a TLV®- 
TWA limit of 0.1 ppm for this substance; 
this limit was established on the basis of 
8 tibine*8 similarity in physiological 
effect to arsine, a gas generally found 
with stibine. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSIIA is 
proposing a PEL of 0.1 ppm for stibine in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Stibine is a colorless gas with a 
disagreeable, hydrogen sulfide-like odor, 
it is usually produced inadvertently 
when acid solutions of antimony are 
treated with zinc or other reducing 
agents (ACGIH 1986, p. 586.3). Il was 
formerly used as a fumigating agent and 
in chemical synthesis (ACGIH 1988, p. 
536.3; NIOSH/OSHA Occupational 
*^iealth Guideline 1981, p. 2). 

Stibine is an irritant and a hemolytic 
igent in both humans and animals. This 
substance also causes liver and kidney 


injury in animals. The lowest lethal 
concentration (LClo) in mice is 10 ppm 
for an unspecified period; in guinea pigs, 
the LClo is 92 ppm for 1 hour (RTECS 
1991). Cats and dogs exposed to a 
stibine concentration of 40 to 45 ppm for 
1 hour developed pulmonary congestion 
and edema: death occurred within 24 
hours of exposure (Webster 1946. in 
ACGIH 1986, p. 536.3). Guinea pigs 
developed hemoglobinuria followed by 
anemia after being exposed to a 65-ppm 
concentration of stibine for 1 hour 
(Webster 1946, in Proctor, Hughes, and 
Fischman 1988, p. 445). 

One of the early signs of overexposure 
to stibine in humans is hemoglobinuria 
(Demehl, Stead, and Nau 1943, in 
Clayton and Clayton 1981, p. 1511). 

Other signs and symptoms of acute 
overexposure to stibine include eye 
irritation, headache, nausea, weakness, 
slow breathing, and a weak, irregular 
pulse (Demehl. Stead, and Nau 1943, in 
Clayton and Clayton 1981. p. 1511). No 
clear-cut case of fatal stibine poisoning 
in humans has been reported because 
stibine usually occurs in combination 
with arsine, another hemolytic agent 
(Clayton and Clayton 1981, p. 1511). 
Workers concurrently exposed to 
several gases (arsine, stibine. and 
hydrogen sulfide) at unmeasured 
concentrations developed headache, 
weakness, nausea, abdominal and 
lumbar pain, hemoglobinuria, hematuria, 
and anemia [Demehl, Stead, and Nau 
1944, in Proctor, Hughes, and Fischman 
1988, p. 445). 

Based on this evidence. OSHA 
preliminarily concludes that exposure to 
stibine is associated with hemolysis, 
respiratory irritation, and possible liver 
and kidney injury. OSHA believes that, 
in the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse effects and 
that establishing a limit of 0.1 ppm as an 
8-hour TWA is necessary to reduce 
these risks of material health 
impairment. Promulgation of this limit 
will also make the PEL for stibine 
consistent across all OSHA-regulated 
sectors. 

SULFURYL FLUORIDE 

CAS; 2699-79-8; Chemical Formula; 

SO2F2 

H.S. No. 1379 

In construction and maritime, OSHA's 
limit for sulfuryl fluoride is 5 ppm as an 
8-hour TWA. There is no PEL in 
agriculture. The ACGIH has a TLV®- 
TWA of 5 ppm and a TLV*-STEL of 10 
ppm. NIOSH has no REL but concurs 
(Ex. 8-47, Table Nl) that the proposed 
limits are appropriate. OSHA is 
proposing an 6-hoiir TWA PEL of 5 ppm 
and a 15-minute STEL of 10 ppm for 


sulfuryl fluoride in construction, 
maritime, agriculture. These are the 
limits recently established fyr this 
substance in general industry. 

Sulfuryl fluoride is a colorless gas 
with a sulfide odor. Sulfuryl fluoride is 
primarily used as an insecticide and 
fumigant. It is also used in the organic 
85mthe9i9 of drugs and dyes (ACGIH 
1988. p. 546; Siltig 1985. p. 820). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

In extensive animal studies conducted 
by the Dow Chemical Company (1962 
and 1970, as cited in ACGIH 1986/Ex. 1- 
3. p. 540), sulfuryl fluoride was 
determined to exhibit one-half to one- 
third the acute inhalation toxicity of 
methyl bromide. Acute exposures of 
animals resulted in tremors that later 
developed into severe convulsions. 
Pulmonary edema was seen in 
laboratory animals after a single severe 
exposure. Repeated exposures of rats, 
guinea pigs, and mice to 20 ppm sulfuryl 
fluoride for seven hours per day 
produced both kidney and lung injury 
after six months. Some evidence of 
fluorosis was observed in the incisors of 
mice, but not in the teeth of the rats or 
guinea pigs (Dow Chemical Company 
1962 and 1970. as cited in ACGIH 1986/ 
Ex. 1-3. p. 546). 

A report by Taxay (1966/Ex. 1-577) 
that examined an incident of acute 
workplace overexposure to sulfuryl 
fluoride noted that abdominal pain, 
nausea, vomiting, and itching were the 
major symptoms. On the day after 
exposure, the serum of the affected 
worker tested positive for fluoride. 

Based on this evidence, OSHA is 
retaining the 8-hour TWA limit of 5 ppm 
and proposing to add a STEL of 10 ppm 
for sulfuryl fluoride in construction and 
maritime; the Agency is also proposing 
both limits in agriculture. The Agency 
preliminarily concludes that these limits 
will protect w'orkers in these sectors 
against the significant risks of kidney 
and lung injury and of fluorosis, which 
constitute exposure-related material 
health impairments. These are the limits 
recently established for this substance 
in general industry. 

TEDP (SULFOTEP) 

CAS: 3689-24-5; Chemical Formula: 

(CaHsl^Pj&Os 

H.S. No. 2149 

0SHA*9 current permissible exposur 
limit (PEL) for TEDP 
(tetraethyldithiop^phosphate) in 
construction, maritime, and general 
industry is 0.2 mg/m* as an 8-hour 
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TWA; this limit also has a skin notation, 
which indicates that percutaneous 
absorption is a significant route of 
exposure for this substance. There is no 
limit in agriculture. The ACGIH has a 
TLV*-TWA of 0.2 rag/m*. with a skin 
notation, for TEDP. NIOSH has no REL 
but concurs (Ex. 5-47, Table Nl) with 
the limit being proposed. OSHA is 
proposing an 8-hour TWA limit of 0.2 
mg/m*. with a skin notation, for TEDP 
in agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSliA-rcgulated 
sectors. 

TEDP. also called Sulfotep. is a 
yellow, noncombustible liquid with a 
garlic-like odor. TEDP is an 
organophosphate pesticide that is used 
as an insecticide and miticide (ACGIH 
1986. p. 541; Merck 1983, p. 1287). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA) 

TEDP causes cholinesterase inhibition 
in humans and animals; the inactivation 
of cholinesterase causes acetylcholine 
to accumulate at synapses in the 
nervous system, skeletal and smooth 
muscles, and secretory glands (Proctor. 
Hughes, and Fischman 1988, p. 465). 

Oral UXoS in rats, mice, and rabbits are 
5 mg/kg. 22 mg/kg, and 25 mg/kg, 
respectively (RTECS1991). Rats have an 
LCio of 38 mg/m* for 4 hours: in mice, 
the LCw is 40 mg/m* for 4 hours (RTECS 
1991). In rats and rabbits, the dermal 
LDsoS are 65 mg/kg and 20 mg/kg. 
respectively (RTECS 1991). TEDP affects 
the autonomic nervous system in rats, 
mice, dogs, cats, and rabbits by all 
routes of exposure (RTECS 1991). The 
signs and symptoms of TEDP poisoning 
include hypersalivation. lacrimation, 
sweating, nasal discharge, vomiting, 
dyspnea, muscle fasciculation. 
weakness, and paralysis. Effects on the 
central nervous system consist of 
nervousness, ataxia, convulsions, coma, 
and death due to respiratory failure or 
cardiac arrest (Clarke 1981, p. 153. In 
HSDB1988). F^ at a dietary 
concentration of 60 ppm for 12 weeks. 
TEDP produf^ed no symptoms in rats; 
however, feeding at a dose of 180 ppm 
caused illness and tissue change 
(Lehman 1952, in ACGIH 1988, p. 541). 
TEDP is estimated to be about % as 
toxic as parathion (Lehman 1961, in 
ACGIH 1986. p. 541). 

In humans, severe TEDP poisoning 
can occur by any route of exposure. 
After inhalation of toxic amounts, 
respiratory and ocular effects (including 
a feeling of tightness in the chest, 
wheezing, Iar 3 fmgeal spasms, cyanosis, 


blurred vision, miosis, and tearing) 
occur within a few minutes of exposure 
(Proctor, Hughes, and Fischman 1988. p. 
465). Gastrointestinal signs and 
symptoms, such as anorexia, nausea, 
vomiting, cramps, and diarrhea, appear 
15 minutes to 2 hours following the 
ingestion of TEDP (Proctor. Hij^es, and 
Fischman 1968, p. 465). The 
accumulation of acetylcholine in the 
central nervous system, which Is caused 
by TEDP-induced cholinesterase 
inhibition, can cause tension, anxiety, 
restlessness, insomnia, neurosis, 
headache, apathy, and confusion 
(Klaassen 1986, p. 528). An excess of 
acetylcholine at the neuromuscular 
junctions of skeletal muscle causes 
weakness, involuntary twitching, 
fasciculations. and paralysis. Recovery 
usually occurs within one week after the 
cessation of exposure (Proctor, Hughes, 
and Fischman 1988, p. 465). Chronic 
exposure to TEDP concentrations that 
are too small to cause symptoms 
immediately can eventually cause 
poisoning, indicating that TEDP 
accumulates in the system (Proctor, 
Hughes, and Fischman 1988, p. 465). 

^sed on this evidence in humans and 
animals and by analogy with parathion, 
OSHA preliminarily concludes that 
TEDP causes the signs and symptoms 
associated with cholinesterase 
inhibition. OSHA believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these effects. OSHA 
believes that establishing a PEL of 0.2 
mg/m* as an 8-hour TWA, with a skin 
notation, is necessary to reduce this risk 
of material health impairment. In 
addition, promulgation of this limit wiU 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
TELLURIUM HEXAFLUORIDE 
CAS: 7783-80-4; Chemical Formula: TeF« 
H.S. No. 2151 

In general industry, construction, and 
maritime, OSHA’s current permissible 
exposure limit for tellurium hexafluoride 
is 0.02 ppm as an 8-hour TWA. There is 
no limit in agriculture. The ACGIH has a 
TLV®-TWA of 0.02 ppm for this 
substance; the ACGIH limit was 
established by analogy with the effects 
of exposure to ozone. NIOSH has no 
REL but concurs (Ex. 8-47) with the limit 
being proposed. OSHA is proposing an 
5-hour TWA limit of 0.02 ppm for 
tellurium hexafluoride in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Tellurium hexafluoride is a colorless, 
noncombustible gas with an unpleasant 
odor. This substance is used as an 
analytical reagent in research 


laboratories (ACGIH 1958, p. 556: 
Genium MSDS 1986, No. 250). 

Tellurium hexafluoride causes 
pulmonary irritation in animals; signs 
and symptoms of exposure in humans 
include headache and dyspnea. The 
lowest lethal concentrations in various 
animal species are 5 ppm for 4 hours in 
rats, rabbits, and guinea pigs, and 5 ppm 
for 1 hour in mice (RTECS 1991). 

Exposed to a concentration of 1 ppm for 

4 hours, animals of four species (rats, 
mice, rabbits, and guinea pigs) showed 
evidence of pulmonary edema; 
exposures to concentrations of between 

5 and 100 ppm tellurium hexafluoride 
were fatal to all animals of all 
experimental species (Kimmerle 1900, in 
ACGIH 1986, p. 556). A one-hour 
exposure to a 1-ppm concentration of 
tellurium hexafluoride for 5 days caused 
no effects in animals of these four 
species; the author of this study 
attributed this finding to the 
development of tolerance to tellurium 
hexafluoride's acute effects (Kimmerle 
1960, in ACGIH 1986, p. 556). 

In humans, exposure to tellurium 
hexafluoride causes headache and 
difficult breathing (Cooper 1971; 
Cerwenka and Cooper 1961, in Proctor, 
Hughes, and Fischman 1988, p. 458). Two 
workers exposed to an unknown 
concentration of tellurium hexafluoride 
generated by a 50-g leak of this 
substance in a laboratory developed 
garlic breath, a bluish-black 
discoloration of the webs of the fingers, 
and streaks on the neck and face; these 
individuals also reported fatigue. Both 
workers subsequently recovered 
(Blackadder and Manderson 1975. in 
Proctor. Hughes, and Fischman 1988, p. 
458). 

Based on this evidence in humans and 
animals and by analogy with selenium 
hexafluoride, OSHA preliminarily 
concludes that tellurium hexafluoride 
causes pulmonary irritation, headaches, 
and dyspnea in exposed individuals. 
OSHA believes that, in the absence of a 
limit, workers in agriculture are at 
significant risk of experiencing these 
effects and that establishing a PEL for 
tellurium hexafluoride of 0.02 ppm as an 
8 -hour TWA is necessary to 
substantially reduce this risk of material 
health impairment. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

TEPP 

CAS: 107-49-3; Chemical Formula; 

(C,H5)4Pa07 

H.S. No. 2152 

OSHA's current limit for tetraethyl 
pyrophosphate (TEPP) in general 
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industry, construction, and maritime is 
0.05 mg/m* as an 0-hour TWA. with a 
skin notation. There is no PEL for this 
substance in agriculture. The ACGIH 
TLV®-TWA for TEPP, which was set by 
analogy to parathion. is 0.05 mg/m* 

(0.004 ppm), with a skin notation. 

NIOSH has no REL for this substance 
but concurs (Ex. 0-47) with the PEL 
being proposed by OSHA. The Agency 
is proposing a PEL of 0.05 mg/m* as an 
0 -hour TWA. and a skin notation, for 
TEPP in agriculture. Promulgation of this 
limit will make the PEL for this 
substance consistent across all OSliA- 
regulated sectors. 

TEPP is a colorless to amber-colored 
liquid with a mild fruity odor. TEPP was 
one of the first organophosphate 
pesticides used in the United States. It is 
used as an insecticide and acaricide 
against aphids, spider mites, mealybugs, 
leaf hoppers, and thrips. TEPP has been 
replaced by other products in many of 
its applications. It was formerly used in 
the treatment of glaucoma, pediculosis 
of the eyelashes, and myasthenia gravis 
(HSDB 1989; Grant 1980. p. 893). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

TEPP is a cholinesterase inhibitor that 
is very toxic to warm-blooded animals 
by all routes of exposure. The oral LUso 
in rats is 500 fig/kg, and the dermal LD^ 
in the same species is 2400 fjig/kg 
(RTECS 1989). Acutely poisoned animals 
exhibit hypersalivation, lacrimation, 
excessive perspiration, nasal dischaige, 
miosis, breathing difficulties, nausea, 
diarrhea, and central nervous system 
effects including nervousness, ataxia, 
convulsions, and coma. Death is caused 
by respiratory failure or cardiac arrest 
(HSDB 1991). 

In humans. TEPP is a powerful 
inhibitor of cholinesterase activity. The 
lowest concentration reported to be 
lethal in humans by ingestion is 309 p.g/ 
kg (RTECS 1989). TEPP causes its toxic 
effects by inhibiting the activity of the 
enzyme cholinesterase, which causes, in 
turn, a buildup of acetylcholine at the 
synapses in the nervous and skeletal 
systems, smooth muscles, and secretory 
glands (Koelle 1963, Taylor 1985. and 
Hayes 1963, in Proctor, Hughes, and 
Fischman 1988, p. 464), TEPP causes 
ocular effects, including miosis, aching 
of the eyes, and blurring of distant 
vision, when it is applied to the 
eyelashes (as was formerly done to treat 
pediculosis of the eyelashes] or when it 
is absorbed in systemically toxic 
amounts (Grant 1986, p. 893). Volunteers 
given oral TEPP doses of 4 mg exhibited 


a decrease in plasma cholinesterase 
activity to zero percent and in red blood 
cell cholinesterase activity to 60 percent 
of their pre-exposure values (Grob and 
Harvey 1949, in ACGIH 1986, p. 558). 

The onset of the signs and symptoms of 
TEPP poisoning may be delayed for as 
long as 12 hours, and the kinds of 
symptoms developed depend on the 
route of exposure. After inhalation, 
respiratory and ocular effects 
(wheezing, laryngeal spasms, blurred 
vision, miosis, and tearing) are first to 
occur. Cyanosis may also result from 
inhalation exposure to TEPP. 
Gastrointestinal effects occur after 
ingestion; these include anorexia, 
vomiting, diarrhea, and cramps. Skin 
absorption leads to localized sweating 
and muscular twitching (Koella 1963. 
Taylor 1985, in Proctor, Hughes, and 
Fischman 1988, p. 464). Severe TEPP 
poisoning by any route may lead to 
paralysis of the respiratory muscles and 
death. If the dose is not lethal, complete 
recovery may occur, although 
individuals may remain sensitive to 
organophosphorus poisoning for some 
time after recovery (Taylor 1985, in 
Proctor. Hughes, and Fischman 1988, p. 
464). Repeated exposure to small doses 
of TEPP may have cumulative effects 
and lead to the signs and symptoms 
described above. 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that TEPP causes cholinesterase 
inhibition, which is a material 
impairment of health. OSHA believes 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these exposure-related 
effects. The Agency believes that 
establishing a PEL of 0.05 mg/m* as an 
8 -hour TWA. with a skin notation, is 
necessary to reduce the risk that 
agricultural workers will experience this 
material health impairment. 

Promulgation of this limit will make the 
PEL for TEPP consistent across all 
OSHA-regulated sectors. 

THALLIUM (soluble compounds) 

CAS; Varies with compound; Chemical 

Formula: Varies with compound 
H S. No. 2159 

OSHA’s permissible exposure limit for 
soluble thallium compounds (measured 
as thallium) in general industry, 
construction, and maritime is 0.1 mg/m*; 
this limit also has a skin notation, which 
indicates that percutaneous absorption 
is a significant route of exposure for 
these substances. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV®-TWA of 0.1 mg/m*, with a skin 
notation, for the soluble thallium 
compounds. The ACGIH TLV® is based 
on analogy with other highly toxic 


metals (ACGIH 1986, p. 569). There is no 
NIOSH REL, but NIOSH concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed. OSHA is proposing a limit of 
0.1 mg/m* as an 8-hour TWA for soluble 
thallium compounds in agriculture. 
Promulgation of this limit will make the 
PEL for these substances consistent 
across all OSHA-regulated sectors. 

Soluble thallium compounds include 
thallium sulfate, thallium acetate, and 
thallium nitrate, which are all colorless, 
odorless solids. Thallium sulfate is used 
as a poison for rodents, in 
semiconductor research, as a component 
of mineralogical solutions, in optical 
systems and photoelectric cells, and in 
low-range glass thermometers. Thallium 
nitrate is used as a reagent in analytical 
chemistry and to make green fire for 
signaling at sea. Thallium acetate is 
used in high specific gravity solutions to 
separate ore constituents by flotation 
(ACGIH 1986, p. 569; Merck 1983, p. 

1325; Hawley’s 1987, p. 1142). 

Soluble thallium salts can cause hair 
loss and effects on the gastrointestinal, 
nervous, and circulatory systems of 
humans and animals. For thallium 
acetate, the oral LDso in rats is 41 mg/kg; 
in mice, it is 35 mg/Jkg (RTECS 1991). For 
thallium nitrate, the oral LDso in mice is 
15 mg/kg (RTECS 1991). Thallium sulfate 
has oral LD^oS in rats and mice of 16 and 
15 mg/kg, respectively (RTECS 1991). 
Animals acutely poisoned by thallium 
sulfate show signs and symptoms that 
include restlessness, ataxia, and 
convulsive movements followed by 
paresis, tremor, dyspnea, loss of weight, 
hemorrhagic diarrhea, and death due to 
respiratory failure (Hayes 1982, p. 25). 
The primary functional disturbances to 
the nervous system caused by exposure 
to these compounds are hypotonia and 
ataxia; there are also pathological 
changes of the central and peripheral 
axons of the primary neurons (Kennedy 
and Cavanagh 1977, in Acta 
Neuropathol 39(l):81-88. as cited in 
HSDSB 1988). Rats fed thallium acetate 
at dietary levels of 30 ppm showed a 
marked depression in growth after 30 
days: at this level, the animals lost all of 
their hair and displayed such 
histological changes as atrophy of the 
hair follicles and sebaceous glands 
(Clayton and Clayton 1981, p. 1921). 
Young rats given oral doses of 0.1 mg 
thallium acetate developed bone lesions, 
eye lesions, keratitis, cataracts, 
retrobulbar neuropathy, partial optic 
atrophy, and hormone dysfunction 
(Browning 1969. p. 319). Rats died 
suddenly at the end of 4 months after 
being administered da.ly oral doses of 
0.45 mg/kg thallium acetate; the rats 
showed typical hair loss at the end of 6 
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weeks, in addition to loss of weight and 
appetite (Browning, Toxic Industrial 
Metals 2nd Ed. 1969, p. 319). Post¬ 
mortem examination of rats receiving 
subacute doses of 10 to 15 mgfkg 
thallium acetate revealed significant 
changes in the kidneys, liver, and 
intestines (Herman and Bensch 1967, in 
Toxicology and Applied Pharmacology 
10:199-222. as cited in Klaassen, Amdur, 
and DouU 1986, p. 491). UnspeciHed 
doses of orally or intravenously 
administered thallium sulfate caused 
depression of the cardiovascular and 
respiratory systems of dogs, cats, rats, 
rabbits, goats, and pigeons (Manno et al. 
1983, in Acta. Pharmacol. Sin. 4{2)ni9- 
122. in HSDB1989 ’Thallium Sulfate”). 
Administered to pregnant rats on days 
12 to 14 of pregnancy, thallium sulfate 
caused fetotoxic and teratogenic effects 
at doses as low as 7.5 mg/kg (Toxicol. 
AppL Pharmacol. 16:120,1979). Rats 
exposed perinatally and postnatally to 
thallium sulfate in their drinking water 
showed modified vascular autonomic 
nervous system development (Rossi, 
Marrazzo, Berrino, DeSantis, Lisa, 
Susanna, Montanaro. Fid, and Manno 
1968, in Teratogenesis Carcin. Mutagen. 
8(l):13-23). 

In humans, exposure to the soluble 
thallium salts causes signs and 
symptoms such as nausea, vomiting, 
diarrhea, abdominal pain, and 
gastrointestinal hemorrhage (Paulson, 
Vergara et al. 1972, in Archives of 
Internal Medidne 129:100-103, as dted 
in Proctor, Hughes, and Fischman 1988, 
p. 473). These symptoms are often 
accompanied by peripheral neuritis, 
pain, weakness, paresthesias in the legs, 
tremor, and chest pain (Proctor, Hughes, 
and Fischman 1988, p. 471-472). The 
lowest lethal oral dose of thallium 
acetate in humans is estimated to be 12 
rog/kg (Browning 1969, p. 317-322, as 
cited in Proctor, Hughes, and Fischman 
1988, p. 471). The lowest toxic oral dose 
of Uiallium nitrate In humans is 
estimated to be 73 mg/kg. and the 
lowest lethal oral dose of thallium 
sulfate is believed to be 7 mg/kg 
(RTECS1991, ‘Thallium nitrate,” 
“Thallium sulfate”). A recent study 
(Dumitni and Kalanlri 1990. in Musde- 
Ne^e 13(5):43^7) documents the 
serial conduction and electromyographic 
findings in a thallium-poisoned worker 
over a 24-month period In this case, the 
plantar nerves of the foot demonstrated 
severe axonal loss first, and these 
nerves had not recovered 2 years later. 
Axonal loss subsequently occurred in 
the sural and perineal nerves as well, 
but they recovered within the 2-year 
follow-up period. A laboratory worker 
who had worked with thallium for 2 


weeks developed acute thallium 
poisoning. His initial signs and 
symptoms induded loss of 
consdousness, paresthesia of the Bnger 
tips and lips, mdaise. and polyuria; later 
he developed respiratory parailysis, 
peripheral neuropathy, cerebeUar 
ataxia, intellectual impairment, and 
cardiovascular abnormalities 
(Wainwright, Kox House, Henry, 
Heaton, and Seed 1988, in Quarterly J. 
Med. 69(25d)’.939-944). Chronic exposure 
to thallium salts can cause stomatitis, 
tremor, cachexia, polyneuropathy, 
alopeda, and emotional disturbance 
(Paulson et aL 1972, in Archives of 
Internal Medicine 129:100-103, as dted 
in Proctor, Hughes, and Fischman 1988, 
p. 472). Twelve of 15 workers using 
organic thallium salts over a period of 
7V^ years experienced abdominal pain, 
fatigue, irritability, weight loss, and leg 
pain; 4 of these workers experienced 
loss of hair (Richerson 1958, in Ind. Med. 
Surg. 27:607). Three of these workers 
had albuminuria, and one had hematuria 
(Richerson 1958). In cases of mild 
chronic thallium intoxication, 
lymphocytosis and eosinophilia have 
been observed (J.C. Munch 1934, in 
American Medical Association). 
102:1929, as dted in Clayton and 
Clayton 1981, p. 1928). 

J^sed on this evidence in humans and 
animals, OSHA preliminarily condudes 
that soluble thallium compounds cause 
alopeda and effects on the nervous, 
gastrointestinal, and circulatory 
systems. OSHA therefore believes that 
in the absence of a limit workers in 
agriculture are at significant risk of 
experiencing these effects. OSHA 
believes that the proposed limit of 0.1 
mg/m*, with a skin notation, for the 
soluble thallium compounds is 
necessary to significantly reduce these 
risks of material health impairment 
among agricultural workers. 

Promulgation of this limit will also make 
the PEL for these substances consistent 
across all OSHA-regulated sectors. 
THIONYL CHLORIDE 
CAS: 7719-09-7; Chemical Formula: 

CL OS 

H.S. No. 1393 

OSHA has no limit for thionyl 
chloride in construction, maritime, or 
agriculture. The ACGIH has a TLV«- 
ceiling of 1 ppm for this substance. 
NIOSH has no REL but concurs (Ex. 8- 
47. Table Nl) with the PEL being 
proposed. OSHA is proposing a 1-ppm 
ceiling PEL for thionyl (boride in 
construction, maritime, and agriculture. 
This is the limit recently established in 
general industry. 

Thionyl chloride is a colorless to pale 
yellow liquid with a suffocating odor. 


Thionyl chloride is used in the 
manufacture of pesticides, dyes, 
pharmaceuticals, and engineering 
plastics, as a chlorinating agent, and as 
a solvent in high energy density lithium 
batteries (ACGIH 1986, p. 572, HSDB 
1989). 

Thionyl chloride vapors are skin, eye, 
and mucous membrane irritants, 
probably because they form sulfur 
dioxide and hydrogen chloride on 
contact with moisture (ACGIH 198e/Ex. 
1-3, p. 572). An inhalation exposure of 
17.5 ppm proved lethal to cats within 20 
minutes (Sax 1979/E:x.l-886). 

OSHA's exposure limit for thionyl 
chloride in general industry is based on 
the exposure limits for the 
decomposition products (hydrogen 
chloride and sulfur dioxide) of thionyl 
chloride when this substance is mixed 
with water. The reaction of one mole of 
thionyl chloride with water produces 
two moles of hydrogen chloride and one 
of sulfur dioxide, so that 1 ppm of 
thionyl chloride can be shown to 
produce a total irritant gas 
concentration of 3 ppm. The exposure 
limit for hydrogen chloride is 5 ppm as a 
ceiling limit; for sulfur dioxide, the limit 
is an 8-hour TWA of 2 ppm. Thus, 

OSHA believes that the proposed ceiling 
limit for thionyl chloride will prevent the 
irritant efifects of its reaction products. 

In construction, maritime, and 
agriculture, the Agency is proposing a 
ceiling limit of 1 ppm for tUonyl chloride 
on the basis of analogy to the irritation 
potential of hydrogen chloride and 
sulfur dioxide and to achieve 
consistency in OSHA limits in all 
regulated sectors. OSHA preliminarily 
concludes that this limit will protect 
workers in these sectors from the 
significant risk of eye. skin, and mucous 
membranes irritation, which constitutes 
a material health impairment that is 
associated with exposure to this 
substance. 

TRIBUTYL PHOSPHATE 
CAS: 126-73-8; Chemical Formula: 

H.S. No. 1402 

In construction and maritime, OSHA s 
current PEL for tributyl phosphate is 5 
mg/m* as an 8-hour TWA. There is no 
PEL in agriculture. The ACGIH has a 2.5- 
mg/m*TLV*-TWA for tributyl 
phosphate. NIOSH has no REL but 
concurs (Ex. 0-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA PEL oi 2.5 
mg/m* for tributyl phosphate in 
construction, maritime, and agriculture. 
This is the limit recently established for 
this substance in general industry. 






26364 


Federal Register / Vol. 57, No. 114 / Friday. June 12, 1992 / Proposed Rules 


Tributyl phosphate is a colorless 
liquid. It is used as an anti-foaming 
agent, a plasticizer, a hydraulic fluid, a 
heat-exchange medium, and in the 
solvent extraction of metals (RTECS 
1991). 

Tributyl phosphate’s toxicity affects 
the skin, mucous membranes, lungs, and 
central nervous system, and this 
substance is also a cholinesterase 
inhibitor. The oral LDso in rats is 3000 
mg/kg, and the LCm in mice is 1300 mg/ 
m’ for an unspecified time (RTECS 
1991). A paper by Smyth and Carpenter 
(1944/ Ex. 1-374) reported that contact 
with liquid tributyl phosphate caused 
severe eye injury and skin irritation 
when tested in rabbits. Chambers and 
Casida (1967/Ex. 1-305) found that mice 
injected with 1 g/kg tributyl phosphate 
intraperitoneally became paralyzed. A 
study by Vandekar (1957/Ex. 1-498) in 
which mice were given tributyl 
phosphate by gavage revealed that a 
dose of 80 mg/kg resulted in a one-hour 
period of anesthesia, and a dose of 100 
mg/kg resulted in 8 to 10 minutes of 
anesthesia, followed by respiratory 
failure and death. Administered 
intraperitoneally to rats, tributyl 
phosphate inhibited cholinesterase 
activity and stimulated plasma beta- 
glucuronidase activity (Suzuki, Kikuchi. 
Kato et al. 1977/Ex. 1-1170). This 
substance did not exhibit mutagenic 
activity in bacterial or fruit fly assays 
(Hanna and Dyer 1975/Ex. 1-^85). 

Nausea and headache were reported 
by workers exposed to levels of 15 mg/ 
m^ of tributyl phosphate (Mastromatteo 
1954b, as cited in ACGIH 1986/Ex. 1-3. 
p. 591). In contact with the skin, tributyl 
phosphate causes irritation (HSDB1991). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of 2.5 
mg/m* for tributyl phosphate in 
construction, maritime, and agriculture. 
OSHA preliminarily concludes that this 
limit will protect workers in these 
sectors against the significant risk of 
paralysis, anesthetic effects, and skin or 
eye irritation, all of which constitute 
material impairments of health that are 
associated with occupational exposure 
to tributyl phosphate. The Agency 
believes the proposed PEL is necessary 
to substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
TRICHLOROACETIC ACID 
CAS: 76-03-9; Chemical Formula: 

CCbCOOH 
H.S. No. 1404 

In construofion, maritime, and 
agriculture, OSHA has no PEL for 
trichloroacetic acid. The ACGIH has an 
8-hour TLV®-TWA of 1 ppm for this 


substance. There is no NIOSH REL. In 
construction, maritime, and agriculture. 
OSHA is proposing a PEL of 1 ppm as an 
8-hour TWA, and NIOSH concurs (Ex. 
8-47, Table Nl) that this limit is 
appropriate. This is the limit recently 
established for trichloroacetic acid in 
general industry. 

Trichloroacetic acid is used in 
medicine, as a decalcifier and fixative in 
microscopy, and as a chemical 
intermediate (HSDB 1991). The oral LDso 
for trichloroacetic acid in rats is 5 g/kg 
(RTECS 1991). Studies on mice 
conducted by NIOSH (1984, as cited in 
ACGIH 1986/Ex. 1-3, p. 592) established 
that the oral LD^o for this species is 4.97 
g/kg, and that a 500-mg/kg dose was 
fatal when administered 
intraperitoneally. In contact with the 
skin of rabbits, trichloroacetic acid 
caused mild irritation; instilled into the 
eyes, it caused severe irritation (RTECS 
1991). 

Although corrosive, trichloroacetic 
acid is not readily absorbed through the 
skin (ACGIH 1986/Ex. 1-3, p. 592). 
Contact of the skin with this substance 
for 1 hour or more causes bums; 
splashed into the eye. it causes severe 
pain and may cause permanent injury 
(HSDB 1991). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA limit of 1 ppm 
for trichloroacetic acid in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
from the significant risk of skin and eye 
irritation, which are material 
impairments of health that are 
associated with occupational exposure 
to this substance. OSHA believes that 
the proposed limit will substantially 
reduce this risk. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
1.1.2-TRICHLOROETHANE 
CAS: 79-00-5; Chemical Formula; 

CHCI 2 CH 2 CI 
H.S. No. 2162 

In general industry, construction, and 
maritime. OSHA has an 8-hour TWA of 
10 ppm. and a skin notation, for 1.1.2- 
trichloroethane. The Agency has no PEL 
for this substance in agriculture. The 
ACGIH TLV®-TWA for 1,1,2- 
trichloroethane. which was set by 
analogy to chloroform, is 10 ppm. with a 
skin notation. Although NIOSH 
considers this substance a potential 
human carcinogen, NIOSH concurs (Ex. 
8-47) with the limit being proposed by 
OSHA for this substance. The Agency is 
proposing an 8-hour TWA PEL of 10 
ppm, and a skin notation, for 1,1,2- 
trichloroethane in agriculture. 


Promulgation of this limit will make the 
PEL for 1.1,2-trichloroethane consistent 
across all OSHA-regulated sectors. 

1,1,2-Trichloroethane is a colorless, 
nonflammable liquid with a pleasant, 
sweet odor. It is used as a chemical 
intermediate in the production of 1.1- 
dichloroethylene (vinylidene chloride) 
and as a solvent for fats, resins, 
adhesives, chlorinated rubbers, 
polyesters, and waxes (ACGIH 1986. p. 
596; HSDB 1989). 

In animals, exposure to 1.1,2- 
trichloroethane causes central nervous 
system depression and damage to the 
liver and kidneys. This substance is also 
a mild irritant of the eyes, mucous 
membranes, and skin; in mice, it is a 
liver carcinogen. The oral LD 50 in rats is 
830 mg/kg, and the lowest lethal 
concentration in the same species is 
2000 ppm for 4 hours; the dermal LDso in 
rabbits is 5377 mg/kg (RTECS 1989). 
Although 1,1.2-trichloroethane is not a 
severe skin irritant, it causes defatting 
of the skin on repeated contact. 
Absorption through the skin has been 
shown to cause toxic effects, including 
liver and kidney injury, in both rabbits 
and guinea pigs (Jakobson, Holmberg, 
and Wahlberg 1977, in Clayton and 
Clayton 1981. p. 3511). Instilled into the 
eyes of rabbits, this substance caused a 
mild degree of irritation (RTECS 1989). 
Half of the female rats exposed to a 250- 
ppm concentration of 1,1.2- 
trichloroethane for 7 hours died and 
showed marked liver and kidney 
damage at autopsy: when the exposure 
period was shortened to 4 hours, the 
animals survived the exposure but still 
showed liver and kidney necrosis at 
autopsy. Rats exposed to 250 ppm for 2 
hours, however, did not exhibit liver or 
kidney damage at autopsy (Clayton and 
Clayton 1981, p. 3511). Animals dosed 
orally also demonstrated liver and 
kidney damage at autopsy (Gehring 
1968; Watrous and Plaa 1972, in Clayton 
and Clayton 1981, p. 3511). A significant 
increase in hepatocellular carcinomas 
occurred in mice given 195 or 390 mg/ 
kg/day 1.1.2-trichloroethane by gavage 
for 78 weeks. The incidence of adrenal 
pheochromocytomas was also increased 
in the high-dose female mice. No 
statistically significant increase in the 
incidence of tumors was seen in rats 
given up to 92 mg/kg/day 1.1.2- 
trichloroethane (National Cancer 
Institute 1978, in Proctor. Hughes, ana 
Fischman 1988. p. 486). The International 
Agency for Research on Cancer has 
concluded that the evidence for the 
carcinogenicity of 1 , 1 , 2 -trichloroethane 
in animals is limited (lARC 1987, Suppl. 
7, p. 73). 
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In humans, exposure to low (not 
further specified) concentrations of 1.1.2- 
trichloroethane has narcotic effects and 
causes eye and mucous membrane 
irritation (lARC 1979, Vol. 20, p. 540). 
Chronic exposure causes fat deposition 
in the kidney and lung damage (lARC 
1979, Vol. 20. p. 540). Based on animal 
data, the probable lethal oral dose of 

1 . 1 . 2 - trichloroethane in humans is 
estimated to be 50 to 500 mg/kg 
(Parmeggiani 1983, p. 2214). belonged or 
repeated contact of the skin with this 
substance causes defatting and may 
cause dermatitis (Clayton and Clayton 
1981. pp. 3510-3513). 

Based on this evidence. OSIiA 
preliminarily concludes that exposure to 

1 .1.2- trichloroethane potentially causes 
central nervous system depression and 
liver and kidney damage. OSHA 
believes that, in the absence of a limit, 
workers in agriculture are at significant 
risk of experiencing these effects. OSHA 
believes that establishing a PEL of 10 
ppm as an 8-hour TWA, with a skin 
notation, is necessary to reduce the risk 
of these material health impairments. 
Promulgation of this limit will also make 
OSHA’s PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

TRIMETHYLAMINE 

CAS: 75-50-3; Chemical Formula: 

(CH3),N 
H.S. No. 1411 

In construction, maritime, and 
a^culture. OSHA has no PEL for 
trimethylamine. The ACGIH has a 10- 
ppm TLV«-TWA and a 15-ppm TLV®- 
STEL NIOSH has no REL but concurs 
(Ex. 8-47, Table Nl) with the limits 
being proposed. OSHA is proposing 
PELS of 10 ppm as an 8-hour TWA and 
15 ppm as a 15-minute STEL In 
construction, maritime, and agriculture. 
These are the limits recently established 
for trimethylamine in general industry. 

Trimethylamine has a pungent, fishy 
odor and is a gas at room temperature. 
Trimethylamine is used as an insect 
attractant. a warning agent for natural 
gas, a flotation agent, in organic 
synthesis, and in the manufacture of 
quaternary ammonium compounds 
(ACGIH 1986, p. 007; Merck 1983, p. 

1388). 

Trimethylamines are irritants of the 
eyes, mucous membranes, and 
respiratory tract. The lowest lethal 
concentration in rats is 3500 ppm for 4 
hours (RTECS1991). The damage done 
to the eyes of animals when 
trimethylamine is instilled into the 
conjunctival sac ranges from severe 
^tation to permanent damage, 
depending on the strength of the 
solution (Grant 1986. p, 952). Contact of 


the skin or eyes with this substance also 
causes bums and irritation in humans 
(Sittig 1985, p. 896). A student splashed 
in the eye with trimethylamine showed 
loss of the comeal epithelium; however. 
4 weeks later, recovery was complete 
(Grant 1986, p. 952). 

In construction, maritime, and 
agriculture. OSHA is proposing an 8- 
hour TWA limit of 10 ppm and a 15- 
minute STEL of 15 ppm for 
trimethylamine. The Agency 
preliminarily concludes that these limits 
will protect workers in these sectors 
from the significant risk of eye, mucous 
membrane, and upper respiratory tract 
irritation, which constitute material 
impairments of health that are caused 
by occupational exposure to this 
substance. In addition, promulgation of 
these limits will make OSHA’s PELs for 
this substance consistent across all 
regulated sectors. 
n-VALERALDEHYDE 
CAS: 110-62-3; Chemical Formula: 

CH3(CH2)3CH0 
H.S. No. 1420 

In construction, maritime, and 
agriculture, OSHA has no limit for n- 
valeraldehyde. The ACGIH TLV»-TWA 
is 50 ppm. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
proposed PEL OSHA is proposing a PEL 
of 50 ppm as an 8-hour TV\/A for n- 
valeraldehyde in construction, maritime, 
and agriculture. This is the limit recently 
established for this substance in general 
industry. 

Valeraldehyde is a colorless liquid 
that is used as a flavoring agent and 
rubber accelerator, and in resin 
chemistry (ACGIH 1986, p. 619). 

n-Valeraldehyde’s toxic effects 
include both skin and eye irritation. 
Animal studies showed n-valeraldehyde 
to be severely irritating when applied to 
guinea pig skin and to rabbits* eyes 
(Fassett, as cited in ACGIH 1986/Ex. 1- 
3. p. 619). The dermal LD50 in guinea pigs 
exceeds 20ml/kg (Fassett, as cited in 
ACGIH 1906/Ex. 1-3, p. 619). A series of 
studies of the relative acute inhalation 
toxicity of 13 aliphatic saturated and 
unsaturated aldehydes in mice, guinea 
pigs, and rabbits showed that 
valeraldehyde was relatively nontoxic 
systemically (Salem and Cullumbine 
1960/Ex. 1-360). 

In construction, maritime, and 
agriculture. OSHA is proposing a 50- 
ppm 8-hour TWA limit for n- 
valeraldehyde. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
from the significant risk of severe eye 
and skin irritation associated with 
occupational exposure to this substance. 
OSHA believes that this limit will 


substantially reduce this risk. In 
addition, promulgation of this limit will 
make OSHA’s PEL for valeraldehyde 
consistent across all regulated sectors. 

m-XYLENE ALPHA, ALPHA’-DIAMINE 
CAS: 1477-55-0; Chemical Formula: 

C6H(CHNH)2 
H.S. No. 1432 

In construction, maritime, and 
agriculture, OSHA has no exposure limit 
for this substance. The ACGIH has a 
TLV®-ceiling of 0.1 mg/m* and has 
added a skin notation to indicate that 
substantial percutaneous absorption can 
occur through the eyes, mucous 
membranes, and skin. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the proposed limit. OSHA is 
proposing a PEL of O.lmg/m* as a ceiling 
for m-xylene alpha, alpha’-diamine in 
construction, maritime, and agriculture. 
This is the limit recently established for 
this substance in general industry. 

m-Xylene alpha, alpha’-diamine 
(MXDA) is a colorless liquid. This 
substance is used as a curing agent for 
epoxy resins, as a source of m-Xylene 
diisocyanate, and in the manufacture of 
plastics, textiles, and rubber (ACGIH 
1986. p. 638; Hazardous Substance Fact 
Sheet 1986, p. 1). 

Animal studies have demonstrated 
that MXDA is strongly irritating to the 
skin. When applied to the skin of 
rabbits, MXDA caused severe irritation; 
50 mg applied to the eyes of rabbits also 
caused severe injury (RTECS 1991). The 
oral LD&o in rats is 930 mg/kg, and the 
LGm in the same species is 700 ppm for 1 
hour (RTECS 1991). The dermal LD50 in 
rabbits is 2 g/kg (RTECS 1991). Rats 
exposed to concentrations of MXDA 
ranging from 1.74 to 6.04 mg/liter even 
for one hour sustained liver, kidney, and 
lung damage, as determined at necropsy. 
One study showed mild sensitization 
when MXDA was applied to guinea pig 
skin, but this effect was not observed in 
a second study (Sherwin-Williams 
Company 1978, as cited in ACGIH 1986/ 
Ex. 1-3. p. 638). 

Based on this evidence. OSHA 
preliminarily concludes that a ceiling 
limit of 0.1 mg/m* and a skin notation 
are necessary to protect workers in 
construction, maritime, and agriculture 
from the significant risk of skin 
irritation, percutaneous absorption, and 
the potential systemic effects associated 
with exposure to MXDA. The Agency 
considers these effects material 
impairments of health. OSHA believes 
that the proposed limit will substantially 
reduce this significant risk. In addition, 
promulgation of this limit will make 
OSHA's PEL for MXDA consistent 
across all regulated sectors. 
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XYLIDINE 

CAS: 1300-73-8; Chemical Formula: 

(CHikCcHsNH, 

H.S. No. 1433 

In construction and maritime. OSHA’s 
limit for xyiidine is 5 ppm as an 8>hour 
TWA, with a skin notation. There is no 
PEL in agriculture. The ACGIH has a 
TLV*-TWA of 2 ppm. also with a skin 
notation. NIOSH has no REL but 
concurs (Ex. 8-47. Table Nl) with the 
limit being proposed. In construction, 
maritime, and agriculture. OSHA is 
proposing an 8-hour TWA PEL of 2 ppm. 
and a skin notation, for xyiidine. This is 
the limit recently established for this 
substance in general industry. 

Xyiidine is a pale yellow to brown 
liquid. Commercial xyiidine is a mixture 
of isomers. Xyiidine is primarily used in 
the manufacture of dyes. It is also used 
in organic synthesis and 
pharmaceuticals (Merck 1983, p. 1448; 
ACGIH 1988, p. 639 (88)). 

Several studies indicate that the 
current PEL for xyiidine in construction 
and maritime is insufficient to protect 
workers against hepatotoxic and other 
adverse effects, and agricultural 
w'orkers are currently without any 
protection against exposure. A paper by 
von Oettingen, Neal, Sievers el al. (1947, 
as cited in ACGIH 1986/Ex. 1-3, p. 639) 
reported liver damage in dogs, rats, cals, 
and mice repeatedly exposed to 45 ppm 
xyiidine for seven hours per day for a 
period of 20 to 40 weeks; these 
exposures also caused death in dogs, 
cals, and mice. Treon, Sigmon. Wright et 
al. (1950/Ex. 1-533) noted cardiac, liver, 
and kidney damage in autopsies of 


animals fatally exposed at the following 
doses: cats. 17 ppm; guinea pigs. 50 ppm; 
and rabbits, 60 ppm; cyanosis was also 
observed in these animals. 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of 2 ppm, 
and a skin notation, for xylidene in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors from the significant risk of 
exposure-related cardiac, kidney, and 
liver damage, all of which constitute 
material health impairments. OSHA 
believes the proposed PEL is necessary 
to substantially reduce these risks. In 
addition, promulgation of this limit will 
make OSHA's PEL for xyiidine 
consistent across all regulated sectors. 

Preliminary Conclusions for This Group 
of Substances 

Based on the evidence described 
above, OSHA preliminarily concludes 
that exposure to any of the substances 
included in this category places workers 
in construction, maritime, and 
agriculture at significant risk of material 
health impairment and functional 
incapacity. The adverse health 
consequences of exposure to these 
chemicals include neuropathies, skin 
and respiratory tract irritation, kidney 
and liver damage, and gastrointestinal 
disorders, all of which constitute 
material health impairments within the 
meaning of the Act. OSHA preliminarily 
concludes, based on the toxicological 
evidence, that the new or revised limits 
being proposed for these hazardous 
substances will substantially reduce 
these significant occupational risks for 


workers in these sectors. In addition, 
promulgation of the proposed limits will 
make OSHA’s Pi^ for these substances 
consistent across all regulated sectors. 

12. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Biochemical/Metabolic Effects 

Introduction 

One basis for establishing exposure 
limits is to prevent toxic substances 
from interfering with the normal 
metabolism or biochemistry of the body, 
A total of 31 substances in this 
rulemaking belong in the category of 
biochemical or metabolic toxins. Table 
C12-1 shows these substances and their 
CAS and HS numbers. Table C12-1 also 
shows the current PELs for these 
substances in construction and 
maritime, the ACGIH TLV’s (1987- 
1988). the NIOSH RELs (where these 
apply), and the limits OSR\ is 
proposing to establish in construction, 
maritime, and agriculture. Promulgation 
of these PELs will make OSHA’s limits 
for these biochemical/metabolic toxins 
consistent across all OSHA-regulated 
sectors. 

Description of the Health Effects 

The compounds shown in Table C12-1 
are further divided into the following 
sub-classes, based on their mechanism 
of action: 

• Substances that are cholinesterase 
inhibitors; 

• Substances that interfere with the 
oxygen-carrying capacity of the blood; 

• Substances with Antabuse-like 
effects. 


Table Cl 2-1 .—Substances For Which Proposed Limits Are Based Primarily on Avoidance of Metabouc Effects 


H.S. No./chemlca) name 


1025 Aniline and homologs... 

1058 Calcium cyanamide.... 

1068 Cart)oluran..... 

1069 Cart)on dioxide...-.. 

1071 Caft)on monoxide....._............._ 

1091 Chlorpyrifos_ 

1103 Cojfomate........-. 

1104 Cyanamide....-- 

2051 Dichlorvo# (DOVP)_ 

1131 Dicfotophos____ 

1143 DimethylanHine_____ 

1146 Dioxalhloo..__ 

1151 Disultifam (Antabuse).... 


CAS No. 


Current OSHA PEL 
in construction and 
maritime* 


1978-1988 ACGIH 
TLV®* 


NIOSH REL*** 



62-53-3 

156-62-7 

1563-66-2 

124-38-9 


630-08-0 


5 ppm TWA, Skin-. 


5,000 ppm TWA- 

50 ppm TWA. 


2 ppm TWA. Skin. 
0.5 mg/m> TWA... 
0.1 mg/m* TWA... 
5.000 ppm TWA... 
30,000 ppm STEL 

50 ppm TWA.. 

400 ppm STEL. 


10,000 ppm TWA... 
30,000 ppm Ceiling 
(lO-min) 

35 ppm TWA (8* 
hour). 

200 ppm Ceiling. 



2921-88-2 

299-86-5 

420-04-2 

62-73-7 

141-66-2 

121-69-7 

78-34-2 

97-77-8 


1 mg/m* TWA. Skki.. 


5 ppm TWA, Skin 


0.2 mg/m* TWA. 

0.6 mg/m* STEL, 
Skin.. 

5 mg/m* TWA....... 

20 mg/m* STEL. 

2 mg/m* TWA.. 

0.1 ppm (1 mg/m*) 
TWA, Skin. 

0.25 mg/m* TWA, 
Skm. 

5 ppm TWA.. 

10 ppm STEL, Skin 
0.2 mg/m* TWA, 

Skin. 

2 mg/m* TWA__ 


Proposed OSHA 
PEL in construction, 
manbme, arid 
agricuiture* 


2 ppm TWA, Skin 
0.5 mg/m* TWA 
0.1 mg/m* TWA 
10.000 ppm TWA 
30.000 ppm STEL 

35 ppm TWA 
200 ppm Ceiling 

0.2 mg/m* TWA. 
Skin 

5 mg/m* TWA 

2 mg/m* TWA 

1 mg/m* TWA. Skm 

0.25 mg/m* TWA. 
Skin 

5 ppm TWA 
10 ppm STEL, Skin 
0.2 mg/m* TWA, 
Skin 

2 mg/m* TWA 
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Table Cl 2-1 .—Substances For Which Proposed Limits Are Based Primarily on Avoidance of Metabolic Effects— 

Continued 


H.S. No./chemical name 


CAS No. 


Current OSHA PEL 
in construction and 
maritime* 


1978-1988 ACGIH 
TLV.* 


NIOSH REL** 


Proposed OSHA 
PEL in construction, 
maritime, and 
agriculture* 


1160 Elhion-- 

1173 Fenamlphos. 

1174 Fensulfothion.. 

1175 Fenthlon.«... 

1245 Methomyl... 

1280 Monomethylantfine. 

2116 Nitric oxide .— 

2117 Nitrobenzene.... 

1288 p-NiUochlofObenzene.. 

2122 Parathion... 

1319 Phorate.... 


2134 Propane. 

1337 Propoxuf... 

1349 Ronnel... 

1380 Sulpfofos... 

1384 Terphenyl8«. 

1401 m-ToMdine..«. 

1413 2.4.6*Tnnitrotoluer>e...« 


2168 Warfarin 


563-12-2 

22224-92-6 

115-90-2 

55- 38-9 

16752-77-5 

100-61-8 

10102-43-9 

98-95-3 

100-00-5 

56- 38-2 
298-02-2 


74-98-6 

114-26-1 

299-64-3 

35400-43-2 

26140-60-3 

108-44-1 

118-96-7 

81-81-2 


2 ppm TWA. Skin. 

25 ppm TWA. 

1 ppm TWA. Skin«... 
1 mg/m* TWA. Skin, 

0.1 mg/m» TWA. 
Skin. 


15 mg/m* TWA.... 
1 ppm CeWng. 


1.5 mg/m* TWA, 
Skin. 

0.1 mg/m» TWA... 


0.4 mg/m* TWA, 

Skin. 

0.1 mg/m* TWA, 

Skin. 

0.1 mg/m» TWA. 

0.2 mg/m* TWA, 

Skin. 

2.5 mg/m* TWA. 

0.5 ppm TWA, Skin.... 

25 ppm TWA. 

1 ppm TWA, Skin. 

0.5 mg/m* TWA, 

Skin. 

0.1 mg/m* TWA, 

Skin. 

0.05 mg/m* TWA. 

0.2 mg/m* STEL. 
Skin. 

0.5 mg/m* TWA.!..! 

10 mg/m* TWA. 

1 mg/m* TWA_ 

0.5 ppm Ceiling. 

2 ppm TWA, Skin. 

0.5 mg/m* TWA, 

Skin. 

0.1 mg/m* TWA. 


25 ppm TWA. 

0.05 mg/m* TWA.. 


0.4 mg/m* TWA, 
Skin 

0.1 mg/m* TWA. 
Skin 

0.1 mg/m* TWA 
0.2 mg/m* TWA, 
Skin 

2.5 mg/m* TWA 
0.5 ppm TWA, Skin 
25 ppm TWA 
1 ppm TWA. Skin 
1 mg/m* TWA, Skin 

0.1 mg/m* TWA, 
Skin 

0.05 mg/m* TWA 
0.2 mg/m* STEL. 

Skin 
See text 

0.5 mg/m* TWA 
10 mg/m* TWA 

1 mg/m* TWA 
0.5 ppm Ceiling 

2 ppm TWA, Skin 
0.5 mg/m» TWA. 

Skin 

0.1 mg/m* TWA 


' OSHA*s PELS do not currentty apply In Agriculture: OSHA s TWA limits are for 8-hour exposures; its STELs are for 15 minutes unless otherwise specified; and 
its ceilings are peaks not to be exceeded for any period of time. 

•• The ACGIH TLV®-TWA is for an 8-hour exposures: its STELs are 15-minutes fimits not to be exceeded more than 4 times in arry workir>g day. with a minimum of 
60 minutes between successive STEL exposures: and its ceilings are peaks rK>t to be exceeded for any period of time. 

*** NIOSH TWA limits are for 10 hour/day. 40 hour/week exposures unless otherwise specified, and its ceilings are peaks not to be exceeded for any period of 
time unless a duration is specified In parentheses. 


The disruption of metabolic processes 
by toxic substances, if severe enough, 
results in potentially dangerous effects 
on the neurological, cardiovascular, and 
respiratory systems. The adverse health 
consequences caused by exposure to 
chemicals having cholinesterase 
inhibition effects range from wheezing, 
nausea, vomiting, and confusion to 
respiratory failure, coma, and death. 
Table Cl2-2 shows the primary 
biochemical/metabolic effects 
associated with occupational exposure 
to the substances in this group of toxins. 


If exposure has localized rather than 
systemic effects, the signs and 
symptoms of cholinesterase inhibition 
can include sweating, blurred vision, 
and constriction of the bronchial tubes. 
Substances that interfere with the 
ability of the blood to carry oxygen 
cause a broad range of symptoms, 
including fainting, loss of consciousness, 
rapid heartbeat, headache, nausea, 
coma, and death. Carbon monoxide 
(CO) is the best-known substance in this 
category of chemicals, and exposure to 
CO is common throughout the 


construction, maritime, and agriculture 
industries. 

The Antabuse-like effects associated 
with exposure to three of the chemicals 
in this group—disulfiram, cyanamide, 
and calcium cyanamide—include facial 
flushing, nausea, and a racing heartbeat. 
However, these effects are manifested 
only if the exposed individual has 
ingested alcohol. The three chemicals in 
this subgroup cause this effect by 
inhibiting aldehyde dehydrogenase 
activity, which is involved in the 
biotransformation of alcohol. 


Table C12--2. Biochemical/Metabolic Effects Associated With Exposure to These Substances 


H.S. No./chemical name 

CAS No. 

Biochemical/metabolic effect 

1025 

Aniline & homologs.. 


62-53-3 

mi A f H A fT\/w4AK 1 f o 

1056 

Calcium cyanamide. 


156-62-7 

iVTcintsrnuyivUinYTrnio, 

Antabuse-like effect. 

1068 

Carbofuran «•...... 


1069 

Carbon dioxide.. 


1 VO— 

124-38-9 

inniOiiiwn* 

Hyperventilation. 

1071 

Carbon monoxide.. 


1091 

Chlorpyrilos. 


WOV— 

2921-68-2 

299-86-5 

420-04-2 

62-73-7 

woi DOxyTiwT 1 tOQiooiriorni^ 

Cholinesterase inhibitioa 

Cholinesterase inhibition. 

Antabuse-ilke effect 

Cholinesterase inhibition. 

1103 

Crufornate.. . 


1104 

Cyanamide. 


2051 

Dichlofvos (DOVP).. 


1131 

Dicrolophos. ' ***" 

.... 

1143 

Oimethylanilioe. 


i-OO-tf 

121-69-7 

9Q fjjt O 

Cholinesterase inhibition. 

Methemoglobinemia. 

1146 

Oioxathion__ 


1151 

Disulfiram fAntehciftA) 


r fc 

Cholinesterase inhibition. 

1160 

Ethion..... 

*... 

91—/ f—O 

563-12-2 

22224-92-6 

115-90-2 

Antabuse effecL 

Cholinesterase inhibition. 

1173 

Fenamlphos .... 


1174 

Fensulfothion.. 


v^r iuiirw9\orS9ti inniDlivun. 

Cholinesterase inhibition. 
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Table Cl2—2. Biochemical/Metabouc Effects Associated With Exposure to These Substances—C ontinued 


H.S. No./chemicai name 

CAS No. 

Biochemical/metabolic etfect 

It75 

Fenthion ____ 


55-38-9 

Choknesterase inhtbibon. 

1245 

MeOiomyi... 


16752-77-5 

Chc^lnesterase inhibitioa 

1280 

Monomf^yiAnilinft . . 


100-61-8 

Methemoglobinemia. 

Methemogiobinerma. 

Methemoglobinemia. 

Methemogiobmemia. 

Cholinesterase inhdixtioa 

2116 

Nrtrtc oxide. 


10102-43-9 

2117 

NitmhAnTsnA. 


98-95-3 

1288 

pT^itrochlofo-benzene.. 


100-00.5 

2122 

Parathlon.^ . 


56-38-2 

1319 

Phorate-....-.... 


298-02-2 

Cholinesterase inhibition. 

1337 

Propoxur.... 


114-26-1 

Cholinesteraae inhibition. 

1349 

Roonel..... 


299-84-3 

Cholinestefase inhibitioa 

1380 

Sulprofos...^.. 


35400-43-2 

Cholinesterase Inhibition. 

1384 

TarphanylA.. 


26140-60-3 

Mitochondrial changes. 

Methemoglobinemia. 

Methemoglobinemia 

Capillary fragility. 

1401 

m-Tokic^ne.... 


108-44-1 

1413 

2.4,6-Tri-nitro(oluene.,.... 


118-96-7 

2168 

Waitann ... 


81-81-2 




For chemicals that cause systemic 
toxicity in animals and/or humans, the 
grossly observable signs and symptoms 
of intoxication are usually secondary to 
the interaction of the chemical with a 
molecular target. In other words, the 
chemical interacts with (binds with or 
modifies] an endogenous molecular 
constituent (protein, nucleic acid, lipid, 
etc.) in the target tissue. The result of the 
interaction is ordinarily a modification 
or elimination of the normal function of 
the specific molecular constituent 
whidi, if sufficiently severe, may lead to 
secondary effects within the affected 
cells and/or tissues. It is possible for a 
number of molecules to be affected by 
the toxic chemical without there being 
any overt manifestation of toxicity. In 
other words, there is an apparent no> 
effect level governing the overt 
manifestation of toxicity, although there 
are usually metabolic effects at levels 
below those that cause overt effects. 

For chemicals for which the molecular 
target is known and for which methods 
are available to detect the altered 
molecular target, it is possible to use the 
measure of altered biochemical function 
as a sensitive indicator of exposure to 
the chemicals at levels below those that 
cause grossly observable signs and 
symptoms of poisoning. For other 
classes of chemicals, studies in animals 
and/or humans have shed light on the 
biochemical basis of their toxicity. For 
some of these classes of chemicals, it is 
possible to base limits for human 
exposure on biochemical, metabolic, or 
pharmacologic indicators of their 
interaction with molecular targets rather 
than on grossly visible signs and 
symptoms of adverse systemic effects. 

Substances that are cholinesterase 
inhibitors. A number of 
organophosphate and carbamate 
insecticides produce acute toxicity in 
humans through inhibition of 
acetylcholinesterase at cholinergic 
synapses in the central and peripheral 


nervous systems. Many of the 
substances in this group have this effect. 
This inhibition causes an accumulation 
of acetylcholine at the effector sites and 
elicits signs and symptoms consistent 
with excessive cholinergic activity. 
These include bronchoconstriction: 
increased bronchial secretions, 
salivation, and lacrimation: nausea; 
vomiting: cramps; constriction of the 
pupils; muscular weakness; and cardiac 
ixregularities. If sufficiently severe, 
acetylcholinesterase inhibition may 
cause coma, irreversible CNS damage, 
and death. 

The mechanisms by which 
carbamates and organophosphates 
inhibit acetyl-cholinesterase differ. In 
general, carbamates form a 
noncovalently bound complex with the 
enzyme, while most organophosphates 
bind covalently with the enzyme. The 
net result, inactivation of the enzyme, is 
similar for both groups. In either case, 
the inhibition is usually reversible. The 
carbamate-cholinesterase complex 
dissociates to regenerate the active 
enzyme, while cholinesterase 
inactivated by organophosphates is 
replaced by the de novo synthesis of 
active enzyme. Therefore, unless the 
inhibition is sufficiently severe to cause 
brain damage or death, the 
manifestations of acute toxicity are 
reversible, and poisoned individuals 
recover without sequelae. A significant 
proportion of endogenous cholinesterase 
activity may be inhibited before the 
overt manifestations of intoxication 
appear. The fraction of total 
cholinesterase activity that can be 
inhibited without the development of 
signs and symptoms of toxicity varies 
from individual to individual and also 
appears to depend on the intensity and 
duration of exposure. The lack of 
warning signs at low levels of exposure 
increases the need to set exposure limits 
at levels that will protect those 
individuals who do not readily manifest 


the symptoms and signs of toxicity from 
experiencing the subclinical effects of 
exposure. 

Substances that interfere with the 
oxygen^carrying capacity of the blood. 
Several compounds in this section 
produce their immediate toxicity in 
humans by altering the ability of 
hemoglobin in the red blood cells to 
bind, transport, and release oxygen. 
Perhaps the best studied of these is 
carbon monoxide. Carbon monoxide 
binds to hemoglobin with a greater 
affinity than does oxygen. It also alters 
the dissociation characteristics for the 
oxygen-hemoglobin complex. The 
overall effect is to reduce the oxygen¬ 
carrying capacity of the blood. Also 
included in this overall category of 
compounds is a group of aromatic 
amines and nitro compounds that react 
with hemoglobin in the blood to reduce 
it to methemoglobin. Methemoglobin 
will not bind with oxygen and therefore 
is not an effective carrier of oxygen. 

Because these compounds reduce the 
ability of the blood to transport oxygen, 
the overt signs and symptoms of acute 
toxicity are those of tissue anoxia, i.e., 
neurobehavioral disturbances, dizziness, 
cardiac Irregularities, cyanosis, 
unconsciousness, and death. The 
severity of the symptoms is a function of 
the degree to which the oxygen-carrying 
capacity of the blood has been depleted 
and of the state of the exposed 
individual's health. In the case of carbon 
monoxide, individuals with pre-existing 
cardiovascular disease or healthy 
individuals engaged in physical labor 
may be placed at increased risk when 
more than 5 percent of their hemoglobin 
is bound to carbon monoxide. 

In the cases of both carbon monoxide 
and the methemoglobin-forming 
compounds, the primary effect (i.e., 
formation of carboxyhemoglobin or 
methemoglobin) is reversible. In the 
absence of additional carbon monoxide 
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exposure, carboxyhemoglobin 
dissociates to carbon monoxide and 
fully functional hemoglobin. 
Methemoglobin can be reoxidizcd to 
hemoglobin by endogenous mechanisms, 
but the major recovery mechanism is via 
the synthesis of new hemoglobin. 

Substances with Antabuse-like 
effects. The ingestion of alcoholic 
beverages follovdng exposure to 
disulRram, cyanamide, or calcium 
cyanamide results in a characteristic 
syndrome consisting of flushing of the 
face, nausea, vomiting, hypotension, and 
increased heart rate. If exposure is 
particularly severe, the reaction may 
trigger convulsions, cardiac arrhythmias, 
or heart attacks; in some cases, such 
exposures have caused death. In the 
vast majority of less severe cases, the 
reaction is fully reversible, although the 
symptoms are temporarily completely 
disabling. Disulfiram (Antabuse] is used 
therapeutically in the treatment of 
chronic alcoholism; employees who are 
currently being treated with disulfiram 
for alcoholism are therefore at 
particularly high risk if they are also 
occupationally exposed to these 
substances that cause Antabuse-like 
effects. These compounds do not cause 
any signs or symptoms of toxicity in the 
absence of alcohol ingestion unless 
e^^sure levels are far above those that 
trigger the alcohol-induced response. 

Dose-Response Relationships and 
Biochemical/lAelabolic Effects 

Substances that are cholinesterase 
inhibitors, T 3 ^ically, the cholinesterase 
inhibition potential of a compound is 
assessed by measuring plasma 
cholinesterase activity in the treated 
organism. Data from experiments in 
animals and limited data from human 
clinical trials indicate that the 
percentage of basal plasma 
cholinesterase activity decreases with 
increasing dose and that the dose- 
respoiMC curve is S-shaped. Because 
there is interindividual variation in this 
relationship, the dose-response curve for 
a population exposed to a 
cholinesterase inhibitor would be 
expected to be much shallower in slope 
and to have longer tails than the dose- 
response curve for any single individual. 

The relationship between the dose- 
response curve for plasma 
cholinesterase inhibition and the dose- 
response curves for more direct 
indicators of clinical intoxication, such 
as acetyl cholinesterase activity in the 
CNS or the actual appearance of signs of 
intoxication, is not known. Evidence 
suggests that there is considerable 
interindividual variability in these 
relationships. Some individuals may be 
free of the symptoms and signs of 


intoxication when their plasma 
cholinesterase levels have been 
inhibited by as much as 90 percent 
while others may experience symptoms 
after only a small decrease in plasma 
cholinesterase activity. Because of this 
wide variation in response, any 
exposure limit should be set with 
inividual variability in mind. 

Substances that interfere with oxygen 
transport. Both carboxyhemoglobin and 
methemoglobin formation exhibit a 
classical sigmoidal dose-response 
. relationship in relation to exposure to 
carbon monoxide or methemoglobin- 
forming compounds. 'Fhe loss in the 
oxygen-carrying capacity of the blood is 
a function of the intensity and duration 
of exposure. As stated above, the 
majority of healthy individuals can 
tolerate some reduction in the oxygen- 
canying capacity of their blood without 
experiencing symptoms of overt toxicity. 
However, there is great interindividual 
variability in the degree of decreased 
oxygen-carrying capacity that can be 
tolerated without apparent ill effect. 
Individuals with pre-existing anemia or 
with high carboxyhemoglobin levels as 
a result of other environmental 
exposures (e.g., smoking) may already 
be at or above the level at which they 
will display the signs or experience the 
symptoms of tissue anoxia. For these 
individuals, even a small incremental 
decrease in the oxygen-carrying 
capacity of the blood can have serious 
consequences. 

Substances causing Antobuse-like 
effects. The dose-response 
characteristics of disulfiram, cyanamide. 
and calcium cyanamide follow the usual 
S-shaped curve. The proposed rule’s 
limits for the substances in this group 
have been set at levels below those 
associated with the Antabuse effect in 
workers ingesting alcohol either during 
or after work. 

The following paragraphs describe the 
Agency’s preliminary findings with 
respect to these substances that cause 
biochemical/ metabolic disturbances. 
The discussions below also illustrate tlie 
risk of material health Impairment 
associated with exposure to these 
substances. 

ANILINE (AND HOMOLOGS) 

CAS: 62-53-3; Chemical Formula: 

CeHsNH, 

H.S. No. 1025 

OSHA's 8 -hour TWA permissible 
exposure limit for aniline in construction 
and maritime is 5 ppm. with a skin 
notation. There is no limit in agriculture. 
The ACGIH-recommended 8 -hour 
TLV*-TWA is 2 ppm, with a skin 
notation. NIOSH has no REL but 
concurs (Ex. 8-47, Table N 6 A) with the 


limit being proposed. OSHA is 
proposing an 8 -hour TWA PEL of 2 ppm. 
and a skin notation, for aniline in 
construction, maritime, and agriculture; 
this is the limit recently established in 
general industry. 

When first distilled, aniline is an oily, 
colorless liquid that darkens on 
exposure to air, it has a characteristic 
odor. Aniline and its homologs are used 
in the manufacture of resins, varnishes, 
perfumes, shoe blacks, solvents, 
vulcanizing agents, inks, paint removers, 
explosives, herbicides, dyes, lacquers, 
wood stains, corrosion inhlbilcrs. and 
photographic chemicals. Aniline also 
finds use as a chemical intermediate 
and laboratory reagent (HSDB 1990; 
ACGIH 1986, p. 30). When used in 
pcsticidal applications and in 
accordance with the label this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Aniline causes methemoglobinemia on 
acute exposure and anemia, weight loss, 
and cutaneous lesions on chronic 
exposure. Aniline also causes cancer in 
animals. The LGw in mice is 175 ppm for 
7 hours, and the lowest toxic 
concentration in rats is 250 ppm for 4 
hours (1990). The dermal LIXo in rabbits 
is 820 r^/kg (RTECS1990). Rats were 
given single oral doses of aniline (500, 
622.9, 775.9. 866.0, 966.6,1204.1, or 1500.0 
nig/kg) in a recent acute toxicity study 
(EPA 1986, Doc. #86-^70001696. OTS). 
Within 14 days of dosing, 1 rat in the 
622.9 mg/kg group, 6 rats in the 775.9 
mg/kg group, 7 rats in the 866.0 mg/kg 
group, 9 rats in the 1204.1 mg/kg group, 
and all rats in the 1500 mg/kg group had 
died. Oral LD 5 o 8 of 930 mg/kg for males 
and 780 mg/kg for females were 
established in this study. Acutely 
poisoned animals showed cyanosis, 
tremors, tachypnea, lacrimation, and 
coma before death. Rats exposed to 5 
ppm of aniline for 6 months showed a 
slight increase in methemoglobinemia 
(Oberst, Hackley, and Comstock 1956/ 
Ex. 1-685). Guinea pigs, dogs, and mice 
exposed to aniline on the same regimen 
showed no effects (Oberst, Hackley, and 
Comstock 1956/Ex. 685). Rats exposed 
chronically to aniline hydrochloride 
developed spleen hemangiosarcomas; 
dietary levels w'ere 10, 30, or 100 mg/kg. 
Treated rats showed splenic tumors and 
fibrosarcomas and sarcomas of multiple 
body organs (NCIl 1987a/Ex. 1-1118). 

Occupational aniline poisoning was a 
relatively common occurrence in earlier 
years (ACGIH 1986/Ex. 1-3, p. 30). The 
early limits for aniline were set to guard 
against acute toxicity manifested as 
cyanosis (Henderson and Haggard 19431, 
as cited in ACGIH 1986/Ex. 1-3, p. 30). 
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Cirrhosis and chronic CNS effects were 
also reported in early studies (Holstein 
1955/Ex. 1-913; von Oettingen 194l/Ex. 
1-874). Skin absorption occurs when 
aniline vapor contacts the skin 
(Dutkiewicz 1962, as cited in ACGIH 
1986/Ex. 1-3, p. 30). Early studies 
suggested that less than full-shift 
exposure to concentrations of aniline 
vapor ranging from 7 to 53 ppm caused 
mild symptoms, while one-hour 
inhalation exposures to concentrations 
in the range of 100 to 160 ppm caused 
severe effects (Henderson and Haggard 
1943i, as cited in ACGIH 1986/Ex. 1-3, p. 
30). A NlOSH-sponsored study 
conducted in 1986 reports that altering 
the workshift from five 8-hour days to 
four 12-hour days increased the toxicity 
associated with exposure to aniline at 
50 or 150 ppm (Kim, YC and Carlson GP 
1986, in Fund. Appl. Toxicol. 7(1):144- 
152). Aniline-induced 
methemoglobinemia was cumulative in 
both 8-hour and 12-hour workers 
exposed to 50 ppm, but this effect was 
more severe in those working the longer 
shift. Methemoglobin levels in the blood 
returned to normal after overnight 
recovery in the 8-hour group but did not 
recover in the workers working the 12- 
hour shift. Two poisoning incidents 
attributable to aniline absorption 
through the skin have been reported; in 
both cases, the onset of symptoms was 
delayed for 2 to 4 hours. Both victims 
became weak, developed headaches, 
became deeply cyanotic, and collapsed; 
after treatment, recovery was complete 
(Gosselin, Smith, and Hodge 1984, p. III- 
32). 

Based on this evidence. OSHA 
preliminarily concludes that aniline 
causes methemoglobinemia in humans 
by Inhalation and skin absorption. 
Accordingly. OSHA is proposing an 8- 
hour TWA of 2 ppm for aniline, and a 
skin notation, in construction, maritime, 
and agriculture. The Agency believes 
that this limit will protect workers in 
these sectors from the significant 
occupational risk of 

methemoglobinemia, which constitutes a 
material impairment of health. 
Promulgation of this limit will also make 
OSHA’s PEL for aniline consistent 
across all regulated sectors. 

CALCIUM CYANAMIDE 
CAS: 156-62-7; Chemical Formula: 

CaNC=N 
H.S. No. 1058 

OSHA has no limit for calcium 
cyanamide in construction, maritime, or 
agriculture. The ACGIH has a TLV®- 
TWA of 0.5 mg/m* for this substance. 
NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed, which is 0.5 mg/m® as an 8- 


hour TWA. This is the limit recently 
established for calcium cyanamide in 
general industry. 

Calcium cyanamide is a white-to-gray, 
crystalline solid. Calcium cyanamide is 
used as a fertilizer, an herbicide, and a 
defoliant for cotton plants; it also finds 
use as a chemical intermediate (Clayton 
and Clayton 1981, p. 4856). When used 
in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Calcium cyanamide causes 
parasympathetic overactivity in 
overexposed humans and animals; in 
humans, exposure may cause intense 
cutaneous and mucosal flushing, 
headache, vertigo, tachypnea, 
hypotension, and profound shock 
(Gosselin, Smith, and Hodge 1984, p. II- 
351). In rats, the oral LDso is 158 mg/kg 
(RTCCS1990). Skin and eye irritation 
have been reported in rats and rabbits, 
with significant irritation occurring 
when 100 mg of calcium cyanamide is 
placed directly into the eyes of rabbits 
(Martin 1975. as cited in ACGIH 1986/ 
Ex. 1-3, p. 91). Severe skin irritation 
developed in rabbits when a paste of 
this substance was applied to the 
shaved abdominal skin for 24 hours 
(Martin 1975. as cited in ACGIH 1988/ 
Ex. 1-3, p. 91). Two of five animals died 
when the dose was 10 g/kg, but all 
survived a dose of 5 g/kg. 

Most cases of industrial calcium 
cyanamide poisoning involve primary 
skin irritation or sensitizing dermatitis. 
Skin irritation develops in the form of an 
erythematous rash over the surfaces of 
the body that are exposed to the 
substance or those body surfaces 
irritated by clothing or perspiration. 
Some individuals develop a macular 
rash on exposure, and this may progress 
to the weeping stage. In addition, 
exposed workers may develop 
temporary vasomotor disturbances of 
the upper body, with susceptibility 
increasing wi A alcohol intake (Fassett 
1963d, as cited in ACGIH 1986/Ex. 1-3, 
p. 91). 

The fatal dose in humans is estimated 
to be 40 to 50 grams. Calcium cyanamide 
is used medically for its Antabuse-like 
effect, and the maintenance dose in 
adults is between 50 and 100 mg/day 
(Hald, Jacobsen, and Larson 1952/Ex. 1- 
905). One death has been caused by the 
ingestion of alcohol when the patient 
was on calcium cyanamide alcohol 
aversion therapy (Gosselin. Smith, and 
Hodge 1984, p. 11-351). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA PEL of 0.5 
mg/m® for calcium cyanamide. The 
Agency believes that this limit is 


necessary to substantially reduce the 
significant risks of material health 
impairment in the form of eye and skin 
irritation, sensitizing dermatitis, and the 
occurrence of Antabuse-like effects in 
workers in construction, maritime, and 
agriculture. Promulgation of this limit 
will also make the PEL for calcium 
cyanamide consistent across all OSHA- 
regulated sectors. 

CARBOFURAN 

CAS: 1563-68-2; Chemical Formula: 

CnHisNO, 

H.S. No. 1068 

OSHA has no limit for carbofuran in 
the construction, maritime, or agriculture 
industries. The ACGIH has a TLV*- 
TWA of 0.1 mg/m® for this substance. 
The PEL OSHA is proposing for 
carbofuran is 0.1 mg/m® as an 8-hour 
TWA, and NIOSH concurs (Ex. 8-47. 
Table Nl) that this limit is appropriate. 
This is the limit recently established for 
carbofuran in general industry. 

Carbofuran, also called furadan. is a 
white, crystalline, odorless solid (HSDB 
1990). Carbofuran is used as a miticide, 
a nematocide, and an insecticide on 
com, alfalfa, tobacco, and other field 
groups. Carbofuran belongs to the 
methyl carbamate group of pesticides 
(HSDB 1990). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Carbofuran is a cholinesterase 
inhibitor in animals and humans. The 
oral LDso in rats is 5.3 mg/kg, and the 
LCso in the same species is 85 mg/m® for 
an unspecified time (RTECS 1990). The 
dermal LDso in rabbits is 885 mg/kg 
(RTECS 1990). The N-methyl carbamate 
insecticides produce their effects by 
carbamylation of acetylcholinesterase 
enzyme, which allows the accumulation 
of acetylcholine at synapses in the 
nervous system. Rats fed carbofuran at 
a dietary level of 10 or 25 ppm for 180 
days showed no significant 
histopathological effects at autopsy 
(Rotaur et al. 1981, Med. del Lavoro 
72(5):399-403). Repeated intraperitoneal 
doses of 0.25 mg/kg carbofuran in mice 
caused a significant decrease in 
hemoglobin, number of erythrocytes and 
platelets, and hematocrits. Bone marrow 
depression and splenic hyperplasia 
were also seen (Gupta et al. 1981, in 
Toxicology 25(2-3):255-260). Rhesus 
monkeys did not display cholinesterase 
depression after exposure to 
concentrations equivalent to 0.56 mg/m® 
of a 75-percent wettablc carbofuran 
powder (Tobin 1970/Ex. 1-935). 

Inhibition of plasma, erythrocyte, and 
brain cholinesterase levels was evident 
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in rats at carbofuran levels of 50 ppm in 
the diet (Tobin 1970/Ex. 1-935). Six-hour 
exposures to concentrations of 0.88 mg/ 
m* caused significant cholinesterase 
inhibition In experimental animals 
(Tobin 1970/Ex. 1-935). 

In humans, overexposure to 
carbofuran causes the onset of the signs 
end symptoms of cholinesterase 
inhibition soon after exposure: however, 
recovery generally occurs rapidly after 
the cessation of exposure. Formula tors 
and applicators of carbofuran who have 
been poisoned displayed the following 
signs and symptoms: blurred vision, 
nausea, weakness, and excessive 
perspiration (Hayes 1982, p. 454). If the 
exposure is severe, death caused by 
pulmonary edema and paralysis of the 
respiratory center may occur (Morgan 
1989. in Recognition and Mgmt. of 
Pesticide Poisonings, p. 13). 

Based on this evidence. OSHA is 
proposing a permissible exposure limit 
of 0.1 mg/m* as an 8-hour TWA for this 
substance to protect employees in 
construction, maritime,.and agricultiire 
from the significant risk of 
cholinesterase inhibition potentially 
associated with exposure to this 
substance. Hie Agency preliminarily 
concludes that this limit is necessary to 
substantially reduce the significant 
occupational risk of material impairment 
of health posed by exposure to this 
substance. In addition, promulgation of 
this limit will make OSHA's PEL for 
carbofuran consistent across all 
regulated sectors. 

CARBON DIOXIDE 

CAS: 124-38-9; Chemical Formula: COi 
H.S. No. 1069 

OSHA’s current limit for carbon 
dioxide in construction and maritime is 
5000 ppm as an 8-hour TWA. There is no 
PEL in agriculture. The ACGIH has a 
5000-ppm TLV*-TWA for this substance 
with a 30,000-ppm TLV*-STEL. and 
NIOSH has a TWA REL of 10,000 ppm 
with a lO-minute 30.00Q-ppm ceiling 
limit; OSHA is proposing PELs of 10,000 
ppm (8-hour TWA) and 30,000 ppm (15- 
minute STEL) for carbon dioxide in 
construction, maritime, and agriculture. 
These are the limits recently established 
in general industry. 

Carbon dioxide is a colorless, 
odorless, noncombustible gas. Hiis 
substance finds use as a refrigerant; in 
the production of urea, carbonates, 
methanoL hydrocarbons, and sodium 
salicylate; In the carbonation of 
beverages; as a propellant in aerosols; in 
livestock slaughtering; in food 
processi^ and preserving; in oil well 
stimulation; to inert flammable 
materials; in welding: in municipal 
water treatment: in cloud seeding: as a 


pesticide and fertilurer, and in many 
other applications (HSDB 1990). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Exposure to high concentrations of 
carbon dioxide (CO 2 ) causes metabolic 
effects (increases in respiratory rale: 
decreases in serum calcium and urinary 
phosphorus output (both indicators of 
mild metabolic stress) and central 
nervous system depression and 
excitation. In experimental animals, 
exposure to a 30.000-ppm concentration 
of COj caused elevated blood pressure 
and pulse, exposure to 50,000 ppm for 30 
minutes caused signs of intoxication, 
and exposure to concentrations between 
70,000 and 100.000 ppm causes 
unconsciousness within a few minutes 
(Hamilton 1974, Indus. Tox. 3rd ed.. p. 
237). The offspring of rats exposed to a 
mixture of COi (8%). o)cygen (20%), and 
nitrogen (74%) on a single gestation day 
showed a signiBcantly higher 
percentage of cardiac malformations 
than controls; administration of COj to 
pregnant rabbits on gestation days 7 to 
12 caused 16 of 67 fetuses to have 
defects of the vertebral column (Shepard 
1980, Cat. Teratogenic Agents 3i^ ed., p. 
52). 

Both the ACGIH (1988/Ex. 1-8) and 
NIOSH (1976 Criteria Document) cite 
studies indicating that continuous 
exposure to between 1.5 and 3 percent 
carbon dioxide (15,000 to 30,000 ppm) 
results in few, if any, adverse effects in 
exposed individuals. However, 
electrolyte imbalances and other 
metabolic changes have been associated 
with prolonged exposure to 10,000 to 
20.000 ppm CO 2 (Schulte 1984/Ex. 1-368: 
Gray 1950, as cited In ACGIH 1986/Ex. 
1-3, p. 102). Increases In the rate of 
respiration have been observed among 
resting subjects exposed to carbon 
dioxide at a concentration of 39,500 ppm 
for periods shorter than a day and 
among exercising subjects exposed to 
airborne COs concentrations below 
30,000 for the same period (Sinclair et al. 
1969, as cited in ACGIH 1988/Ex. 1-3, p. 
102 ). Many occupational fatalities have 
occurred as a result of workers entering 
COs-contaminated wells and silos 
(Groves and Ellwood 1989. in Ann. 
Occup. Hyg. 33(4):519-535; Proctor, 
Hughes, and Fischman 1988, p. 119). The 
signs and symptoms of acute C02 
poisoning include psychomotor 
agitation, myoclonic twitching, eye 
flickering, dyspnea, dizziness, sweating, 
paresthesias, and restlessness (NIOSH 
1976 Criteria Document: Williams 1958. 
Br. Med. J. 2:1012-1014; Smith, J.C. et al. 
1985, in Gilman et al. Goodman and 


Gilman’s Pharm. Basis of Therapeutics 
7th ed.. p. 333-335). 

Based on this evidence, OSHA is 
proposing a 10.000-ppm PEL as an 8-hour 
TWA and a 30.000-ppm STEL over 15 
minutes to protect employees in the 
construction, maritime, and agriculture 
sectors from experiencing the metabolic 
and central nervous system changes that 
are associated with exposure to 
elevated short-term concentrations of 
COi. The Agency believes that these 
limits are necessary to substantially 
reduce these risks of material health 
impairment Promulgation of these PELs 
also will make OSHA's limits for carbon 
dioxide consistent across all regulated 
sectors. 

CARBON MONOXIDE 

CAS: 63CM)8-0; Chemical Formula: CO 

H.S. No. 1071. 

OSHA’s limit for carbon monoxide in 
construction and maritime is 50 ppm as 
an 8-hour TWA. The limits in marine 
terminals and longshoring are a 50 ppm 
and, in confined spaces, a 100 ppm 
ceiling. 'There is no limit in agriculture. 
The ACGIH has a TLV«-TWA of 50 ppm 
and a TLV*-STEL of 400 ppm for carbon 
monoxide. NIOSH (1973d/Ex. 1-^7) 
recommends an 8-hour ’TWA Umit of 35 
ppm and a 200-ppm ceiling. For all 
sectors, OSHA is proposing PELs of 35 
ppm (8-hour TWA) and 200 ppm (ceiling, 
measured over 5 minutes], respectively. 
OSHA is retaining the 100 ppm ceiling 
for CO in confined spaces In marine 
terminals and longshoring. NIOSH 
concurs (Ex. 8-47, Table Nl) that the 
proposed limits are appropriate. These 
are the limits recently established for 
carbon monoxide In general industry. 

Carbon monoxide is a flammable, 
colorless, practically odorless gas. This 
substance is used as a reducing agent in 
metallurgical operations, in the 
manufacture of metal carbonyls and 
zinc-based white pigments, and as a 
chemical intermediate. Most 
occupational exposures to this 
ubiquitous substance are the result of 
the Incomplete combustion of organic 
material (HSDB 1990; Gosselin, Smith, 
and Hodge 1984, p. III-94). 

Carbon monoxide has caused a lai^ge 
number of industrial fatalities as a result 
of its tendency to combine readily with 
hemoglobin to form carboxyhemoglobin 
(COW)). The Immediately Dangerous to 
Life and Health (IDLH) level for carbon 
monoxide is 1500 ppm (NIOSH 1987). At 
levels above this, workers quickly lose 
consciousness; if exposure is not 
terminated immediately, death by 
asphyxiation follows quickly. 

In experimental animals, asphyxiation 
occurs when the airborne concentration 
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of CO exceeds 3 percent (30.000 ppm) 
(HSDB 1990). CO also causes 
reproductive and developmental effects 
in animals. The LC^ in rats is 1807 ppm 
for 4 hours (RTECS 1990). Rats were 
exposed (nose only) to 527,1091. or 1000 
ppm CO for 1 hour/day for 14 days; no 
treatment-related clinical effects were 
seen in animals of any dose group, 
although blood carboxy-hemoglobin 
levels increased in a dose-dependent 
manner. In controls, blood COHb levels 
averaged 2 percent and rose to 60 to 62 
percent in the 1800-ppm group. 
Respiration rate and hemoglobin 
decreased in all groups in a dose- 
dependent manner (Ayres, Mosberg, 
Burger. Hayes. Sagartz, and Coggins 
1909. in Inhal. Toxicol. l(4):349-363). 
Exposure of pregnant animals to 
concentrations of CO that are not 
maternally toxic causes destructive 
changes to the nervous systems of the 
fetuses; pregnant rats exposed to 150 
ppm CO had fetuses that showed 
evidence of persistent central nervous 
system damage (Mactutus and Fletcher 
1984,1905. in Science 223:409-411 and 
Teratology 31:1-12). The offspring of 
mice and rabbits exposed during 
pregnancy also showed embryotoxic or 
developmental effects (RTECS 1990). 
Neonatal rats were exposed to 500 ppm 
CO for up to 32 days after birth; the CO 
exposure caused cardiomegaly, 
evidenced by a 47 percent increase in 
ventricular weight to body weight ratio 
in rats exposed for 20 days (Clubb, 
Penney, and Bishop 1989, in J. Mol. Cell. 
Cardiol. 21(9):945-955). 

Excessive accumulations of COHb 
cause hypoxic stress in healthy 
individuals as a result of the reduced 
oxygen-carrying capacity of the blood. 

In patients with cardiovascular disease, 
such stress can further impair 
cardiovascular function. A number of 
studies show that 0-hour TWA 
exposures to 50 ppm carbon monoxide 
generally results in COHb levels of 8 to 
10 percent. Such levels are not generally 
associated with overt signs or symptoms 
of health impairment in healthy 
individuals with strong cardiovascular 
systems who are working under 
nonstressful conditions. However, the 
ACGIH believes that a TLV*-TWA of 25 
ppm, which results in COHb levels of 4 
percent or less, may be necessary to 
protect workers with cardiovascular 
disease, because this condition places 
workers at higher risk of serious 
cardiovascular injury (ACGIH 1986/Ex. 
1-3, p. 106). The NIOSH REL of 35 ppm 
TWA is also aimed at protecting 
workers with chronic heart disease 
(CHD); NIOSH believes that such 
workers should not be allowed to have 


carboxyhemoglobin levels that approach 
5 percent. In the prior rulemaking, 
several commenters questioned the need 
to lower the 0-hour TWA and to add a 
STEL. In response to these commenters. 
OSHA quoted the ACGIH (1986/Ex. 1- 
3): 

Each molecule of CO combining with 
hemoglobin reduces the oxygen carrying 
capacity of the blood and exerts a finite 
stress on man. Thus, it may be reasoned that 
there is no dose of CO that is not without an 
effect on the body. Whether that effect is 
physiologic or harmful depends upon the dose 
of CO and the state of health of the exposed 
individual The body compensates for this 
hypoxic stress by increasing cardiac output 
and blood flow to specific organs, such as the 
brain or the heart. When this ability to 
compensate is overpowered or is limited by 
disease, tissue Injury results [emphasis 
added). 

Exposure to CO sufficient to produce 
COHb saturations in the 3-5% range impairs 
cardiovascular function in patients with 
cardiovascular disease and in normal 
subjects • • *. The primary effect of 
exposure to low concentrations of CO on 
workmen results from the hypoxic stress 
secondary to the reduction in the oxygen- 
carrying capacity of blood * * *. Workmen 
with significant disease, both detected and 
undetected, may not be able to compensate 
adequately and are at risk of serious injury. 
For such workers, a TLV of 25 ppm • • • 
might be necessary. Even such a 
concentration might be detrimental to the 
health of some workers who might have far 
advanced cardiovascular disease * * ‘.It 
would appear to the Committee that the time- 
weighted TLV of 50 ppm for carbon monoxide 
might also be too hi^ under conditions of 
heavy labor, high temperatures, or at high 
elevations (ACGIH 1986/Ex. 1-3, p. 106). 

Thus, the ACGIH also regards a lower 
limit for CO as necessary to protect 
workers with cardiovascular or 
pulmonary disease or those working 
under stressful conditions. 

OSHA believes that it is clearly 
necessary to set a CO level that protects 
workers who have CHD because (1) a 
large percentage of employees have it, 

(2) it is often not diagnosed or 
diagnosable, and (3) it is frequently 
fatal. The 35 ppm 0-hour TWA is 
designed to protect employees with 
asymptomatic CHD. The term CHD is 
generally used to refer to the process of 
atherosclerosis of the coronary arteries, 
which leads to disturbances in the 
myocardial blood supply. 

Each year, more persons in the United 
States die from CHD than from any 
other disease. Coronary atherosclerotic 
heart disease is the most common form 
of cardiac disease in adults in the 
United States (Eros, WF, RH Holmes, 
and ) Beyer. Coronary Disease Among 
United States Soldiers Killed in Action 
in Korea. |. Am. Med. Assoc. 152:1090- 


1093,1953). During the Korean War. 
autopsies performed on young soldiers, 
with an average age of 22 years, 
revealed that 77.3 percent had a gross 
pathologic evidence of CHD. A study 
(Spiekerman, RE. |T Brandenberg. RWP 
Anchor, and JE Edwards 1962. The 
Spectrum of Coronary Heart Disease in 
a Community of 30,000. A 
Clinicopathologic Study, Circulation 
25:57-65) of autopsies in a stabilized 
population of 30.000 revealed that CHD 
was the cause of death in 40 percent of 
the males. In most cases, the first 
clinical manifestation of CHD is 
expressed either as the angina pectoris 
syndrome or as frank myocardial 
infarction. According to the 
Framingham, Massachusetts, study 
conducted by the U.S. Public Health 
Service. CHD is first manifested as 
myocardial Infarction in one-sixth of all 
cases of CHD (NIOSH, Criteria for a 
Recommended Standard: Occupational 
Exposure to Carbon Monoxide, 1972). 

It is clearly evident from these 
statements that the general worker 
population in the United States is 
composed of a very significant number 
of persons with CHD. Since the 
identification of such persons in the 
absence of overt clinical symptoms is 
virtually impossible, it is necessary to 
assume that the average worker has 
asymptomatic CHD, especially when 
his/her first clinical symptom may be 
sudden death (NIOSH, Criteria for a 
Recommended Standard: Occupational 
Exposure to Carbon Monoxide, 1972). 
Several studies demonstrate the 
significant risk associated with CO 
exposure, particularly with respect to 
coronary heart disease. A study of 
firefighters in Los Angeles (Barnard and 
Weber 1979) suggests that CO exposure 
during firefighting may be responsible 
for the high incidence of heart disease in 
firefighters. In some fires, peak 
exposures were occasionally as high as 
3000 ppm CO. with 40 percent of peak 
values in the 100- to SOO-ppm CO range. 
However, in some fires, the peak CO 
exposure was below 100 ppm. Although 
these peak exposures in firefighters 
were high, firefighters aro4ikely to be 
exposed overall for fewer hours than the 
workers of concern in this rulemaking. 

A prevalence study was recently 
performed on angina pectoris. ECG 
changes, and blood pressure that 
involved 1,000 workers from 20 
foundries (Hemberg, Karava. Koskela. 
and Luoma. 1976. Angina pectoris, ECG 
findings and blood pressure of found^ 
workers in relation to carbon monoxide 
exposure. Scand. J. Work Environ. & 
Health 2). On the basis of actual 
measurements of air concentrations of 
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CO, the workers were divided into three 
exposure groups. The workers* smoking 
habits, both present and past, were 
factored Into the analysis. No 
association between CO exposure and 
blood pressure or ECG changes was 
found. However, a clear dose-response 
was found with regard to the prevalence 
of angina (as obtained by history on a 
World Health Organization- 
recommended questionnaire) and CO 
exposure in workers (both smokers and 
nonsmokers). 

In order to obtain some quantitative 
estimate of the process of selection for 
healthy workers in the foundries 
studied, the authors contacted workers 
who had left this type of work. Fourteen 
percent of those who had left foundry 
work after less than lyear of 
employment and 7 percent of those who 
had left it after more than 5years of 
foundry employment reported health 
impairment or disability as the reason 
for quitting foundry work. The authors 
conclude that this evidence indicates 
that less healthy workers left 
employment early on. This selection 
process, which is apparent in this study 
and also in the American foundry study 
by Redmond, results in an over¬ 
representation of fit and healthy 
workers in physically heavy work, such 
as foundry work. 

NIOSH conducted a prospective 
cohort mortality study among 1,558 
white male motor vehicle examiners 
who were employed in New Jersey for a 
minimum of 6 months between 1944 and 
1973 (Stem, Lemen, and Curtis 1981). 
Industrial hygiene surveys indicated 
that the examiners were exposed to 
carbon monoxide at a time-weighted- 
average (T^A) of 10 to 24 ppm. Using a 
modified life table technique, the 
expected deaths were compared to the 
expected deaths through August 1973. 
The overall deficit of mortality observed 
(S\fll 80) in this occupational cohort 
during the first 10-year period was to be 
expected as a result of the widely 
accepted “healthy worker effect.’* 
However, the component SMR for 
cardiovascular disease deaths (134) was 
unexpected, since the “healthy worker 
effect’* had been most significantly 
associated with decreased 
cardiovascular disease mortality 
(McMichael 1976, in Standardized 
Mortality Ratios and the “Healthy 
Worker Effect”: Scratching Beneath the 
Surface. J. Occup. Med. 18:165-168). The 
authors refer to the excess of 
cardiovascular disease mortality found 
within the first 10 years following 
employment as ‘’non-statistically 
significant, but highly unusual.*'* OSHA 
believes that this evidence suggests that 


slightly elevated COHb may contribute 
to excess cardiovascular disease rates 
in a healthy population that is of 
average fitness (since the work is not 
physically hard). 

A recent study (Kristensen 1989, in 
Scand. J. Work Environ. Hlth. 15(4): 245- 
264) reviewed the epidemiological 
evidence for an association between 
carbon monoxide and heart disease and 
concluded that carbon monoxide exerts 
acute and possibly reversible short-term 
effects that can increase the risk of 
cardiovascular disease. Twenty-four 
male volunteers with stable angina 
pectoris exercised after breathing air or 
low levels (not further specified) of CO; 
subjects* blood COHb levels increased 
to 3 percent after CO exposure, and 
oxygen uptake was also significantly 
reduced (Kleinman, Davidson, 
Vandagroff, Caiozzo, and Whittenberg 
1989, in Arch. Environ. Hlth. 44(6): 361- 
369). 

In another recent study, male 
volunteers aged 35 to 75 with stable 
exertional angina pectoris and positive 
exercise treadmill tests were exposed to 
CO concentrations designed to cause 2.2 
to 4.4 percent COHb levels after 
exercise. The subjects performed a 
sjTnptom-limited exercise test on a 
treadmill, followed by exposure for 1 
hour to CO, and then performed a 
second treadmill test. All subjects who 
completed the study (N=83) showed 
significant decreases in time to onset of 
ischemic ST-segment changes; in the 2 
percent COHb group, this change 
equalled 5.1 percent, and in the 4 
percent COHb group it averaged a 12.1 
percent decrease (Allred, Bleecher, 
Chaitman, Dahms, Gottlieb, Hackney et 
al. 1989, in Res. Rep. Hlth. Effect. Inst. 
25:79). 

In addition, a number of recent 
studies point to CO*s reproductive and 
neurotoxic/behavioral effects. For 
example, episodes of acute CO 
poisoning have been known to lead to 
late-onset fatal demyelination in the 
exposed worker (Winter and Miller 
1976, in JAMA 236:1502-1504), mental 
damage manifested as gross 
neuropsychiatric change, or personality 
deterioration (Smith and Brandon 1973, 
in Br. Med. J. 1: 318-321). Carbon 
monoxide is also known to cross the 
placental barrier in humans (Gosselin, 
Smith, and Hodge 1984, p. III-97). The 
infants of mothers who were acutely 
poisoned by CO during pregnancy often 
show evidence of neurological damage 
and may have gross brain damage 
(Goodman 1980, Pharm. Basis Therap. 
6th ed., p. 1643). 

Another study. Mortality of 
Steelworkers Employed in Hot Jobs 


(Redmond 1977) is a well-designed 
investigation of the possible 
relationships between heat stress (both 
environmental and metabolic heat load) 
and cause-specific mortality patterns in 
a cohort of 69,414 steelworkers. Two 
main sets of data were analyzed: (1) 
Field data, and (2) mortality data. The 
field data were divided into four 
computer files: (1) indoor environmental 
measurements, (2) outside plant 
environmental measurements. (3) 
National Weather Service Data, and (4) 
activity data. From these data, 
estimations of heat exposure and work 
loads were made. Workers were then 
divided into four categories based on 
heat and energy expenditures, and the 
mortality experience of workers in each 
category was compared to mortality in 
the control group. The investigators 
made no attempt to characterize 
exposures to carbon monoxide. 

For mortality from cardiovascular- 
renal disease (CVR), relative risks were 
significantly low for those workers in 
the two higher environmental heat 
categories, indicating a possible 
relationship between decreased 
mortality and environmental heat stress. 
When the mortality experience was 
examined by length of exposure, a 
higher than expected risk was noted 
among workers with less than 6 months 
of exposure in all exposure groups. This 
was less than the expected risk of 
mortality due to cardiovascular-renal 
disease once the initial 6 month 
employment period has been exceeded. 
The authors state that “(t)he8e higher 
risks may be indicative of a relationship 
between inability to work in jobs 
involving heat stress and health. This 
selection for health may at least 
partially explain the results for mortality 
from cardiovascular disease. Workers 
who are less fit leave the job after 
varying lengths of exposure, thus 
resulting in a downward trend in 
mortality for workers who remain on the 
job.** 

When mortality from arteriosclerotic 
heart disease was separated out from 
the CVR heading, the risks of dying 
were significantly low for workers in the 
two highest exposure categories. When 
the mortality patterns were examined by 
length of exposure, higher risks were 
noted among those with short exposure 
times. These trends are consistent with 
those seen for cardiovascular mortality. 

The American Iron and Steel Institute 
(AISI) pointed out in the general 
industry hearing (Ex. 129) that the high 
heat stress workers would also have 
had higher exposure to CO. AISI argued 
that it was therefore not necessary to 
lower the exposure limit for CO. OSHA 
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believes that the more likely 
explanation of this result, as seen in 
several of the other studies discussed, is 
the healthy worker effect Only persons 
with substantially above-average 
cardiovascular Htness can perform these 
physically demanding jobs. Persons with 
average or below-average 
cardiovascular fitness either do not take 
such jobs in the first place or leave them 
after a few months. Furthermore, the 
level of exertion the jobs require keeps 
cardiovascular fitness high. 
Consequently, the low CHD rates seen 
are caused by the high proportion of 
cardiovascularly fit workers in these 
jobs. The study cannot therefore be said 
to contradict the need to reduce COHb 
levels to prevent excess CHD risk in 
workers with average or below-average 
levels of cardiovasciilar fitness. In 
addition, the study did not attempt to 
correlate CO levels and cardiovascular 
disease, and no CO measurements were 
taken. 

As pointed out above, cardiovascular 
disease (detected or undetected) and 
pulmonary impairment are widespread 
in the general population in this country, 
in workers as well as other sub¬ 
populations. In addition, OSHA is 
particularly concerned about the 
adverse ejects of CO because workers 
regularly encounter complex and 
stressful situations at work, including 
heat stress, jobs demanding heavy 
exertion, and tasks requiring both 
judgment and motor coordination. 

OSHA standards are intended to protect 
workers of average and below-average 
fitness and those who engage only 
intermittently in heavy physical labor 
and who do not therefore receive the 
benefit of physical conditioning. 

OSHA thus preliminarily finds that, in 
construction, maritime, and agriculture, 
the proposed d-hour TWA of 35 ppm for 
carbon monoxide is needed to reduce 
the significantly increased risk of 
cardiovascular disease that is 
associated with overexposure to CO. 
The Agency believes that a ceiling of 
200 ppm is necessary to ensure that 
peak CO exposures are kept below the 
1500 ppm IDLH level by a reasonable 
safety factor. The ceilir^ limit will also 
assist in keeping COHb levels below 5 
percent; the ceiling will be measured 
over 5 minutes to permit the use of 
simpler monitoring techniques. 

Based on this evidence, OSHA is 
proposing an 3-hour TWA of 35 ppm and 
a ceiling of 200 ppm as the PELs for 
carbon monoxide in the construction, 
maritime, and agriculture industries. In 
the construction and marine terminal 
industries, employees regularly enter 
and work in confined spaces. In these 


sectors, CO therefore presents an 
especially great danger of death from 
IDLH levels of CO. Consequently, 

OSHA is retaining the 100 ppm ceiling 
for CO in confined spaces in these 
sectors, as well as the orovision 
requiring monitoring of these spaces. 

llie Agency preliminarily concludes 
that these liinits will ensure that the 
COHb levels of exposed workers 
(especially of non-smokers) in these 
sectors are maintained at or below 5 
percent, which will protect those 
workers at greater risk because of 
cardiovascular or pulmonary 
impairment. In addition, these revised 
limits will protect healthy workers in the 
affected sectors who must work in 
environments involving intermittent 
exertion, heat stress, or other strenuous 
conditions. OSHA believes that these 
limits are necessary to substantially 
reduce the significant occupational risk 
associated with both chronic and peak 
exposures to carbon monoxide in the 
workplace. OSHA preliminarily finds 
that the hypoxic stress associated with 
overexposures to carbon monoxide 
clearly constitutes a material 
impairment of health and functional 
capacity. In addition, promulgation of 
these limits will make OSHA's PELs for 
this substance consistent across all 
regulated sectors. 

CHLORPYRIFOS 

CAS: 2921-83-2; Chemical Formula: 

CtHiiCUNOsPS 

H.S. 1091 

OSHA has no limit for chlorpyrifoa in 
the construction, maritime, or agriculture 
sectors. The ACGIH has a TLV®-TWA 
of 0.2 mg/m* and a TLV^-STEL of 0,6 
mg/m*, with a skin notation, for 
chlorpyrifoa. NIOSH has no R£L but 
concurs (Ex. 8-47, Table Nl) with the 
PEL being proposed. OSHA is proposing 
a OJJ-mg/m* 8-hour TWA and a skin 
notation for chlorpyrifoa; this is the limit 
recently established in general industry. 

Chlorpyrifoa is a white, crystalline 
solid with a mild, mercaptan-like odor 
(EPA Fact Sheet 1985). Chlorpyrifos is 
an organophosphate pesticide that is 
used on grain crops (EPA Fact Sheet 
1985). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Exposure to chlorpyrifos causes 
cholinesterase inhibition in humans and 
animals. The oral LDm in rats is 82 mg/ 
kg, and the dermal LD^ in rabbits is 
2000 mg/kg (RTECS1990). Chlorpyrifos 
is an active inhibitor of plasma 
cholinesterase but has only moderate 
capacity to reduce red blood cell 
cholinesterase or to cause cholinergic 


symptoms and systemic injury (ACGIH 
1986/Elx. 1-3, p, 138). Particle inhalation 
has been shown to cause mild plasma 
cholinesterase depression in dogs 
exposed for 4 hours at the upper end of 
a 140- to 2fi0-mg/m® range (Spencer 
1968, as cited in ACGIH 1986/Ex. 1-3, p. 
138). A recent study (Corley, Calhoun, 
Dittenber, Lomax, and Landry 1989, in 
Fund. Appl. Toxicol. 13(3):616-618) 
examined the subchronic inhalation 
toxicity of chlorpyrifos in rats. Rats 
were exposed (nose-only) to 5Ji, 10.3, or 
20.6 ppb chlorpyrifos vapor for 6 hours/ 
day, 5 days/weeks, for 13 weeks. No 
significant treatment-related 
histopathological, hematological, serum 
chemistry, or cholinesterase activity 
changes were seen in these animals, 
leading the authors to conclude that 
chlorpyrifos has low subchronic 
inhalation toxicity in rats. Cats were 
given a single sublethal oraPdose of 
chlorpyrifos; doses ranged from 10 mg/ 
kg to 40 mg/kg. No signs of (misoning 
were seen at ^e lowest dose, but the 
high-dose group developed clinical signs 
of toxicity (Hooser, Beasley, Sundberg, 
Harlin 1988, in Am.). Vet. Res. 
49(8):1371-1375). Dogs and rats fed 3.0 
nig/kg chlorpyrifos daily for 2 years 
showed no adverse effects (FAO/WHO 
(Food and Agriculture Organization/ 
World Health Organization) 1972, as 
cited in ACGIH 1986/Ex. 1-3, p. 138). 
Male and female rats showed no 
teratogenic or reproductive effects when 
fed 1.0 mg/kg per day (Dow Chemical 
Company 1972a, as cited In ACGIH 
1986/Ex. 1-3, p. 138). 

Workers applying chlorpyrifos as a 
spray were exposed to 0.5 percent 
chlorpyrifos emulsion and exhibited a 
marked decrease in plasma and red cell 
cholinesterase levels (Eliason, Cranmer, 
von Windeguth et al. 1969/Ex. 1-633). In 
five of seven exposed sprayers, this 
reduction was greater than 50 percent. 
However, another study showed no ill 
effects on cholinesterase metabolism 
when human volunteers were exposed 
to an ultra-low-volume spray (0.8 um/in3 
for 3 to 8 minutes) (Ludwig, Kdian, 
Dishburger, and Awards 1970/Ex. 1- 
563). Human cholinesterase levels 
appear to be less affected by dermal 
exposure than do those of rabbits 
(ACGIH ISae/Ex. 1-3, p. 138 ), However, 
when chlorpyrifos was administered in 
four repealed dermal doses of 25 mg/kg. 
each applied for 12 hours, human 
volunteers did exhibit depressed plasma 
cholinesterase levels. Human volunteers 
ingesting 0.03mg/kg chlorpyrifos for 3 
weeks showed no cholinesterase effects, 
but subjects Ingesting 0.1 mg/kg 
demonstrated plasma cholinesterase 
depression (Dow Chemical Company 
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1973f, as cited in ACGIH 1986/Ex. 1-3. p. 
138). A recent Dow study (Brenner, 

Bond, McLaren, Greene, and Cook 1989, 
Br. J. Ind. Med. 46(2):133-137) showed 
that the prevalence of illness and of 
symptoms was not elevated over that of 
controls in a group of 175 workers 
exposed between 1977 and 1985 to 
chlorpyrifos during its manufacture or 
formulation. 

Based on this evidence in humans and 
animals, OSHA is proposing a PEL of 0.2 
mg/m* as an 8-hour TWA, and a skin 
notation, for chlorpyrifos in the 
construction, maritime, and agriculture 
sectors. The Agency believes that these 
limits for chlorp 5 rrifo 8 will protect 
workers in these industries from the 
significant risk of cholinesterase 
inhibition caused by exposure to this 
substance. OSHA believes that the skin 
notation is necessary to prevent the 
systemic effects that have been 
demonstrated to occur in humans 
dermally exposed to chlorpyrifos. OSHA 
preliminary finds that the cholinesterase 
inhibition and systemic effects 
associated with exposure to chlorpyrifos 
constitute material impairments of 
health and that the proposed PEL is 
necessary to substantially reduce these 
risks. In addition, promulgation of the 
proposed limit will make OSHA’s PEL 
for chlorpyrifos consistent across all 
regulated sectors. 

CRUFOMATE 

CAS: 299-85-5: Chemical Formula: 

CijHigClNOjP 
H.S. No. 1103 

OSHA has no limit for cnifomate in 
the construction, maritime, or agriculture 
industries. The ACGIH has a TLV«- 
TWA of 5 mg/m* and a TLV*-STEL of 
20 mg/m* for this substance. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 5 mg/ 
m* for crufomate in^e construction, 
maritime, and agriculture industries. 

'Ihis is the limit recently established in 
general industry. 

Pure crufomate exists as a colorless 
crystalline solid, and commercial 
crufomate. also called Ruelene, is a 
yellow oil. Crufomate is an antihelmintic 
that is used on cattle, sheep, and goats 
to control grubs, lice, and horn flies 
(Clayton and Clayton 1981, p. 4833). 
When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Crufomate actively inhibits both 
plasma and erythrocyte cholinesterase. 
The oral LDso in rats is 450 mg/kg. the 
lowest lethal concentration in the same 
species is 12 mg/m* for 4 hours, and the 


dermal LDso in rabbits is 2000 mg/kg 
(RTECS1990). Applied to the eyes of 
rabbits, crufomate (undiluted or as a 10 
percent solution) caused corneal 
cloudiness, conjunctival irritation, and 
signs that the animals were experiencing 
pain (Clayton and Clayton 1981, p. 4834). 
In contact with the intact or abraded 
skin of rabbits, this substance caused 
slight redness (Clayton and Clayton 
1981, p. 4834). 

A study showed that ingestion of 200 
mg of crufomate daily for seven days 
caused no apparent cholinesterase 
inhibition in the human subjects of this 
controlled study; however, rats and dogs 
receiving higher doses (5 mg/kg/day) for 
2 years did show this effect 
(McCollister, Olson, Rowe et al. 1968/ 

Ex. 1-350). Rats fed 1000 ppm crufomate 
for 2 years showed marked 
cholinesterase inhibition, growth 
retardation, testicular degeneration, 
atrophy of the hind quarters, and slight 
degeneration of the sciatic nerve 
(McCollister, Olson, Rowe et al. 1968/ 

Ex. 1-350). 

Because cholinesterase inhibition is a 
very sensitive indicator of exposure. 
OSHA preliminarily concludes that the 
proposed 8-hour TWA limit of 5 mg/m* 
is needed to provide an appropriate 
margin of safety below the ingestion 
NOEL of 200 mg/day for humans, which 
corresponds approximately to an 8-hour 
inhalation exposure of 20 mg/m*. The 
Agency believes that this PEL is 
necessary to protect workers in 
construction, maritime, and agriculture 
from a significant risk of material health 
impairment in the form of cholinesterase 
inhibition. In addition, promulgation of 
the proposed PEL will make OSHA’s 
limit for crufomate consistent across all 
regulated sectors. 

CYAN AMIDE 

CAS: 420-04-2; Chemical Formula: 

H2NC = N 
H.S. No. 1104 

OSHA has no limit for cyanamide in 
the construction, maritime, and 
agriculture industries. The ACGIH has a 
TLV*-TWA of 2 mg/m* for this 
substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) that the 
proposed limit is appropriate. OSHA is 
proposing an 8-hour PEL of 2 mg/m* for 
cyanamide in construction, maritime, 
and agriculture; this is the limit recently 
established in general industry. 

Cyanamide. which is also called 
hydrogen cyanamide. is a deliquescent, 
crystalline solid; no information is 
available on its odor. Cyanamide is used 
as a chemical intermediate and as a 
crease- and fire-proofing agent in 
textiles. 


Cyanamide is a severe irritant and 
caustic of the eyes, mucous membranes, 
and respiratory tract. In addition, this 
substance produces Antabuse-like 
effects when exposed individuals also 
ingest alcohol. The oral LDm> in rats is 
125 mg/kg, and the dermal LDso in 
rabbits is 590 mg/kg (RTECS 1990). In 
contact with the eye. cyanamide causes 
severe irritation: this substance is a 
caustic that destroys any tissue it comes 
into contact with, especially when 
moisture is present (Grant 1986, p. 286). 
Cyanamide dust is irritating to the 
respiratory tract (Grant 1986, p. 286). 
Acutely poisoned rats exhibited signs of 
parasympathetic overactivity, including 
miosis, excessive salivation, 
lacrimation, and twitching (Grant 1986, 

p. 286). 

When cyanamide is ingested or 
inhaled by a person who has also 
consumed an alcoholic beverage, the 
person experiences vasodilation of the 
face and neck, tachycardia, tachypnea, 
nausea, vomiting, and hypotension. This 
syndrome is referred to as the Antabuse 
syndrome. Studies of cyanamide’s 
Antabuse-like effects indicate that the 
effect is about one-half that of an 
equivalent dose of tetraethylthiuram 
disulfide (Antabuse) and one-sixth that 
of tetramethyl thiuram disulfide (Hald, 
Jacobsen, and Larsen 1952/Ex. 1-905). 
Workers whose skin is in contact with 
cyanamide can develop a severe and 
persistent dermatitis (Gerrih 1989). 

Based on this evidence in humans and 
animals, OSHA is proposing an 8-hour 
TWA limit of 2 mg/m* TWA for 
cyanamide. The Agency preliminarily 
concludes that this limit will protect 
workers in construction, maritime, and 
agriculture from the significant risks of 
sensory irritation and of the Antabuse 
syndrome in workers who have ingested 
alcohol. The Agency believes that this 
limit will substantially reduce these 
significant risks, which constitute 
material health impairments. In 
addition, promulgation of the proposed 
PEL will make OSHA’s limit for 
cyanamide consistent across all 
regulated sectors. 

DICHLORVOS (DDVP) 

CAS: 62-73-7; Chemical Formula: 

(CH30)2P00CH=CCl2 
H.S. No. 2051 

OSHA’s permissible exposure limit for 
dichlorvos in general industry, 
construction, and maritime is an 8-hour 
TWA of 1 mg/m*; this limit also has a 
skin notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit in agriculture. The 
ACGIH has a limit of 0.1 ppm ( — 1 mg/ 
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m’) as an 8 hour TLV*-TWA, with a 
skin notation, for dichlorvos. NIOSH has 
no REL but concurs (Ex. 48-7, Table 
N3A) with the limit being proposed. 
OSllA is proposing an 8-hour TWA PEL 
of 1 rog/m^, and a skin notation, for 
dichlorvos in agriculture. Promulgation 
of this limit will make the PEL for this * 
substance consistent across aU OSHA- 
regulated sectors. 

Dichlorvos is a colorless to amber 
liquid that has a mild chemical odor. It 
is used as an insecticide and fumigant 
and is a primary ingredient in pest strips 
(Proctor, Hughes, and Fischman 1988, p. 
194; Hayes 1982, p. 343). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Dichlorvos causes cholinesterase 
inhibition in humans and animals, as 
well as reproductive effects in animals. 
In rats, the oral LDm is 25 mg/m^ and 
the LCm is 15 mg/m^ for 4 hours [RTECS 
1990). Ihe dermal LDm in rabbits is 107 
mg/kg (RTECS 1987). No illness 
occurred in monkeys exposed to 
dichlorvos concentrations greater than 7 
mg/m^ for 2 hours/day for 4 days; 
however, miosis and a rapid drop in 
blood cholinesterase were observed in 
these animab (Witter et al. 1961, in 
Hayes 1982, p. 344). Monkeys exposed 
continuously for 1 week to dichlorvos 
concentrations between 1.4 to 2M mgjm^ 
developed severe cholinesterase 
Inhibition (Durham et al. 1959). 
Continuous exposure of monkeys and 
rats to a dichlorvos concentration of 0.27 
mg/ra’ for 4 days had no effect on 
cholinesterase levels (Durham et al. 

1959, in Hayes 1982, p. 344). Dichlorvos 
given to pregnant rats by intraperitoneal 
injection at a dose of 15 mg/m’ on the 
11 th day of pregnancy caused 
malformations in three of 41 fetuses 
(Kimbrough and Caines 1968, in lARC 
1979, Vol. 20. p. 108). Mice exposed to a 
single oral dose of 40 mg/kg showed 
extensive injury to the seminal 
epithelium; simOar but less extensive 
changes were seen in the reproductive 
tissue of animals given doses of 10 mg/ 
kg/day for 10 days (Krause and Homola 
1972. in Hayes 1982, p. 347). Several 
carcinogenicity bioassays have failed to 
show a statistically significant increase 
in the incidence of tumors, and the 
International Agency for Research on 
Cancer has concluded that the data in 
animals are inadequate to evaluate the 
carcinogenicity of this substance (LARC 
1979, Vol 20, pp. 97-123). 

Human exposure to dichlorvos can 
occur by inhalation, ingestion, or skin 
absorption, and the signs and symptoms 


associated with exposure include chest 
tightness, bronchial secretion, laryngeal 
spasms, cyanosis, blurred vision, 
rhinorrhea, headache, anorexia, nausea, 
abdominal cramps, and diarrhea 
(Proctor, Hughes, and Fischman 1988, p. 
194). Signs and symptoms usually onset 
soon after exposure but may be delayed 
for as long as 12 hours (Proctor, Hughes, 
and Fischman 1988, p. 194). Effects on 
the central nervous system include 
giddiness, confusion, ataxia, slurred 
speech, Cheyne-Stokes respiration, 
convulsions, coma, and loss of reflexes 
(Proctor, Hughes, and Fischman 1988, p. 
194). Complete recovery from exposure- 
related symptoms usually occurs within 
1 week (Proctor, Hughes, and Fischman 
1988, p. 194). Dichlorvos also causes a 
persistent contact dermatitis of allergic 
origin (Mathias 1983; Matsushita et 
1985, in Proctor, Hughes, and Fischman 
1988, p. 195). Of 28 volunteers exposed 
to a concentration of 1 mg/m’ 
dichlorvos for 7.5 to 8.5 hours (single 
exposures), 20 to 25 percent experienced 
plasma cholinesterase depression 
(ACGIH 1988, p. 192). Studies on 
pesticide workers handling dichiorvoa 
have shown significant reductions in 
blood cholinesterase and in the number 
of lymphocytes and monocytes, as well 
as leukocytosis and neutrophilia; levels 
returned to normal within 2 weeks after 
the cessation of exposure (Pukach et al. 
1974, In ACGIH 1986, p. 192). Symptoms 
of dichlorvos intoxication seen in these 
workers included weakness, headache, 
nausea, abdominal cramps, blurred 
vision, non-reactive pupils, chest 
tightness, salivation, sweating, 
convulsions, and coma (Pukach et al. 
1974). In a study in which 13 workers 
were exposed to an average 
concentration of 0.7 mg/m* dichlorvos 
for 12 months, erythrocyte 
cholinesterase activity was reduced by 
35 percent and serum cholinesterase 
activity showed a 80 percent reduction 
(Menz, Luetkemeir, and Sachsse 1971, in 
Proctor, Hughes, and Fischman 1988, p. 
194). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that dichlorvos causes cholinesterase 
inhibition. OSHA believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adv&'se health 
effects. OSHA believes that the 
proposed PEL of 1 mg/m’ as an 8-hour 
TWA, and a skin notation, are 
necessary to substantially reduce the 
risk of this material health impairment, 
in addition, establishing this limit for 
dichlorvos in agriculture will make 
OSHA’b PEL for this substance 


consistent across all OSHA-regulatei 
sectors. 

DICROTOPHOS 

CAS: 141-68-2; Chemical Formula: 

CeHi6NQsP 

H.S. No. 1131 

OSHA has no limit for dicrotophos in 
the construction, maritime, or agriculture 
industries; the ACGIH has a TLV*- 
TWA of 0.25 mg/m’, with a skin 
notation, for this substance. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
that the proposed limit is appropriate. 
OSHA is proposing an 8-houi TWA of 
0.25 mg/m’, and a skin notation, for 
dicrotophos in construction, maritime, 
and agriculture. This is the limit recently 
established for dicrotophos in general 
industry. 

Dicrotophos is a yellow-brown liquid 
with a mild, ester-like odor (Sittig 1985, 
p. 335). This substance is an 
organophosphate insecticide that is used 
on apples, cotton, and other crops 
(HSDB1990). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insectici de, 
Fungicide, and Rodenticide Act (FIFRA). 

Dicrotophos is a cholinesterase 
inhibitor in humans and animals. The 
oral LDbo in rats is 13 mg/kg. and the 
LCso in the same species is 90 mg/m’ for 
4 hours (RTECS 1990). The dermal LDw 
in rabbits is 168 mg/kg (RTECS 1990). 
Male rats exposed by inhalation to 
dicrotophos at a concentration of 910 
mg/m’ for 1 hour rapidly became ill but 
recovered quickly after exposure was 
discontinued (ACGIH 1986, p. 193). Two- 
year feeding studies in rats given 0,1.10. 
or 100 ppm dicrotophos showed no 
detectable effects at the 1-ppm 
concentration. At the higher 
concentrations, decreased body weights 
(as compared with those of controls) 
and cholinesterase irihibition were 
observed (Woodard Kesearch 
Corpx^ration 1967, as cited in ACGIH 
1986/Ex. 1-3, p. 193). Dietary studies in 
dogs showed both plasma and 
erythrocyte cholinesterase inhibition 
after exposure to a 16-ppm 
concentration of dicrotophos, but no 
significant ill effects were seen at 
concentrations of 0, 0.16, or 1.6 ppm 
(Woodard Research Corporation 196 . 
as cited in ACGIH 190e/Ex. 1-3, p, 193). 

At least two cases of accidental 
poisoning by dicrotophos have been 
reported. The first case involved a 
tractor driver who had been applying 
dicrotophos to crops and who had 
additionally sprayed the inside of his 
house with this substance. He developed 
abdominal cramps, nausea, vomiting, 
diarrhea, increased sweating, salivation. 
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dyspnea, tremor, generalized weakness, 
and reduced plasma and blood 
cholinesterase activities (Hayes 1982, p. 
362). After appearing to recover over a 
5 -day period, this patient suffered 
respiratory arrest and required 
respiratory ventilation for several days. 
He subsequently recovered completely 
(Hayes 1982, p. 382). In the other case, a 
man accidentally ingested dicrotophos 
and lost consciousness. On admission to 
the hospital, he was without respiration 
or pulse. Aggressive treatment with 
atropine and pralidoxime, and assisted 
ventilation, led to his subsequent 
recovery (Hayes 1982. p. 362). 

Based on tMs evidence. OSHA is 
proposing an 8-hour TWA permissible 
exposure limit of 0.25 mg/m®, with a 
skin notation, for dicrotophos in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit is necessary to protect workers 
in these sectors from the material 
impairments of health, such as 
cholinesterase inhibition, potentially 
associated with inhalation, ingestion, or 
dermal exposure to this substance in the 
workplace. OSHA believes that this 
limit will substantially reduce this 
significant risk: in addition, 
promulgation of this limit will make the 
PE1« for dicrotophos consistent across all 
regulated sectors. 

DIMETHYUVNnjiNE (N- 

Dime thy ianiline) 

CAS: 121-69-7; Chemical Formula: 

C6H5N(CH,)i 
H.S. No. 1143 

0SHA*8 permissible exposure limit for 
dimethylaniline in construction and 
maritime is 5 ppm as an 8-hour TWA. 
with a skin notation. There is no limit in 
agriculture. The ACGIH has an 8-hour 
TLV^-TWA of 5 ppm and a 15-minute 
TLV*-STEL of 10 ppm. with a skin 
notation, for dimethylaniline. OSHA is 
proposing to retain its 8-hour TWA PEL 
of 5 ppm, and the skin notation, and to 
add a STEL of 10 ppm for this substaince 
in construction and maritime. OSHA is 
also proposing to apply these limits in 
agriculture. NIOSH has no REL but 
concurs (Ex. 8^7. Table Nl) with the 
limits being proposed, which are 
identical to those recently established 
for dimethylaniline in general industry. 

Dimethylaniline is a yellow to brown, 
oily liquid. This substance finds use as 
an analytical reagent and a dye 
prec^sor (HSDB1990). 

Dimethylaniline induces tissue 
hypoxia by causing the formation of 
methemoglobin in the blood. This 
substance is also a mild irritant of the 
eyes and skin (RTECS 1990). The oral 
LDsa in rats is 1410 mg/kg, and the 
lowest lethal concentration in the same 


species is 250 mg/m® for 4 hours (RTECS 
1990). Instilled into the eyes of rabbits, 
dimethylaniline caused a moderate 
degree of injury (graded 5 on an 
ascending severity scale of 1 to 10) 
(Grant 1974, p. 401). Hamblin (1963a/Ex. 
1-1084) reported that dimethylaniline is 
quantitatively less toxic than aniline. 
Dogs administered a single oral dose of 
50 mg/kg exhibited methemoglobinemia, 
and absorption of dimethylaniline 
through the skin can increase the overall 
exposure (Hamblin 1963b/Ex. 1-1085). 
Rats survived an 8-hour exposure to the 
concentrated vapor (Smyth. HF et al. 
1941, in Proctor, Hughes, and Fischman 
1988, p. 210). Rats continuously exposed 
to dimethylaniline for 100 days at a 
concentration of 0.3 mg/m® showed 
significant changes in the central 
nervous system, liver, and blood 
(Markosyan 1969, in Gigiena Sanit 
34(3):7). 

The literature on industrial experience 
with dimethylaniline is limited. 

Hamilton (1919/Ex. 1-741) reported 
collapse, prolonged unconsciousness, 
visual disturbances, and intense 
abdominal pain following the severe 
overexposure of two workers. The signs 
and symptoms of acute overexposure 
include headache, cyanosis of the lips, 
nose, and earlobes, and anemia (Proctor, 
Hughes, and Fischman 1988. p. 209). 
Exposure to dimethylaniline depresses 
the central nervous system and both 
cardiac and smooth muscle function: 
increased pulse and respiration may be 
followed by convulsions and death due 
to respiratory arrest (HSDB 1990). 

Based on this evidence, the Agency is 
proposing to retain the 8-hour TWA PEL 
of 5 ppm and a skin notation for 
dimethylaniline in construction and 
maritime and to add a STEL of 10 ppm 
to this limit; OSHA is also proposing to 
apply the TWA and STEL and the skin 
notation in agriculture. OSHA believes 
that the STEL is necessary to afford 
protection from the central nervous 
system depression that follows acute 
exposures. OSHA preliminarily 
concludes that these limits, taken 
together, will provide workers in 
construction, maritime, and agriculture 
with protection from the significant risks 
of sk^ absorption, methemoglobinemia, 
and neuropathic effects associated with 
exposure to this substance: the Agency 
believes that these effects clearly 
constitute material health impairments. 
In addition, promulgation of the 
proposed limits will make OSHA’s PELs 
for dimethylaniline consistent across all 
regulated sectors. 

DIOXATHION (DELNAV) 

CAS: 78-34-2: Chemical Formula: 

CuHifiOePiS* 


H.S. No. 1146 

OSHA has no permissible exposure 
limit for dioxathion in the construction, 
maritime, or agriculture industries. The 
ACGIH has a TLV«-TWA of 0.2 mg/m®, 
with a skin notation. NIOSH has no REL 
but concurs (Ex. 8-47, Table Nl) with 
the limit being proposed in construction, 
maritime, and agriculture, which is 0.2 
mg/m® as an 8-hour TWA. with a skin 
notation. This is the limit recently 
established for dioxathion in general 
industry. 

Dioxathion. also called Delnav, is an 
organophosphate pesticide that is used 
against external livestock pests, 
including ticks and citrus mites (Hayes 
1982, p. 401). This substance is a 
nonvolatile, very stable, dark amber 
liquid. When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Dioxathion is a cholinesterase 
inhibitor in humans and animals. The 
commercial product contains both the 
cis- and trans-isomers of 2,3-p- 
dioxanedithiol; the cis-isomer is 
approximately four times as acutely 
toxic as the trans-isomer (ACGIH 1986/ 
Ex. 1-3, p. 219). The oral LD^o in rats is 
20 mg/kg, and the LG«> in the same 
species is 1398 mg/m® for 1 hour 
(RTECS 1990). The dermal LDw in 
rabbits is 85 mg/kg (RTECS 1990). 
Acutely poisoned animals show 
decreases in cholinesterase activity as 
well as dyspnea, nausea, vomiting, 
diarrhea, tremor, and ataxia (Hayes 
1982, p. 401). Instillation of 0.1 ml 
dioxathion into the rabbit eye produces 
mild, transient conjunctivitis but no 
corneal damage (ACGIH 1986/Ex. 1-3, p. 
219). Rats fed 10 mg/kg dioxathion for 14 
days and dogs given 10 doses of 0.8 mg/ 
kg dioxathion over a 14-day period 
showed cholinesterase inhibition (HSDB 
1990). Rats fed dioxathion (100 ppm of 
the diet) for 90 days displayed tremor 
and excitability (Gosselin, Smith, and 
Hodge 1984, p. n-299). When dioxathion 
was administered to three successive 
generations of albino rats at a dietary 
level of from 3 to 10 ppm. no 
abnormalities were observed in rats of 
any generation (Kennedy, Frawley, and 
Calandra 1973/Ex. 1-340). A 2-year 
carcinogenicity bioassay involving rats 
and mice fed dioxathion had negative 
results (National Cancer Institute 1978, 
Technical Report Series 125:43). 

Human volunteers who ingested 0.075 
mg/kg/day of dioxathion for as long as 
60 days had no symptoms related to 
plasma or blood cholinesterase activity, 
while those ingesting 0.15 mg/kg/day 
exhibited a sli^t decrease in plasma 
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cholinesterase activity (Frawley. Weir. 
Fusing et al. 1963/Ex. 1-317). The World 
Health Organization has estimated an 
acceptable daily intake for humans of 
0.0015 mg dioxathion/kg (WHO 1967. as 
cited In ACGIH 1986/Ex. 1-3. p. 219). 

Based on this evidence in humans and 
animals. OSHA is proposing an 8-hour 
TWA PEL of 0.2 n^/m^ for dioxathion in 
construction, maritime, and agriculture. 
The Agency is also proposing a skin 
notation for this substance. OSHA 
preliminarily concludes that these limits 
are necessary to protect workers in 
these sectors from the signiticant risk of 
metabolic effects associated with 
inhalation and oral exposure and with 
dermal penetration of this substance. 
The Agency believes that these limits 
will substantially reduce these 
significant risks of material health 
impairment. In addition, promulgation of 
this limit will make OSHA's PEL for 
dioxathion consistent across all 
regulated sectors. 

DISULFIRAM 

CAS: 97-77-8; Chemical Formula: 

C10H20N2S4 
H.S. No. 1151 

OSHA has no limit for disulfiram in 
construction, maritime, or agriculture. 
The ACGIH has a TLV*-TWA of 2 mg/ 
m^ for this substance. NIOSH has no 
REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 2 mg/ 
m* for disulfiram in the construction, 
maritime, and agriculture sectors. This is 
the limit recently established for this 
substance in general industry. 

Disulfiram is a white, crystalline 
powder that has a slight odor (HSDB 
1990). This substance is used as a rubber 
accelerator and vulcanizer, a seed 
disinfectant, a fungicide, and as an 
alcohol deterrent in alcohol aversion 
therapy (HSDB 1990). When used to 
treat alcoholics, disulfiram is marketed 
under many trade names, including 
Antabuse and Antalcol (RTECS1990). 
When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Disulfiram causes vasodilation of the 
vessels of the face and neck, increased 
heart and respiratory rates, decreased 
blood pressure, and nausea and 
vomiting. The LD50 in rats is 500 mg/kg 
(RTECS 1990). This compound is highly 
toxic when injected intraperitoneally, 
with an LDso of 75 mg/kg for mice 
(RTECS 1990). Acutely poisoned animals 
show ataxia, hypothermia, and flaccid 
paralysis (lARC 1976, Vol. 12, p. 89). The 
effects of high-dose ingestion include 
degenerative changes in the liver and 


kidneys: very high doses of disulfiram 
can cause leukopenia and marked 
hypoplasia or aplasia of the bone 
marrow (Brieger 1947/Ex. 1-717). In the 
most seriously afflicted animals, the 
blood urea nitrogen sometimes 
increased and the thymol turbidity test 
was positive (Brieger 1947/Ex. 1-717). 
Rats given chronic doses of disulfiram 
(1000 to 2000 mg/kg) in the diet had 
reduced growth rates, decreased 
longevity, and reduced reproductive 
capabilities (Hoick et al. 1970, in lARC 
1976, Vol. 12, p. 89). Oral, parenteral, or 
subcutaneous administration of 
disulfiram to rats or mice during 
pregnancy leads to embryotoxic and/or 
developmental effects in the offspring 
(RTECS 1990; Shepard 1980, Catalog of 
Teratogenic Agents, 3rd ed., p. 395). 

Adverse health effects occur in 
humans who consume alcohol and are 
simultaneously exposed to disulfiram. 
For individuals who drink alcohol and 
are exposed to disulfiram, the symptoms 
of exposure are facial vasodilation, 
tachycardia, tachypnea, nausea, 
vomiting, pallor, and hypotension. High 
doses of disulfiram can induce 
convulsions, cardiac arrhythmias, and 
myocardial infarction, and the 
compound has also been associated 
with polyneuropathy, peripheral 
neuritis, and skin eruptions (Grant 1986, 
p. 367; Bouldin et al. 1980. in 
Neuropalhol. Appl. Neurobiol. 6(2):155- 
160). Disulfiram also causes acneform 
eruptions, urticaria, lassitude, fatigue, 
tremor, reduced sexual potency, a garlic¬ 
like odor of the breath, and fatal 
hepatotoxicity (Goodman 1980, Pharm. 
Basic Therapeutics. 6th ed. p. 388; Berlin 
1989, in Alcohol 24(3):241-246). A recent 
study (Rudzki, Rebarrdel, and Grzywa 
1989, in Contact Dermatitis 21(2):121- 
122) described four cases of sl^ 
sensitization caused by disulfiram 
among pharmaceutical workers in 
Poland. Disulfiram has induced severe 
and acute hepatotoxicity in many 
alcoholic patients on alcohol aversion 
therapy. If the drug is not withdrawn at 
the earliest signs of liver toxicity, death 
caused by massive hepatic necrosis 
occurs (Berlin 1989, in Alcohol 24(3):241- 
246). A recent review (Dalvi 1988. in Vet. 
Human Toxicol. 30(5):480-482) of 
disulfiram's toxicity reports that 
workers exposed to this substance in the 
agriculture, rubber, plastics, and 
lubricating oils industries develop 
dermatitis, irritation of the mucous 
membranes, and gastrointestinal and 
central nervous system disturbances. In 
animals, liver and renal tubule necrosis 
and central nervous system 
demyelination were also reported. This 
review also reported disulfiram-induced 
diseases of the thyroid and 


gastrointestinal, ocular, and 
cardiovascular system in workers 
exposed to disulfiram. 

Based on this evidence. OSHA is 
proposing a PEL of 2 mg/m^ as an 8-hour 
TWA for disulfiram. The Agency 
preliminarily concludes that this limit 
will protect workers in the construction, 
maritime, and agriculture industries 
from the significant risk of adverse 
effects, including dermatitis, liver 
toxicity, and nervous system effects, 
that are associated with exposure to 
disulfiram. OSHA believes that this limit 
will substantially reduce this significant 
risk for workers in these sectors and 
that these effects clearly constitute 
material impairments of health. In 
addition, promulgation of this limit will 
make the PEL for disulfiram consistent 
across all OSHA-regulated sectors. 

ETHION 

CAS: 563-12-2; Chemical Formula: 

C0H22O4P2S4 
H.S. No. 1160 

OSHA has no permissible exposure 
limit for ethion in construction, 
maritime, or agriculture. The ACGIH has 
a TLV*-TWA of 0.4 mg/m^, with a skin 
notation, for this substance. NIOSH has 
no REL but concurs (Ex. 8-47, Table Nl) 
with the limit being proposed. OSHA is 
proposing an 8-hour TWA PEL of 0.4 
mg/m*, and a skin notation, for ethion in 
the construction, maritime, and 
agriculture industries. This is the limit 
recently established for ethion in 
general industry. 

Pure ethion is an odorless and 
colorless liquid; however, technical- 
grade ethion has a very disagreeable 
odor. Ethion is an insecticide and 
miticide that is sold in a variety of 
forms, including 25-percent wettable 
powder, 2-, 3-. and 4-percent dusts, 5- 
percent granules, m several oil solutions, 
and in combination with other 
chemicals (ACGIH 1986, p. 236; 

Gosselin, Smith, and Hodge 1984. p. II- 
297). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insectici de. 
Fungicide, and Rodenticide Act (FIFRA). 

Like all organophosphorus 
insecticides, ethion causes 
cholinesterase inhibition in humans and 
animals. The oral LDw in rats is 13 mg/ 
kg, and the dermal LE^ in rabbits is 890 
mg/kg (RTECS 1990). Inhalation studies 
report LCw values of 710 mg/m* for 
female rats exposed to 25-percent 
wettable powder dust for 1 hour and 
7200 mg/m* for male rats similarly 
exposed (Niagara Chemical Division, 
FMC Corp., as cited in ACGIH 1986/Ex. 
1-3, p. 236). Instillation of 0.05 ml ethion 
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in the rabbit eye is immediately 
irritating but does not cause comeal 
scarring (ACGIH1986, p. 236). Dietary 
studies in rats fed 600,1000, or 1500 ppm 
reported complete cholinesterase 
inhibition; 300 ppm in the diet produced 
marked cholinesterase inhibition 
(Association of American Pesticide 
Control Officials, Inc. 1969, as cited in 
ACGIH 1986/Ex. 1-3. p. 236). Goats were 
Injected intravenously with 2. 5, or 10 
rag/kg doses of ethion. At the 2-mg/kg 
dose, no signs of toxicity were observed, 
although blood cholinesterase activity 
fell to 65 percent of baseline. At higher 
doses, however, signs of severe toxicity 
were evident and cholinesterase activity 
decreased to 10 percent of baseline (in 
the 5-mg/kg group) or 5 percent (in the 
10-mg/kg group) (Mosha and Gyrd- 
Hansen 1990, in Vet. Hum. Toxicol. 
32(l):8-8). 

The lowest toxic oral dose of ethion in 
humans is 100 MS/kg: this exposure 
caused cholinesterase inhibition (RTECS 
1990). Ethion poisonings have been 
reported in farm workers harvesting 
grapes and peaches (State of California 
Department of Industrial Relations, as 
cited in ACGIH 1986/Ex. 1-3, p. 236). 

Based on this evidence, OSHA is 
proposing a PEL of 0.4 mg/m* as an 8- 
hour TWA, and a skin notation, for 
ethion in the construction, maritime, and 
agriculture industries. The Agency 
preliminarily concludes that these limits 
are necessary to protect exposed 
workers from the significant risks of 
organophosphate poisoning and 
cholinesterase inhibition associated 
with exposure to this substance. The 
Agency notes this substance’s potential 
for dermal absorption and is proposing a 
skin notation to protect against the risk 
of systemic tcxicity by this route of 
exposure. OSHA believes that the 
systemic poisoning and cholinesterase 
inhibition caused by overexposure to 
ethion constitute material health 
impairments. In addition, promulgation 
of this limit will make the PEL for ethion 
consistent across all OSHA-regulated 
sectors. 

FENAMIPHOS 

CAS: 22224-92-6; Chemical Formula: 

CuHsiNOsPS 
H.S, No. 1173 

OSHA has go limit for fenamiphos in 
construction, maritime, or agriculture. 

The ACGIH has a TLV®-TWA of 0.1 
mg/in* for this substance, with a skin 
notation. NiOSH has no REL but 
concurs (Ex. 8^7. Table Nl) with the 
limit being proposed. OSHA is 
proposing an B^hour TWA limit of 0.1 
mg/m*, with a skin notation, for 
fenandphos in the construction, 
maritime, and agriculture Industries. 


This is the limit recently established in 
general industry. 

Fenamiphos, also called Nemacur^, is 
a tan>colored, waxy solid. It is used as a 
nematocide and insecticide (ACGIH 
1986, p. 265; Farm Chemicals Handbook 
1990, p. C207). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Fenamiphos is a cholinesterase 
inhibitor that produces both central and 
peripheral cholinergic reactions. The 
oral LDm in rats is 8 mg/kg. and the LC&o 
in the same species is 91 mg/m* for 4 
hours (RTECS 1990). The dermal LDs© in 
rabbits is 178 mg/kg (RTECS 1990). Rats 
exposed to fenamiphos aerosol at 
concentrations of 0.03, 0.25, or 3.5 mg/ 
m* of air for 3 weeks exhibited no signs 
of toxicity. At 3.5 mg/m*, however, rats 
show^ed significant depression of plasma 
cholinesterase; 0.25 mg/m* was the 
highest no-effect concentration observed 
(Kimmerle 1982c, as cited in ACGIH 
1986/Ex. 1-3, p. 265). Rats fed 
fenamiphos in the diet at dose levels of 
4. 8,16, or 32 ppm for 90 days showed no 
effects other than cholinesterase 
inhibition. Decreases in cholinesterase 
activity decreased in a dose-dependent 
manner (Loser and Kimmerle 1968, as 
cited in EPA 1987 Health Advisory, 
ODW). Rats were fed fenamiphos at 3. 
10. or 30 ppm for 2 years; in the high- 
dose group, statistically significant 
increases in tlie w^eights of the thyroid 
gland, lungs, and hearts were seen. 
Cholinesterase activity in the high-dose 
group was decreased by 28 to 60 percent 
(Loser and Kimmerle 1968. in EPA 1987). 
Pregnant rabbits were gavaged with 0.1, 
0.3, or 1.0 mg/kg/day fenamiphos on 
days 6 to 18 of gestation. In the high- 
dose group, fetal death and resorptions 
w'ere reported, and there was a 
significant increase in the incidence of 
skeletal abnormalities in the offspring 
(MacKenzie et al. 1982, in EPA 1987). 
Carcinogenicity bioassays in mice and 
rats were negative. 

There are no reports of human 
poisonings caused by exposure to 
fenamiphos, and no quantitative data 
are available relating adverse health 
effects to measurable airborne 
concentrations of this substance. 

OSHA is proposing a PEL for 
fenamiphos of 0.1 mg/m* as an 8-hour 
TWA In construction, maritime, and 
apiculture; the Agency believes that 
this limit is necessary to protect against 
the significant risk of anticholinesterase 
effects presented by exposure to this 
substance. A skin notation is also 
proposed based on the evidence of 
fenamiphos's systemic toxicity via 
percutaneous absorption. The Agency 


believes that these limits are necessary 
to substantially reduce the risk of 
cholinesterase inhibition, which 
constitutes a material impairment of 
health. In addition, promulgation of this 
limit will make the PEL for fenamiphos 
consistent across all OSHA-regulated 
sectors 

FENSULFOTHION (DASANIT) 

CAS: 115-90-2; Chemical Formula: 

CuHi704PSj 
H.S. No. 1174 

OSHA has no limit for fensulfothion 
in construction, maritime, or agriculture. 
The ACGIH has a TLV*-TWA of O.lmg/ 
m* for this substance. There is no 
NIOSH REL. but NIOSH concurs (Ex. 8- 
47, Table Nl) with the lipiit being 
proposed. OSHA is proposing an 8-hour 
TWA limit of 0.1 mg/m* for 
fensulfothion in the construction, 
maritime, and agriculture sectors. This is 
the limit recently established for this 
substance in general industry. 

Fensulfothion, also called Dasanit, is a 
brown liquid at room temperature. It is 
used as an insecticide and nematocide 
(ACGIH 1986, p. 266; Hawley’s 1987, p. 
510). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Fensulfothion is an organophosphonis 
insecticide that causes cholinesterase 
inhibition in humans and animals. The 
oral LDso in rats is 2 mg/kg, and the 
dermal LDso in the same species is 3 mg/ 
kg (RTECS 1990). Rats fed 5 or 20 ppm 
fensulfothion for 17 months showed 
increased mortality, and animals in the 
high-dose group showed reduced growth 
rates; even at a dietary level of 1 ppm, 
blood, plasma, and brain cholinesterase 
activity was inhibited (Hayes 1982, p. 

402) . Tests in mice and rabbits have 
shown no embryotoxic, reproductive, or 
mutagenic effects. 

Fensulfothion has been responsible 
for a number of fatalities in adults and 
children. A farmer applying 
fensulfothion developed diarrhea and 
vomiting and subsequently died; at 
autopsy, decreased cholinesterase levels 
and pulmonary edema were seen (Hayes 
1982, p. 403). A family of five was 
poisoned by fensulfothion after it was 
used as a household pesticide: one of 
the family members ^ed (Hayes 1982, p. 

403) . Dermal studies have shown 
irritation without cholinesterase effects 
from 2-hour, twice-daily applications of 
a 5-percent granular formulation to the 
forearms of three subjects. Systemic 
absorption through the lungs has been 
demonstrated after inhalation of 
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fensulfothion aerosols (ACGIH 1986/ 
Ex. 1-3. p. 266). 

Based on this evidence. OSHA is 
proposing a PEL of 0.1 mg/m* TWA for 
fensulfothion in construction, maritime, 
and agricultural operations to reduce the 
significant risks of metabolic effects and 
skin irritation potentially associated 
with exposure to this substance. The 
Agency believes that this limit will 
substantially reduce these risks among 
workers in these sectors and that skin 
irritation and cholinesterase inhibition 
are material impairments of health. In 
addition, promulgation of this limit will 
make the PEL for fensulfothion 
consistent across all OSHA-regulated 
sectors. 

FENTHION 

CAS: 55-38-9; Chemical Formula: 

C10H15O3PS2 
H.S. No. 1175 

OSHA has no limit for fenthion in the 
construction, maritime, or agriculture 
industries. The ACGIH has a TLV*- 
TWA of 0.2 mg/m*, with a skin notation, 
for this substance. NIOSH has no REL. 
OSHA is proposing a limit of 0.2 mg/m* 
as an 8-hour TWA. and a skin notation, 
for fenthion. This is the limit recently 
established for this substance in general 
industry. 

Fenthion is an oily, yellow- to tan- 
colored liquid that smells slightly like 
garlic. It is used extensively as a 
structural control insecticide (ACGIH 
1986. p. 267; Hayes 1982, p. 367). When 
used in pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

The primary health effect associated 
with exposure to fenthion is plasma 
cholinesterase inhibition. The oral LD50 
in rats is 180 mg/kg, and the lowest 
lethal concentration in the same species 
is 1 g/m* for 2 hours (RTECS 1990). The 
dermal LEIw in rats is 330 mg/kg (Farm 
Chemicals Handbook 1976/Ex. l-1147b). 
Rats given single intramuscular 
injections of 5, 25. or 50 mg/kg fenthion 
e)diibited both enduring 
electroretinogram changes (ERG) and 
changes in cholinesterase activity; 
pseudocholinesterase activity in the 
plasma dropped to 50 percent of normal 
on the fourth day after injection. The 
retinal effects of fenthion persisted for 
as long as 50 days (Imai 1975/Ex. 1-910). 
Groups of Donryn rats fed 300 ppm 
fenthion daily showed symptoms of 
organophosphate intoxication, including 
nervousness, general spasms, diarrhea, 
salivation, and ophthalmologic effects 
(Kawai, Tojo, Miyazawa et al. 1976/Ex. 
1-1157). The no-effect inhalation level 
for rats is 1 mg/m* for exposures to the 


aerosol of 6 hours/day, 5 days/week for 
3 weeks; at a concentration of 3 mg/m*, 
cholinesterase inhibition was found 
(Thyssen 1979, as cited in ACGIH 1986/ 
Ex. 1-3, p. 267). Single and repeated 
applications of the compound produced 
no delayed neurotoxic effects in 
chickens (WHO 1972, as cited in ACGIH 
1986/Ex. 1-3, p. 268). Two-year feeding 
studies of rhesus monkeys showed 
plasma cholinesterase inhibition at the 
highest oral dose given, i.e., 0.2 mg/kg/ 
daily (Rosenblum 1980, as cited in 
ACGIH 1986/Ex. 1-3. p. 268). Fenthion 
has caused skin tumors in mice (RTECS 
1990). 

The lowest lethal dose in humans is 
reported to be 50 mg/kg (RTECS 1990). 
Four out of six Nigerian agricultural 
workers who sprayed fenthion 6 hours/ 
day for 5 days showed no reduction in 
cholinesterase activity; however, the 
other two workers showed 
cholinesterase activity decreases of 37.5 
and 12.5 percent, respectively. Eight of 
nine U.S. workers spraying fenthion to 
control mosquitoes showed progressive 
declines in plasma cholinesterase 
activity but not in blood cholinesterase 
activity (Hayes 1982, p. 369). 

Based on this evidence, OSHA is 
proposing an 8-hour TWA limit of 0.2 
mg/m*, with a skin notation, for fenthion 
in the construction, maritime, and 
agriculture industries. The Agency 
preliminarily concludes that these limits 
are necessary to protect workers in 
these sectors against the significant risk 
of cholinergic effects associated with 
exposure to this substance. A skin 
notation is proposed because of 
evidence that fenthion is toxic when 
absorbed through the skin. OSHA 
believes that cholinesterase inhibition 
constitutes a material impairment of 
health. Promulgation of this limit will 
also make the PEL for fenthion 
consistent across all OSHA-regulated 
sectors. 

METHOMYL 

CAS: 16752-77-5; Chemical Formula: 

C6H10N2O2S 
H.S. No. 1245 

OSHA has no limit for methomyl in 
the construction, maritime, or agriculture 
industries. The ACGIH has a TLV®- 
TWA of 2.5 mg/m* for this substance. 
There is no NIOSH REL. but NIOSH 
concurs (Ex. 8-47. Table Nl) with the 
limit being proposed. OSHA is 
proposing a PJ^ of 2.5 mg/m* as an 8- 
hour TWA for methomyl in the 
construction, maritime, and agriculture 
industries. This is the limit recently 
established for methomyl in general 
industry. 

Methomyl, also called Lannate, is a 
white, crystalline solid with a slightly 


sulfurous odor. This substance is used 
as an insecticide on vegetables, fruits, 
and ornamentals (ACGIH 1986, p. 383; 
Farm Chemicals Handbook 1990, p. 
C190). When used in pesticidal 
applications and in accordance with 
directions on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FIFRA). 

Methomyl is a cholinesterase- 
inhibiting carbamate insecticide. The 
acute oral approximate lethal dose 
(ALD) for methomyl in rats is 26 mg/kg 
(Kennedy, Ferenzi, and Burgess 1986, in 
j. Appl Toxicol. 6(3):145-148). The LC^ 
in rats is 77 ppm, and the dermal LD 50 in 
rabbits is 5880 mg/kg (RTECS 1990). 
Applied to the skin of guinea pigs, 
methomyl caused no appreciable 
irritation or sensitization. Instillation of 
a 10-percent solution of methomyl in 
propylene glycol or of the dry material 
into rabbit eyes caused mild 
conjunctivitis without corneal injury. 
However, marked pupillary constriction, 
a health effect produced commonly by 
cholinesterase inhibitors, was observed 
(E.I. du Pont de Nemours and Co., Inc., 
as cited in ACGIH 1986/Ex. 1-3, p. 363). 
Rats fed methomyl at dietary levels of 
200 or 400 ppm for 22 months showed 
decreased hemoglobin levels and. in the 
high-dose animals, a statistically 
significant increase in testis to body 
weight ratios and histopathological 
changes to the kidneys and spleens 
(NRC 1983, Vol. 5. p. 58). No depression 
of cholinesterase activity could be 
detected in rats fed at levels of 0, 200. 
400, or 800 ppm methomyl for 79 days. In 
dogs, 90-day and two-year feeding 
studies showed no effects at 0. 50,100, 
or 400 ppm; however, animals fed at 
1000 ppm did demonstrate toxicity. 
Similar studies of rats have shown 
kidney, liver, and spleen damage at 
higher feeding levels, but the no-effeci 
level for both rats and dogs has been 
reported to be 100 ppm (Kaplan and 
Sherman 1977/Ex. 1-337). 

In humans, methomyl causes mild 
conjunctivitis when the dust contacts 
the eyes (HSDB 1990), and inhalation of 
powdered methomyl has caused 
numerous cases of poisoning in workers 
in several countries (Hayes 1982, p. 456). 
Eleven of 102 workers in a pesticide 
plant had been hospitalized for pesticide 
poisoning, and most of these cases were 
attributed to methomyl poisoning 
(Morse et al. 1979. in Hayes 1982. p. 456). 

Based on this evidence, OSHA is 
proposing a PEL of 2.5 mg/m* (8-hour 
TWA) for methomyl in the construction, 
maritime, and agriculture industries. The 
Agency preliminarily concludes that this 
limit will protect exposed workers in 






Federal Register / Vol. 57, No. 114 / Friday. June 12. 1992 / Proposed Rules 


26381 


these sectors from the risk of 
cholinesterase inhibition associated 
with exposure to this substance. The 
Agency believes that this limit will 
substantially reduce the significant risk 
of cholinergic effects, which constitute 
material impairments of health. In 
addition, promulgation of this limit will 
make the PEL for methomyl consistent 
across all OSHA-regulated sectors. 
MONOMETHYL ANILINE 
CAS: 100-61-8; Chemical Formula: 

CeHsNHCHs 
H.S. No. 1280 

OSHA's PEL for monomethyl aniline 
(N-methyl aniline) in the construction 
and maritime industries is 2 ppm, 
measured as an 8-hour TWA; this limit 
has a skin notation, indicating that it 
can readily penetrate the skin. There is 
no limit for monomethyl aniline in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.5 ppm TWA for monomethyl 
aniline, also with a skin notation. 

NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed. OSHA is proposing to reduce 
the limit for this substance to 0.5 ppm in 
the construction and maritime 
industries, to retain the skin notation, 
and to extend the limit and notation to 
agriculture. These are the limits recently 
established for monomethyl aniline in 
general industry. 

Monomethyl aniline is a colorless 
liquid that turns reddish-brown after 
standing. It is used as an acid acceptor, 
a solvent, and in organic synthesis 
lACGIH 1988. p. 375; Hawley’s 1987. p. 
758). 

Monomethyl aniline causes 
methemoglobinemia in humans and 
animals. The lowest lethal oral dose in 
rabbits is 280 mg/kg (RTECS 1990). 
Treon, Deichqiann. Sigmon, and 
Associates (1949/Ex. 1-676) found that 
monomethyl aniline applied to the skin 
of laboratory animals resulted in 
systemic poisoning. A later study by 
Treon and Associates (1950/Ex. 1-533) 
showed that guinea pigs, rabbits, and 
rats died from 130 or fewer 7-hour 
exposures to a 7.8-ppm concentration of 
monomethyl aniline. Before death, these 
animals showed prostration, labored 
breathing, and cyanosis, and the rabbits 
and cats developed methemoglobinemia. 
In the same study, a monkey survived 
the same number and length of 
exposures at 2.4 ppm, and a dog 
survived 50 exposures to 86 ppm. 
Autopsy revealed pulmonary effects and 
liver and kidney damage in these 
animals (Treon, Sigmon, Wright et al. 
1950/Ex. 1-533). 

Data on human exposures to 
monomethyl aniline are scarce. A recent 
study (Kaminskaia. Soboleva, Kolpakov, 


Datsishina, and Zhilko 1989, in Vrach- 
Delo 8:112-113) reports that Russian 
workers engaged in the production of 
this substance had a higher than normal 
incidence of methemoglobinemia, 
disorders of the pulmonary system, and 
cardiovascular changes. 

Based on this evidence. OSHA is 
proposing a 0.5-ppm TWA limit, with a 
skin notation, for this substance in the 
construction, maritime, and agriculture 
industries. The Agency preliminarily 
concludes that these limits will protect 
workers in these sectors from the 
significant risk of metabolic and blood 
effects, such as methemoglobinemia, 
that are potentially associated with 
exposure to monomethyl aniline. The 
proposed skin notation will protect 
workers from the risk of systemic 
poisoning posed by the skin absorption 
of this substance. OSHA believes that 
methemoglobinemia constitutes a 
material health impairment and that the 
proposed limit will reduce this risk 
substantially. In addition, promulgation 
of this limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

NITRIC OXIDE 

CAS: 10102-43-9; Chemical Formula: NO 
H.S. No. 2116 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for nitric oxide is 25 ppm as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH’s TLV®-TWA 
for nitric oxide is 25 ppm as an 8-hour 
TWA: NIOSH has a REL of 25 ppm as a 
10-hour TWA, and concurs (Ex. 8-47, 
Table N3A) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 25 ppm for nitric oxide in 
agriculture. Promulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

Nitric oxide is a colorless 
nonflammable gas used to make nitric 
acid. It is also used in rayon bleaching 
and as a stabilizer (ACGIH 1986, p. 429; 
Merck 1983. p. 944). 

Exposure to nitric oxide causes 
central nervous system effects, lung 
damage, and methemoglobin formation. 
The LC&o in rats is 1068 mg/m* (870 ppm) 
for an unspecified time (RTECS 1990). In 
rabbits exposed for 15 minutes, the LCso 
is 315 ppm (RTECS 1990). Guinea pigs 
survived exposure to a 175-ppm 
concentration of nitric oxide for 120 to 
150 minutes; no exposure-related effects 
were seen (NIOSH Criteria Document 
1976). Mice exposed to a 2500-ppm 
concentration of nitric oxide for 6 or 7 
minutes showed signs of narcosis; death 
occurred within 12 minutes (NIOSH/ 
OSHA Occupational Health Guideline 


1981, p. 4). Studies in experimental 
animals (species unspecified) showed 
that 6 hours of exposure to a 322-ppm 
concentration produces a 60 percent 
methemoglobin level (Paribok and 
Grokholskaya 1962, in ACGIH 1986, p. 
429). Mice exposed to a 10-ppm 
concentration of nitric oxide for 2 hours/ 
day, 5 days/week for various periods up 
to 30 weeks showed pronounced 
emphysematous changes (Holt et al. 
1979, in Clayton and Clayton 1981. p. 
4101). Nitric oxide is mutagenic both in 
bacterial and mammalian test systems 
(RTECS 1987). 

In humans, exposure to a 25-ppm 
concentration of nitrogen oxides can 
cause pulmonary signs and symptoms 
after 8 hours: signs and symptoms may 
not be manifest for as long as 5 to 48 
hours after exposure (Braker and 
Mossman 1980, p. 514). Exposure to a 
100- to 150-ppm concentration for 30 to 
60 minutes causes delayed-onset 
pulmonary edema, and at 
concentrations of 200 to 700 ppm, the 
pulmonary damage may be severe 
enough to cause death 5 to 8 hours after 
exposure (Braker and Mossman 1980, p. 
514). Two cases of human poisoning 
have been reported in which the victims 
were anesthetized with nitrous oxide 
contaminated with 1.5 percent nitric 
oxide. The two individuals developed 
cyanosis and methemoglobinemia, both 
of which were attributed to the nitric 
oxide; one patient died 18 hours after 
exposure and the other subsequently 
recovered (NIOSH 1976. pp. 35-36). 
Methemoglobin levels ranging from 2 to 
3 percent have been detected in arc 
welders exposed to nitric oxide during 
welding, and levels as high as 44 percent 
have been seen in silo fillers and other 
agricultural workers. The normal 
methemoglobin level is less than 1 
percent (Rom 1983, p. 227), Chronic 
exposure to concentrations of nitrogen 
oxides (including nitric oxide) too low to 
cause edema may cause chronic 
respiratory irritation, corrosion of the 
teeth, and weakness (Braker and 
Mossman 1980, p. 515). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that nitric oxide causes lung damage 
and methemoglobinemia in exposed 
individuals. The Agency believes that, in 
the absence of a limit for nitric oxide, 
workers in agriculture are at significant 
risk of experiencing these effects. OSHA 
preliminarily finds that the proposed 
limit of 25 ppm as an 8-hour TWA is 
necessary to reduce these risks of 
material health impairment. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
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NITROBENZENE 

CAS: 98-95-3; Chemical Formula: 

C6H6NO, 

H.S. No. 2117 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limit for nitrobenzene is 1 ppm (5 mg/ 
m^) as an 8-hour TWA; this limit also 
has a skin notation, which indicates that 
percutaneous absorption is a signihcant 
route of exposure for this substance. 
There is no limit for nitrobenzene in 
agriculture. The ACGIH has a TLV*- 
TWA of 1 ppm as an 8-hour TWA. also 
with a skin notation. NIOSH has no REL 
but concurs (Ex. 8-47, Table N3A) with 
the PEL being proposed. OSHA is 
proposing to establish an 8-hour TWA 
PEL of 1 ppm, with a skin notation, for 
nitrobenzene in agriculture. 

Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Nitrobenzene is an oily, colorless to 
pale yellow liquid with a strong odor 
similar to that of bitter almonds. 
Nitrobenzene is used in the manufacture 
of aniline; as a solvent for cellulose 
esters; in the esterification of cellulose 
acetate; as an ingredient of soaps, metal 
polishes, and shoe polishes; in the 
manufacture of benzidine, quinoline, 
and azobenzene; as a substitute for 
almond essence; as a preservative in 
spray paints; and as an ingredient in 
perfume (Grayson 1985, p. 790; Hawley’s 
1987, p. 826; HSDB 1988). 

Nitrobenzene causes eye and skin 
irritation, cyanosis, and blood changes 
in humans and animals. This substance 
can also cause kidney and liver effects 
and central nervous system depression. 
In addition, testicular damage has been 
reported in animals. The oral LDsoS in 
rats and mice are 489 mg/kg and 590 
mg/kg. respectively (RTECS1987). The 
dermal LELo in rats is 2100 mg/kg, and 
the lowest lethal dermal dose in rabbits 
is 600 mg/kg (RTECS 1987). Applied to 
the eyes or skin of rabbits for 24 hours, 
nitrobenzene caused only mild irritation 
(RTECS 1987). The leading toxic effect 
of nitrobenzene exposure is the 
formation of methemoglobin, with 
concomitant cyanosis and the risk of 
death from respiratory failure (Browning 
1965, in HSDB 1988). Rabbits given 
subcutaneous injections of 0.75 g of 
nitrobenzene showed marked decreases 
in hematocrit and hemoglobin levels; a 
tendency toward spherocytosis was 
seen, and Heinz bodies were observed 
in 17 out of 27 of these animals. Other 
organ changes observed at autopsy 
included fatty infiltration of the kidneys 
and liver and nutmeg-sized nodules in 
the liver (Browning 1965. in HSDB 1988). 
Rats given intraperitoneal injections of 


0.18 g/kg nitrobenzene showed signs of 
central nervous system depression 
(Browning 1965, in HSDB 1988). At an 
oral dose of 200 mg/kg. one rabbit died; 
30 hours later, fat deposits were seen in 
the tissues and gastrointestinal tract 
(Browning 1965, in HSDB 1988). 
Degenerative testicular lesions were 
observed in rats given single oral doses 
of 50 to 450 mg/kg of nitrobenzene; 
hepatic centrilobular necrosis was also 
seen in these animals at autopsy 
(Beauchamp 1983. in Proctor, Hughes, 
and Fischman 1988, p. 368; Bond et al. 
1981 in HSDB 1988). Chronic exposure to 
low concentrations of nitrobenzene 
caused an increase in the number of 
erythrocytes, methemoglobinemia or 
hemoglobinemia, albuminuria, and bile 
in the urine (Browning 1965, p. 300, in 
HSDB 1988). Rats and mice exposed to 
nitrobenzene concentrations of 5.16, or 
50 ppm for 6 hours/day, 5 days/week for 
90 days showed a dose-related increase 
in methemoglobinemia and splenic 
changes; in the high-dose group of rats, 
degeneration of the seminiferous 
epithelia was seen (Hamm, Phelps, 
Raynur, and Irons. Toxicol. 4:181,1984). 
Rats given a single oral dose of 300 mg/ 
kg nitrobenzene showed complete 
cessation of sperm production 32 to 48 
days later: 100 days after the 
administration of nitrobenzene, more 
than 90 percent of the seminiferous 
epithelium had regenerated (Levin, 
Bosakowski, Earle, and Butterworth 
1988, in Toxicol. 53:210-230). 
Administered subcutaneously to 
pregnant rats during preimplantation 
and placentation, nitrobenzene caused a 
delay in embryogenesis. abnormal 
placentation, and gross abnormalities in 
the offspring (National Research Council 
1981, Vol. 4. p. 227). 

In humans, nitrobenzene causes 
cyanosis, liver damage, and blood 
changes. The lowest oral dose reported 
to be toxic in women is 200 mg/kg; this 
dose produced behavioral symptoms 
and affected the cardiovascular ancK 
pulmonary systems (RTECS 1987). 
Nitrobenzene can be absorbed through 
the skin in lethal amounts (Gosselin, 
Smith, and Hodge 1984, p. 11-214). 

Ocular effects caused by nitrobenzene 
exposure include methemoglobinemia- 
induced brown discoloration of the 
vessels of the fundus and conjunctiva 
(Grant 1986, p. 663). Hepatotoxicity, as 
evidenced by changes in liver function 
(including hyperbilirubinemia and 
decreased prothrombin activity), has 
been seen in humans exposed to 
nitrobenzene (Beauchamp 1983, in 
Proctor. Hughes, and Fischman 1988, p. 
368). The signs and symptoms of 
inhalation exposure to nitrobenzene 
include cyanosis, headache, vertigo. 


nausea, visual disturbance, stupor, 
coma, and death from respiratory failure 
(Arena 1974. in HSDB 1988). Workers in 
a chemical plant that had an average 
nitrobenzene concentration of 6 ppm did 
not experience signs or symptoms of 
nitrobenzene poisoning, although one or 
two cases of headache or vertigo were 
reported among the 39 workers (Pasc^ri et 
al. 1958, in ACGIH 1986, p. 431). Tests of 
the blood of these workers showed a 
low level of methemoglobinemia and 
sulfhemoglobinemia and the presence of 
some Heinz bodies (Pasc^ri et al. 1958, in 
ACGIH 1986, p. 431). When these 
workers were exposed to nitrobenzene 
concentrations of close to 40 ppm. 
however, they did experience toxic 
episodes (Pasc6ri et al. 1958. in ACGIH 
1986, p. 431). Two cases of occupational 
overexposure to nitrobenzene have 
resulted in the development of mild 
anemia, believed to be of the hemolytic 
type (Browning 1965, p. 301, in HSDB 
1988). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that nitrobenzene causes eye and skin 
irritation, cyanosis, blood dyscrasias, 
central nervous system depression, and 
splenic and hepatic effects. Accordingly, 
the Agency believes that, in the absence 
of a limit, workers in agriculture are at 
significant risk of experiencing these 
effects. OSHA preliminarily finds that 
the proposed 8-hour TWA PEL of 1 ppm, 
and a skin notation, are necessary to 
substantially reduce these significant 
risks of material health impairment. In 
addition, promulgation of this limit will 
make OSHA’s PEL for nitrobenzene 
consistent across all regulated sectors. 

p-NITROCHLOROBENZENE 
CAS: 100-00-5; Chemical Formula: 

NOaCeHiCl 
H.S. No. 1288 

In the construction and maritime 
industries, OSHA currently has an 8- 
hour TWA limit of 1 mg/m®, and a skin 
notation, for p-nitrochlorobenzene 
(PNCB). There is no limit for this 
substance in agriculture. The ACGIH 
has a TLV*-TWA of 0.5 mg/m® (3 mg/ 
m®). with a skin notation for this 
substance. NIOSH has no REL for 
nitrochlorobenzene. The Agency is 
proposing a 1 mg/m® 8-hour TWA limit, 
and a skin notation, for PNCB in 
agriculture. 

Para-Nitrochlorobenzene is a yellow 
crystalline solid that has a sweet odor. It 
is used in the manufacture of 
agricultural chemicals, dyes, and rubber 
and as a chemical intermediate (ACGIH 
1986, p. 321.1(86); Hawley’s 1987. p. 269). 

The primary hazard associated with 
exposure to PNCB is 
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methemoglobinemia. The oral LDm in 
rats is 420 mg/kg, and the dermal LDso in 
the same species is 16 g/kg (RTECS 
1990). PNCB was absorbed through 
rabbit skin in sufficient quantity to 
produce methemoglobinemia (Kubota 
1960, as cited in ACGIH 1986/Ex. 1-3, p. 

432.2) . Rusakov, Korotkova, and 
Bikbulatov (1973/Ex. 1-660) described 
the development of sensitization in 
guinea pigs after dermal application of 
PNCB. A 4-hour inhalation exposure of 
rats (heads only) showed that the lethal 
concentration of PNCB is approximately 
16.1 mg/L (E.I. du Pont de Nemours & 

Co., Inc. 1981, as cited in ACGIH 1986/ 
Ex. 1-3, p. 432.2). Head-only exposures 
to 0.05, 0.29, or 0.64 mg/L PNCB for 6 
hours/day, 5 days/week for 2 weeks 
resulted in spleen-weight increases and 
blood effects in all groups. In addition, 
there were dose-related effects in blood 
methemoglobin levels (i.e., decreased 
hemoglobin, hematocrit, and red blood 
cell count values). Microscopic changes 
in the spleen, bone marrow, and kidneys 
were seen in the two higher-dose 
groups, and both pathological 
degeneration of the seminiferous tubules 
and abnormal epididymal sperm 
contents were also observed in these 
groups (E.I. du Pont de Nemours & Co.. 
Inc. 1984, as cited in ACGIH 1986/Ex. 1- 
3. p. 432.2). The Monsanto Company 
(1981, as cited in ACGIH 1986/Ex. 1-3, p. 

432.2) reported that gavage 
administration of PNCB for 90 days at 
daily doses of 0.3,10, or 30 mg/kg to 
male and female rats produced 
hemolytic effects and spleen changes at 
all levels, kidney and liver effects at 
mid- to high-level doses, and 
hyperplasia of bone marrow and 
testicular atrophy at the highest dose (30 
mg/kg/day). In 1985, Monsanto reported 
the results of another gavage study in 
rats. After 2 years of PNCB feeding at 
0.1. 0.7, or 5.0 mg/kg/day, animals in the 
mid-and high-dose groups exhibited 
hemolytic effects; in addition, mid- and 
high-dose groups showed microscopic 
spleen, kidney, and liver changes and. at 
the highest dose, bone marrow 
hyperplasia and testicular atrophy 
(Monsanto Company 1985. as cited in 
ACGIH 1986/Ex. 1-3, p. 432.2). 

Rats ted PNCB at doses of 0. 0.1, 0.7, 
or 5 mg/kg/day for up to 2 years showed 
methemoglobinemia at the two highest 
levels, and animals in the 5-mg/kg/day 
group had indications of anemia and 
pigment accumulation in spleen cells. 

No treatment-related increase in tumors 
was observed (Monsanto Company 
1985. as cited in ACGIH 198Q/Ex. 1-3. p. 

432.2) . In a dietary cancer bioassay, rats 
and mice were given PNCB at 
unspecified levels for 2 years 


(Weisberger, Russfield, Homburger et al. 
1978/Ex. 1-535). Only mice were 
affected, with mice of both sexes 
showing an increase in vascular tumors 
at the highest dose and male mice 
showing an increase in liver tumors at 
the lowest dose (Weisberger, Russfield, 
Homburger et al. 1978/Ex. 1-535). 

Maternal toxicity was seen in rats 
given PNCB by gavage at doses of 15 or 
45 mg/kg/day on days 9 through 16 of 
gestation; at the 45-mg/kg level, 
fetotoxicity and teratogenicity were also 
observed (Nair, Johannsen, and 
Schroeder 1985/Ex. 1-752). At 15 mg/kg, 
maternal toxicity but no fetotoxicity or 
teratogenic effects occurred; at the 
lowest dose, the only effect was a small 
increase in maternal spleen weight. A 
two-generation reproductive study 
resulted in a reduced mating index in 
rats given 0.7 or 5.0 mg/kg/day 
(Monsanto Company 1984, as cited in 
ACGIH 1986/Ex. 1-3, p. 432.2). Positive 
responses were observed in a mutation 
assay of L5178Y TK mouse lymphoma 
cells (both with and without metabolic 
activation] and in a microbial assay of 
Salmonella strain TA 1535 (in the 
absence of metabolic activation); 
however, no evidence of mutagenicity 
was noted in assays of three other 
Salmonella strains or in assays of 
Chinese hamster ovary cells, rat 
hepatocyte primary culture/DNA repair, 
or rat bone marrow cell clastogenesis 
(Monsanto Company 1980-1984, as cited 
in ACGIH 1986/Ex. 1-3, p. 432.2). PNCB 
produced DNA damage in the liver, 
kidney, and brain cells of rats after a 
single intraperitoneal dose of 30 to 1000 
mg/kg (Cesarone. Bolognesi. and Santi 
1983/Ex. 1-542) and in cultured 
hepatocytes at 1.5 hours after a 3-hour 
treatment (Cesarone, Fugassa, Galle et 
al. 1984/Ex. 1-541). 

p-Nitrochlorobenzene may be 
absorbed through the lungs and skin in 
humans to produce methemoglobinemia. 
Reports of industrial exposures indicate 
that overexposure causes cyanosis, 
weakness, and headache (Saita and 
Moreo 1958/Ex. 1-930; Renshaw and 
Ashcroft 1926/Ex. 1-522). In a study of 
workers exposed to average 
concentrations of PNCB of 55,125, or 143 
ppm and to a 23-ppm concentration of a 
PNCB-nitrophenol mixture, the authors 
concluded that the mixed exposure did 
not produce chronic intoxication but did 
cause increased methemoglobin, the 
appearance of Heinz bodies, headache, 
vertigo, and occasional eczema; these 
effects could not be attributed definitely 
either to skin absorption or to the level 
of PNCB in the mixture (Pasc^ri, Magos, 
and Batskor 1958/Ex. 1-521). No data 
were reported for the 


p-nitrochlorobenzene exposures only 
(Pasc6ri, Magos, and Batskor 1958/Ex. 
1-521). Severe allergic dermatitis is 
reported to be frequent in workers 
handling PNCB (Gosselin, Smith, and 
Hodge 1984, p. 11-214). 

Based on this evidence. OSHA is 
proposing to extend an 8-hour TWA 
limit of 1 mg/m* for p- 
nitrochlorobenzene, and a skin notation, 
to agricultural workplaces. The Agency 
preliminarily concludes that these limits 
are necessary to protect workers in 
agriculture from the significant risks of 
methemoglobinemia and changes in the 
spleen, liver, and kidney possible at 
higher exposure levels. OSHA is also 
proposing a skin notation in agriculture 
because dermal absorption of PNCB has 
been shown to cause systemic effects in 
humans and animals. The Agency 
preliminarily finds that 
methemoglobinemia and spleen, kidney, 
and liver damage constitute material 
impairments of health. In addition, 
promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

PARATHION 

CAS: 56-38-2; Chemical Formula: 

CioHuNaPS 
H.S. No. 2122 

In general industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for parathion is an 8-hour TWA of 
0.1 mg/m*; this limit also has a skin 
notation, which indicates that 
percutaneous absorption is a significant 
route of exposure for this substance. 
There is no limit in agriculture. The 
ACGIH has a TLV^-TWA of 0.1 mg/m* 
with a skin notation. NIOSH has a 10- 
hour TWA REL of 0.05 mg/m* for 
parathion. OSHA is proposing a limit of 
0.1 mg/m* as an 8-hour TWA, and a skin 
notation, for parathion in agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

Parathion is a yellow to deep brown 
liquid with a faint, garlic-like odor. It is 
an organophosphorus pesticide that is 
used as an insecticide and acaricide 
(Hawley’s 1987. p. 874; ACGIH 1986, p. 
458). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

Parathion causes cholinesterase 
inhibition in humans and animals. The 
oral LDso in rats is 2 mg/kg. and the 
dermal LOso in rabbits is 15 mg/kg 
(RTECS 1990). In rats, the LCw is 84 mg/ 
m* for 4 hours (RTECS 1990). Signs and 
symptoms of acute exposure in animals 
include lacrimation. tachypnea. 
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dyspnea, asynergy, convulsions, 
diarrhea, depression, paresis, tremors, 
and prostration (HSDB 1990). The 
highest dietary concentration that 
produced no symptoms in rats was 10 
ppm for 2 years: a dietary level of 25 
ppm caused illness (Lehman 1952, in 
ACGIH 1986, p. 458). Edson observed 
that rats given a dose equivalent to 0.42 
mg/person/day for 84 days showed no 
effects but that a 48 percent drop in red 
blood cel) cholinesterase levels occurred 
when these animals were administered 
a dose equivalent to 4.2 mg/person/day 
(Edson et al. 1964, In ACGIH 1986, p. 

458). Dogs were given dietary doses of 1. 
2, or 5 ppm parathion for 24 weeks; 1 
ppm produced a minimal but significant 
reduction in plasma cholinesterase, and 
a dose of 2 or 5 ppm reduced plasma 
cholinesterase levels by 60 to 70 percent 
(NRG 1977, (Drinking Water and Health 
1977)). 

In humans, the lowest lethal oral 
parathion dose is 171 pg/kg: the lowest 
lethal dose by dermal absorption is 7143 
I^g/kg (RTECS 1990). Fatal human 
poisonings have occurred through 
ingestion, skin exposure, and inhalation 
(Proctor, Hughes, and Fischman 1988, p. 
391). The signs and symptoms of 
parathion overexposure Include miosis, 
blurred vision, tearing, chest tightness, 
wheezing, laryngeal spasms, and 
excessive salivation (Proctor, Hughes, 
and Fischman 1988, p. 392). 
Gastrointestinal effects such as 
anorexia, vomiting, abdominal cramps, 
and diarrhea occur within 15 minutes to 
2 hours after ingestion of parathion 
(Koelle 1963, in Proctor, Hughes, and 
Fischman 1988. p. 392). The most serious 
effect of exposure is muscle paralysis; 
central nervous system effects include 
giddiness, confusion, ataxia, slurred 
speech, convulsions, and coma (Taylor 
1985, in Proctor, Hughes, and Fischman 
1988, p. 392). Four volunteers given oral 
doses of 1 or 2 mg/person/day did not 
show signs of cholinesterase inhibition 
but did show distinctly different rates of 
excretion (Morgan et al. 1977. in Hayes 
1982, p. 381). A 12-year old boy exposed 
to bed sheets contaminated with 
parathion suffered an elevated blood 
pressure and respiratory failure and 
became comatose; the pupils of his eyes 
were characteristically contracted 
(Waldbott 1973. in HSDB 1985). In 
Colombia. 600 people were poisoned by 
eating bread baked with flour 
contaminated with parathion; 
approximately 25 percent of the victims 
suffered mild poisoning and experienced 
symptoms such as abdominal pain, 
headache, blurred vision, tremor, 
dizziness, and weakness. Others 
showed profuse sweating, constricted 


pupils, and irritability; a few 
experienced acute pulmonary edema, 
severe diarrhea, cyanosis, and 
salivation (Waldbott 1973, in HSDB 
1985). Absorption of parathion by 
inhalation caused a greater depression 
of cholinesterase activity than 
absorption by the percutaneous route 
(Hartwell et al. 1964, in ACGIH 1986. p. 
458). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that parathion inhibits cholinesterase 
activity and causes nervous system 
effects. OSHA preliminarily finds that, 
in the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that 
establishing a permissible exposure 
limit of 0.1 mg/m’ as an 8-hour TWA. 
and a skin notation, is necessary to 
significantly reduce the risk of these 
material health impairments. In 
addition, promulgation of this limit will 
make the PEL for parathion consistent 
across all OSHA-regulated sectors. 
PHORATE 

CAS: 298-02-2; Chemical Formula: 

CTHiTOaPS, 

H.S. No. 1319 

OSHA has no limit for phorate in the 
construction, maritime, or agriculture 
industry. The ACGIH has limits of 0.05 
mg/m’ as an 8-hour TWA and 0.2 mg/m’ 
as a STEL for phorate, with a skin 
notation. NIOSH has no REL for this 
substance but concurs ( Ex. 8-47, Table 
Nl) with the limit being proposed. 

OSHA is proposing an 8-hour PEL of 
0.05 mg/m’ and a 15-minute STEL of 0.2 
mg/m’, and a skin notation, for phorate 
in these industries. These limits are the 
same as those recently promulgated for 
phorate in general industry. 

Phorate is an organophosphate that 
takes the form of a clear liquid and is 
used as an insecticide. When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Phorate is a hi^ly toxic 
cholinesterase inhibitor in animals. The 
oral LDso in rats ranges from 1.1 to 2.0 
mg/kg (Hayes 1982, p, 391) and is 6.6 
mg/kg in mice (RTECS 1990). The 
dermal LDso in rabbits is 99 mg/kg 
(RTECS 1990). Rats exposed to daily 
doses of phorpte showed cholinesterase 
inhibition effects above 0.15 mg/kg/day 
but no effects below this level. The no¬ 
effect level in dogs is between 0.01 and 
0.05 mg/ kg/day (Gaines 1969/ Ex. 1- 
320). In humans, phorate causes 
classical symptoms of cholinesterase 
inhibition, including anxiety. 


restlessness, headache, emotional and 
behavioral changes, excessive dreaming, 
and confusion. In severe cases, exposure 
to pherate causes loss of muscle 
coordination, difficulty In breathing, 
pulmonary rales and rhonchl. 
convulsions, coma, and death. Several 
cases of human phorate poisoning have 
been reported (Hayes 1982, p. 391). 

The proposed rule’s limits of 0.05 mg/ 
m’ as an 8-hour TWA. supplemented by 
a STEL of 0.2 mg/m’ and a skin notation, 
are based on calculations that the no¬ 
effect level in humans would lie in the 
range between 0.21 and 0.7 mg/day, and 
that use of an appropriate safety factor 
would suggest an 6-hour limit of 0.05 
mg/m’, with a STEL of 0.2 mg/m’, to 
ensure against excursions greatly In 
excess of the TWA limit. 

OSHA preliminarily finds that limits 
of 0.05 mg/m* as an 8-hour TWA and 0.2 
mg/m’ as a STEL, and a skin notation, 
will protect workers exposed to phorate 
in construction, maritime, and 
agriculture against cholinesterase 
inhibition and its associated effects, 
which include respiratory symptoms, 
nausea, confusion, and vomiting. The 
Agency preliminarily concludes that, in 
the absence of an OSHA limit, phorate- 
exposed employees are at significant 
risk of experiencing such effects and 
that establishing a PEL, STEL, and skin 
notation will substantially reduce these 
risks. OSHA believes that 
cholinesterase inhibition and its 
symptoms clearly constitute material 
impairments of health. Promulgation of 
this limit will also make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

PROPANE 

CAS: 74-98-6; Chemical Formula: C^Ha 
H.S. No. 2134 ^ 

OSHA is not proposing to extend the 
limit that currently exists for propane in 
general industry—1000 ppm—to the 
construction and agriculture sectors. 

The only known health effect associated 
with exposure to this substance is 
asphyxiation, which occurs at levels 
that far exceed 1000 ppm. 

In 1968, the ACGIH TLV® (and thus 
OSHA's PEL for general industry) was 
1000 ppm as an 8-hour TWA. By 1970, 
however, the ACGIH had deleted its 
TLV*-TWA for propane in favor of a 
listing in Appendix E, “Some Simple 
Asphyxiants.** Since 29 CFR 1926, the 
construction standards, reference the 
1970 TLVs. no numerical limit for 
propane is currently in effect in 
construction. 

The stated goal of this rulemaking is 
to achieve consistency across all OSHA- 
regulated sectors; however, there 
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appears to be no health basis for 
adopting the general industry limit for 
propane in other sectors. This case is 
thus the only exception to this stated 
objective. 

The real hazard with propane is its 
explosivity, and 29 CFR 1910.110 
effectively sets a PEL for propane of 
approximately 5500 ppm, which is 25% 
of the LEL (lowest explosive limit) of 
22,000 ppm. It is the opinion of the 
Agency that 1910.110 sufficiently 
regulates propane, and that a PEL 
established under 29 CFR 1910.1000 
would not therefore reduce a significant 
health risk. 

Because propane is only one of the 
simple asphyxiants in use in general 
industry (others are acetylene, argon, 
helium, hydrogen, propylene, ethanol, 
etc.), OSHA solicits comment on the 
policy enunciated here, which is to 
regulate the simple asphyxiants as 
explosive substances, i.e., in accordance 
with their physical, rather than 
chemical, hazards. Specifically, OSHA 
seeks comments on whether PELs based 
on health effects are also needed for 
these substances to reduce a significant 
risk to exposed workers. 

PROPOXUR (Baygon) 

CAS: 114-26-1; Chemical Formula: 

CnHijNQ, 

H.S. No. 1337 

OSHA has no limit forpropoxur in the 
construction, maritime, and agriculture 
industries. The ACGIH has established 
an 8-hour TLV*-TWA of 0.5 mg/m* for 
this substance. NIOSH has no REL but 
concurs (Ex. 8-47, Table Nl) with the 
limit being proposed. OSHA is 
proposing an 8-hour TWA limit of 0.5 
mg/m* for propoxur in the construction, 
maritime, and agriculture industries. 

This limit is the same as tlie limit 
recently promulgated for general 
industry. 

Propoxur is a white, odorless, 
crystalline carbamate. It is used as an 
insecticide, particularly for flea and tick 
control on animals, and as a 
molluscicide (ACGIH 1986, p. 499 ; 
Hawley’s 1987. p. 660). When used in 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Like all carbamate insecticides, 
propoxur causes reversible 
cholinesterase inhibition. The oral LD mS 
in male and female rats are 83 and 86 
mg/kg, respectively; for both sexes, the 
dermal LDso is greater than 2400 mg/kg 
(Gaines 1969/Ex. 1—320). Dietary studies 
m rats at levels of 7.5 mg/kg/day for 28 
days or at 800 ppm for 3 months found 
no adverse effects (Association of 


American Pesticide Control Officials. 

Inc. 1966/Ex. 1-1011). Rats were 
exposed to propoxur concentrations of 
5, 7.18.7, or 31.7 mg/m* 6 hours/day, 5 
days/week for 12 weeks; animals in the 
high-dose group showed depressed red 
blood cell and brain cholinesterase 
levels, and plasma cholinesterase was 
depressed by as much as 20 to 30 
percent (Association of American 
Pesticide Control Officials, Inc. 1966/Ex. 
1 -1011). 

In humans, a few cases of mild 
propoxur poisoning have been reported 
among sprayers of this insecticide and 
among residents of propoxur-treated 
homes (Vandekar, Hedayat, Plestina. 
and Ahmady 1968/Ex. 1-679). Based on 
a survey of 696 pet care facility workers, 
Hines et al. (American Industrial 
Hygiene Association Journal 50:466-472, 
1989) reported an association between 
exposure to propoxur and an increased 
frequency of convulsions, muscle 
twitches, fatigue, and headaches. In a 
study of human volunteers, a single oral 
dose of 1.5 mg/kg propoxur caused a 
depression in red blood cell 
cholinesterase and gastrointestinal 
symptoms that disappeared 2 hours after 
ingestion. Oral doses of 0.75 to 1.0 mg/ 
kg produced no symptoms but did 
depress erythrocyte cholinesterase 
(Vandekar. Plestina, and Wilhelm 1971/ 
Ex. 1-680). 

OSHA is proposing an 8-hour TWA of 
0.5 mg/m* for propoxur in construction, 
maritime, and agriculture. The Agency 
preliminarily concludes that this limit 
will protect workers in these sectors 
against the significant risk of 
cholinesterase inhibition associated 
with exposure to this substance. OSHA 
believes that cholinesterase inhibition is 
a material health impairment. 
Promulgation of this limit will also make 
the PEL for this substance consistent 
across all OSHA-regulated sectors. 
RONNEL 

CAS: 299-84-3; Chemical Formula: 

(CH30)2PS0C6H2CU 
H.S. No. 1349 

OSHA has a limit of 15 mg/m* TWA 
for ronnel in construction and maritime 
operations. There is no limit in 
agriculture. The ACGIH has a TLV®- 
TWA of 10 mg/m* for this substance. 
NIOSH has no REL for this substance 
but concurs (Ex. 8-47, Table Nl) with 
the limit being proposed. OSHA is 
proposing an 8-hour TWA of 10 mg/m* 
for ronnel in agriculture, construction, 
and maritime. This limit is the same as 
the PEL recently promulgated for ronnel 
in general industiy. 

Ronnel is a white powder. It is used as 
an insecticide (ACGIH 1986, p. 513; Farm 
Chemicals Handbook 1990. p. C252). 


When used in pesticidal applications 
and in accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Ronnel is an indirect cholinesterase 
inhibitor that affects the blood plasma 
rather than red cell acetylcholinesterase 
(Plapp and Casida 1958a/Ex. 1-657). The 
acute oral LDso in rats is reported as 
1250 and 2630 mg/kg for males and 
females, respectively. The oral LDso in 
dogs is greater than 500 mg/kg 
(McCollister, Oyen, and Rowe 1959/Ex. 

1- 594). Tw^o-year dietary studies of rats 
fed up to 50 mg/kg/day showed no 
effect on growth rate, food consumption, 
survival, or hematopoiesis (McCollister, 
Oyen. and Rowe 1959/Ex. 1-594). In a 
study by Gladenko and Stxik (1972, as 
cited in ACGIH 1986/Ex. 1-3. p. 513), 
albino rats developed clinical symptoms 
of motor irritation, tremor, increased 
auditory and tactile sensitivity, 
lacrimation, and salivation within 2 
weeks of exposure to ronnel 
concentrations of between 164 and 328 
mg/kg; some animals died during the 
latter part of the study. At exposures 
below 16.4 mg/kg, no ill effects were 
observed (Gladenko and Stuk 1972, as 
cited in ACGIH 1986/Ex. 1-3, p. 513). A 

2 - year feeding study in dogs exposed to 
daily doses of 10 mg/kg showed no ill 
effects except cholinesterase depletion 
(Worden, Noel, and Mawdesley-Thomas 
1972/Ex, 1-583). Oral administration of 
ronnel to pregnant rats and rabbits has 
been associated with adverse 
reproductive and developmental effects 
(RTECS1990). 

Patch tests of 50 human subjects 
showed that ronnel has no skin- 
sensitizing potential (McCollister, Oyen, 
and Rowe 1959/Ex. 1-594). 

OSHA is proposing an 8-hour TWA 
PEL of 10 mg/m* for ronnel in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risk of 
cholinergic effects associated with 
exposure to this substance. OSHA 
believes that thisTimit will substantially 
reduce this significant risk and that 
cholinesterase inhibition constitutes a 
material health impairment. 

Promulgation of this limit will also make 
the PEL for ronnel consistent across all 
OSHA-regulated sectors. 

SULPROFOS 

CAS: 3540CM3-2; Chemical Formula: 

C12H19O2PS3 
H.S. No. 1380 

OSHA has no limit for sulprofos in the 
construction, maritime, or agriculture 
industry. The ACGIH has an exposure 






26386 


Federal Register / Vol. 57, No. 114 / Friday. June 12. 1992 / Proposed Rules 


limit of 1 mg/m* as an 8-hour TWA. 
NIOSH has no REL for this substance 
but concurs (Ex. 8-47. Table Nl) with 
the limit being proposed. OSHA is 
proposing an 8-hour TWA of 1 mg/m* 
for sulprofos in agriculture, construction, 
and maritime. This limit is the same as 
that recently promulgated for general 
industry. 

Sulprofos. also known as the 
insecticide Bolstar, is a tan liquid 
(ACGIH 1986, p. 547). When used In 
pesticidal applications and in 
accordance with the label, this 
substance is regulated by the EPA under 
the Federal Insecticide. Fungicide, and 
Rodenticide Act (FIFRA). 

Like all organophosphate pesticides, 
sulprofos inhibits the enzyme 
cholinesterase. Kimmerle (1982b. as 
cited in ACGIH 1986/Ex. 1-3, p. 547) 
conducted an extensive animal study on 
the effects of sulprofos. He reported that 
the acute toxicity of sulprofos is species- 
dependent: rats have an oral LDso of 100 
to 300 mg/kg and mice have an oral LDm 
of 1600 to 1800 mg/kg. The reported 
dermal LDsoS are greater than 1000 mg/ 
kg in rats and 800 to 1000 mg/kg in 
rabbits. In rabbits, sulprofos did not 
irritate the skin or eyes, and it had no 
dermal sensitization effects in guinea 
pigs. Inhalation studies showed no 
fatalities in rats exposed to sulprofos 
aerosol concentrations of up to 4130 mg/ 
m* over a period of 4 hours. In a 3-week 
inhalation study in which rats were 
exposed to aerosol concentrations of 6. 
14. or 74 mg/m*. the two highest 
concentrations produced cholinergic 
symptoms; no observable effects were 
seen at the lowest concentration. Two- 
year feeding studies by Kimmerle 
(1982b, as cited in ACGIH 1986/Ex. 1-3, 
p. 547) in dogs, rats, and mice showed 
that sulprofos concentrations of 150 
ppm, 250 ppm, or 400 ppm were 
tolerated by all species, with no 
sulprofos-related tissue changes, signs 
of toxicity, or oncogenic effects. The 
overall NOELs were 10 ppm in dogs. 6 
ppm in rats, and 2.5 ppm in mice. 
Kimmerle*s ingestion studies in rats and 
rabbits dosed at levels of 3,10. or 30 
mg/kg/day of sulprofos showed no 
embryotoxic or teratogenic effects 
among the offspring of these animals, 
and a three-generation diet study in rats 
also produced no adverse reproductive 
effects. Mutagenic studies reported by 
the same author in mice were negative. 
Separate subacute inhalation studies 
also showed no effects on blood 
cholinesterase levels in rats exposed to 
6 mg/m* (Zielhuis and van der Kreek 
1979/Ex. 1-613). There are no reported 
cases of poisoning in humans (ACGIH 
1986/Ex. 1-3, p. 547). 


OSHA is proposing an 8-hour TWA 
limit of 1 mg/m* for sulprofos in the 
construction, maritime, and agriculture 
Industries. The Agency preliminarily 
concludes that this limit will protect 
workers in these sectors from the 
significant risk of cholinesterase 
inhibition, the most sensitive indicator 
of exposure to this substance. The 
Agency believes that this limit will 
substantially reduce this significant risk, 
and that cholinesterase inhibition 
constitutes a material impairment of 
health. Promulgation of this limit will 
also make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

TERPHENYLS 

CAS: 28140-60-3; Chemical Formula: 

CieHu 

H.S. No. 1384 

OSHA’s PEL in construction and 
maritime for the terphenyls is 1.0 ppm as 
a ceiling limit. There is no limit in 
agriculture. The ACGIH has a 0.5-ppm 
ceiling limit for these substances. 

NIOSH has no REL but concurs (Ex. 8- 
47, Table Nl) with the limit being 
proposed. OSHA is proposing a PEL in 
construction, maritime, and agriculture 
of 0.5 ppm as a ceiling limit for 
terphenyls. This limit is the same as that 
recently promulgated for general 
industry. 

Terphenyls are colorless or light 
yellow solids; commercial preparations 
contain mixtures of ortho-, meta-, and 
paraterphenyls. Terphenyls are used as 
heat transfer fluids and reactor coolants 
(ACGIH 1986, p. 559). 

The terphenyls are primary irritants 
that cause eye. skin, and respiratory 
tract irritation. Haley, Detrick, Komesu 
et al. (1959/Ex. 1-326) reported that 
mixtures of terphenyls caused 
conjunctival irritation when instilled 
into the eyes of rabbits and damaged 
guinea pig skin following intracutaneous 
injection. Cornish, Bahor, and Ryan 
(1962/Ex. 1-410) determined LDw values 
of 1900. 2400, and greater than 10.000 
mg/kg for the ortho-, meta-, and para¬ 
terphenyls. respectively. These authors 
also conducted 30-day feeding studies of 
rats involving doses of 250 or 500 mg/ 
kg/day of the individual terphenyl 
isomers. Rats fed ortho-terphenyl 
showed elevated liver and kidney 
weight ratios; rats fed meta-terphenyl 
displayed elevated kidney weight ratios 
only; and rats fed para-terphenyl 
showed no elevation in liver or kidney 
weight ratios. Two studies by Petkau 
and Hoogstraaten (1965/Ex. 1-432) and 
Young. Petkau. and Hoogstraaten (1969/ 
Ex.1-459) have shown that the 
terphenyls have nephrotoxic effects and 


cause hepatic damage in rats fed 33 me/ 
kg/day. 

Inhalation by rats of high 
concentrations (66 to 339 ppm) of mixed 
or individual isomers for periods ranging 
from 1 hour to 14 days resulted in 
tracheobronchitis, pulmonary edema, 
and death at higher doses (Proctor. 
Hughes, and Fischman 1988. p. 459). 
Adamson, Bowden, and Wyatt (1969 /Fjc. 
1-293) published a study in which rats 
exposed to terphenyl aerosols for 7 
hours per day at a concentration of 50 
mg/m* (approximately 5 ppm), for a 
period of 8 days developed 
morphological changes in their 
pulmonary cell mitochondria; the 
number of vacuolated mitochondria was 
directly related to duration of exposure. 

Weeks (1971/Ex. 1-580) and Weeks 
and Lentle (1970/Ex. 1-682) conducted a 
clinical survey of 47 workers with 
ongoing exposure to terphenyl coolant in 
a nuclear facility. The study represented 
122 person-years of occupational 
exposure, with durations of exposure 
ranging from 6 months to 7 years. The 
airborne concentrations of terphenyl 
varied, measuring 0.094 mg/m* in 
general working areas and up to 0.89 
mg/m* in areas with organic piping 
equipment. The terphenyl coolant was 
determined to be a primary irritant, even 
in those workers wearing protective 
clothing, because skin moistness 
increased dermal sensitivity to the 
terphenyls (Weeks 1971/Ex. 1-580; 
Weeks and Lentle 1970/Ex. 1-682). Testa 
and Masi (1964/Ex. 1-578) reported that, 
at concentrations above 10 mg/m* 
(approximately 1 ppm. the current 
OSHA ceiling limit in construction and 
maritime), workers reported both eye 
and respiratory irritation. 

OSHA is proposing a ceiling limit of 
0.5 ppm for the terphenyls in 
construction, maritime, and agriculture. 
The Agency preliminarily concludes that 
this limit will protect workers in these 
sectors against the significant risk of 
primary irritation of the eyes, skin, and 
upper respiratory tract potentially 
associated with exposure to very low 
airborne levels of the terphenyls. The 
Agency believes that this limit will 
substantially reduce these significant 
risks and that primary Irritation and 
metabolic effects constitute material 
health impairments. Promulgation of this 
limit will make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 
m-TOLUIDINE 

CAS: 108-44-1; Chemical Formula: 

CrFbN 

H.S. No. 1401 







Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


26387 


OSHA has no PEL for m-toluidine in 
Lhe consiraclicn, maritime, and 
agriculture industries. The ACGIH has a 
2 -ppm 8-hour TLV*-TWA. with a skin 
notation. NI05H has no REL for this 
Substance. OSHA is proposing a PEL of 
2 pom as an 8-hour 'HVA, and a skin 
notation, for this substance in the 
construction, maritime, and agriculture 
industries. This is the limit recently 
promulgated for m-toluidine in general 
industry. 

m-Toluidine is a light yellow liquid. It 
is used as an intermediate in the 
manufacture of dyes and other 
chemicals (ACGIH 1988. p. 589). 

Like other aniline derivatives, m- 
toiuidine produces methemoglobinemia 
in humans and experimental animals. 
The oral LDsoS in rats and mice are 450 
and 740 mg/kg, respectively (RTECS 
1990). When m-toluidine was tested on 
the eyes and skin of rabbits, moderate to 
strong irritation resulted (NIOSH 1979b, 
as cited in ACGIH 1988/Ex. 1-3. p. 589). 
A mean maximal methemoglobinemia of 
60.2 percent was reported to occur 
following the intravenous administration 
of 27 mg/kg m-toluidine in cats (McLean, 
Starmer, and Thomas 1989/Ex. 1-425). 
Rodent carcinogenicity studies cited by 
Lhe ACGIH (1988/Ex. 1-3, p. 589) were 
either inconclusive or negative; 
however, NIOSH (Ex. 8-47, Table N-2) 
pointed out in the prior rulemaking that 
this substance is an aromatic amine like 
0 - and p-toluidine, both of which are 
carcinogenic. 

The effects in humans of exposure to 
m-toluidine. when it is either absorbed 
through the skin or delivered via 
inhalation, are hematuria and 
methemoglobinemia. Exposure to 40 
ppm for 60 minutes causes severe 
poisoning (Goldblatt 1955/Ex. 1-417). 
There are no epidemiological studies of 
workers exposed only to m-toluidine 
(ACGIH 1986/Ex. 1-3. p. 589). 

OSHA is proposing a 2-ppm 8-hour 
TWA and a skin notation for m- 
toluidine in the construction, maritime, 
and agriculture industries. The Agency 
preliminarily concludes that this limit 
will protect workers from the signihcant 
risk of metabolic effects, such as 
hematuria and methemoglobinemia, 
associated with exposure to m-toluidine. 
OSHA believes that hematuria, 
methemoglobinemia, and the other 
metabolic effects associated with 
exposure to m-toluidine constitute 
material impairments of health. 
Promulgation of this limit will also make 
the PEL for this substance consistent 
across all OSHA-regulated sectors. 
2.4.0-TRlNrrROTOLUENE (TNT) 

CAS: 118-98-7; Chemical Formula: 

C7H5N,0» 


H. S. No. 1413 

OSHA*s PEL for 2.4,6-trinitrotoluene 
(TNT) in construction and maritime is 

I. 5 mg/m* as an 8-hour TWA, with a 
skin notation. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.5 mg/m*, also with a skin 
notation, for this chemical. NIOSH has 
no REL for this substance but concurs 
(Ex. 8-47, Table N-1) with the limit 
being proposed. OSHA is proposing an 
8 -hour TWA of 0.5 mg/m*, and a skin 
notation, for this substance in 
construction, maritime, and agriculture. 
Promulgation of this limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

TNT occurs as yellow, needle-like 
crystals. It is used as a high explosive 
(ACGIH 1986, p. 610). 

TNT causes destruction of the red 
blood cells and methemoglobinemia in 
experimental animals. The oral LDsoS in 
rats and mice are 795 and 860 mg/kg. 
respectively. Rats given 50 mg/i^ per 
day in the diet showed anemia, lesions 
of the spleen, liver and kidney damage, 
and bladder carcinoma (Proctor. 

Hughes. Fischmann 1988, p. 497). In a 
study by Dilley et al. (cited in HSDB 
1990), rats were given 0,0.002, 0.01,0.05, 
or 0.25 percent TNT in the diet for 13 
weeks. Rats receiving the highest dose 
exhibited anemia with reduced 
erythrocytes, hemoglobin, and 
hematocrit, as well as reduced testicular 
size; all effects except the testicular 
atrophy were reversible after the 
exposure period. 

The ACGIH*8 limit was selected on 
the basis of health surveys conducted 
among occupationally exposed workers. 
Fairhall (1957e, as cited in ACGIH 1988/ 
Ex. 1-3, p. 610) describes dermatitis, 
cyanosis, gastritis, acute yellow atrophy 
of the liver, and aplastic anemia as 
possible effects of exposure to TNT. 
According to Soliman (1957/Ex. 1-991), 
blood cell destruction, leucocytosis or 
leucopenia, and varying degrees of 
central nervous system change 
(probably resulting from anoxia), 
peripheral neuritis and tnuscular pain, 
cardiac muscular and menstrual 
irregularities, and urinary and renal 
irritation can also occur as a 
consequence of TNT exposure. TNT has 
irritant properties and may cause 
sneezing, sore throat, or skin irritation 
(von Oettingen 194l/Ex. 1-874). 

A study by Goodwin (1972/Ex. 1-556) 
revealed 38 cases of liver damage in a 
munitions plant where workers were 
exposed to a mean air level of 2.38 mg/ 
m* TNT over a period of 20 years. 

Another study (Morton, Ranadive, and 
Hathaway 1976/Ex. 1-566) found 
elevated levels of liver enzymes in 43 


TNT shell-packers and loaders who 
worked where TNT exposures ranged 
from 0.3 to 0.8 mg/m* over a period of 5 
months. In 1975, Djerassi and Vitany 
(Ex. 1-550) published a paper describing 
hemolytic episodes in three TNT 
workers with glucose-6-phosphale 
dehydrogenase deficiency; although 
these workers were from Iraq, where G- 
O-PDase deficiency has a high (25 
percent) frequency of occurrence, the 
study is also of concern for other 
workers having a high frequency of G-6- 
PDase deficiency. TNT has been 
reported to cause cataracts among 
workers exposed above 1 mg/m* for 5 
years or more (Proctor, Hughes and 
Fischmann 1988, p. 496). The cataracts 
induced by TNT may not regress after 
the cessation of exposure. 

OSHA is proposing an 8-hour TWA of 
0.5 mg/m* for 2,4,6-trinitrotoluene, and a 
skin notation, in the construction, 
maritime, and agriculhire industries. The 
Agency preliminarily concludes that this 
limit is necessary to protect workers in 
these sectors against the significant risk 
of liver damage, hemolytic effects, and 
cataract formation potentially 
associated with exposure to TNT. 

OSHA believes that this limit will 
substantially reduce these significant 
risks and that liver damage and 
hemolysis constitute material health 
impairments. Promulgation of this limit 
will also make the PEL for this 
substance consistent across all OSHA- 
regulated sectors. 

WARFARIN 

CAS: 81-81-2; Chemical Formula: 

Ci«Hi0O4 
H.S. No. 2168 

In general industry, construction, and 
maritime. OSHA*s permissible exposure 
limit for warfarin is 0.1 mg/m* as an 8- 
hour TWA. There is no limit in 
agriculture. The ACGIH has a TLV*- 
TWA of 0.1 mg/m* for this substance; 
NIOSH has no REL but concurs (Ex. 8- 
47, Table N3A) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL in apiculture of 0.1 mg/m* for 
warfarin. This is the limit recently 
established for warfarin in general 
industry. 

Warfarin is an odorless, colorless to 
white, crystalline powder. It is available 
commercially as a dust or liquid 
concentrate and in various formulatio.as 
with other pesticides (HSDB 1987; Hayes 
1982, p. 508). Warfarin is primarily used 
as a rodenticide; it is also used in 
medicine as an anticoagulant (HSDB 
1987). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
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EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

In both animals and humans, warfarin 
acts on the liver to inhibit prothrombin 
formation, which interferes with blood 
clotting; warfarin also damages the 
blood vessels directly. The lowest 
reported oral LDm in rats is 1500 ^g/kg. 
and the LCm in the same species is 320 
mg/m^ (RTCCS1990). The dermal LDw> 
in rats is 1400 mg/kg (RTECS1990). 
Although a large single dose of warfarin 
can cause poisoning, this substance is 
most toxic when ingested daily in small 
amounts over a 5- to 7-day period. Rats 
and mice die after ingesting 1 mg/kgf 
day for 6 days (Booth 1982, in HSDB 
1987). The clinical signs of lethal 
warfarin poisoning include massive 
hemorrhage, visible hematomas under 
the skin and around the joints, and 
bloody discharges from body orifices. 
Shock, weakness, and labored breathing 
may also occur (Booth 1982, p. 955). 
Intramuscular exposure to 10 mg/1^ on 
days 8 through 28 of pregnancy caused 
stillbirths and developmental 
abnormalities in the offspring of dosed 
rabbits (RTECS 1990). 

In humans, the lowest reported lethal 
dose is 6667 /ig/kg (RTECS 1989). 

Several days of warfarin administration 
are usually required to deplete the 
body's stores of clotting factor and to 
produce an anticoagulant effect. A 
single large dose can cause the 
anticoagulant effect after a latency 
period of several days (Wisconsin 
Alumni Research Foundation 1951; Back 
et al. 1978). Toxic doses of warfarin also 
produce dilation and engorgement of 
blood vessels and increased capillary 
fragility, which may further increase the 
risk of hemorrhage (Hayes and Gaines 
1950; Hayes 1963; Heisey et al. 1956). 
Except for abnormal bleeding, warfarin 
has few toxic effects, although anorexia, 
nausea, vomiting, diarrhea, and skin 
lesions may occur in some individuals 
(Goodman 1975, p. 1359). As in animals. 


warfarin is most toxic when Ingested in 
small doses over a period of 5 to 6 days; 
1 to 2 mg/kg/day for 6 days is estimated 
to be lethal (Klaassen, Amdur, and Doull 
1986, p. 564). Warfarin can be absorbed 
throu^ the skin in toxic amounts. A 23- 
year old farmer was exposed to a 0.5- 
percent warfarin sodium salt by skin 
contact for several hours on ten 
occasions during a 24-day period. On 
day 26, he developed gross hematuria. 
On day 27, hematomas appeared on his 
arms and legs and he complained of dull 
pain in both sides of his groin area. On 
day 30, the hematuria resolved and he 
developed nosebleeds. The patient 
recovered fully following atoinistratibn 
of vitamin-K (Fristedt and Sterner 1965, 
p. 205). Warfarin causes fetotoxic and 
teratogenic effects in the offspring of 
women taking this substance as an 
anticoagulant during pregnancy; many 
cases of stillbirths and deformities have 
been attributed to the therapeutic use of 
warfarin (Hall et al. 1980). 

Based on this evidence, OSHA 
preliminarily concludes that, in the 
absence of a permissible exposure limit, 
workers in agriculture are at significant 
risk of experiencing capillary fragility 
and hemorrhage, the principal effects of 
warfarin exposure. The Agency believes 
that establishing an 8-hour TWA PEL of 
0.1 mg/m* will substantially reduce this 
risk. In addition, promulgation of this 
limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

Preliminary Conclusions for the 
Group of Biochemical/Metabolic 
Toxins. For the class of toxic substances 
having biochemical/ metabolic effects. 
OSHA preliminarily concludes that 
occupational exposure presents 
significant risks to health. The effects 
associated with exposure to these 
substances (which inhibit cholinesterase 
activity, interfere with the blood's 
ability to carry oxygen, or produce 
Antabuse-like symptoms and signs) 


range from nausea, bronchoconstriction. 
cardiac irregularities, neurobehavioral 
effects, and unconsciousness to coma 
and death, depending on the severity of 
the exposure. OSHA believes that all of 
these symptoms and signs constitute 
material health impairments. 
Accordingly, the Agency believes that 
establishing the proposed limits for this 
group of toxicants is necessary to 
substantially reduce these significant 
occupational risks among workers in 
construction, maritime, and agriculture. 

13. Substances for Which Proposed 
Limits Are Based on Avoidance of 
Sensitization Effects 

Introduction. OSHA is proposing 
limits for 12 substances on the basis of 
their ability to cause pulmonary or skin 
sensitization. Table C13-1 lists OSHA's 
current permissible exposure limits 
(PELs) for these substances in 
construction and maritime; there are no 
PELs in agriculture for this group of 
sensitizers. Table C13-1 also shows the 
1987-1988 ACGIH TLV* and the NIOSH 
recommended exposure limit (REL) for 
these substances. The last column on 
this table shows the limits for these 
substances recently established by 
OSHA in general Industry; these are the 
limits being proposed for these 
substances in construction, maritime, 
and agricultural workplaces. The CAS 
and HS numbers for these substances 
are also shown in Table C13-1. 

Description of the Health Effects. A 
sensitization reaction, also known as an 
allergic reaction, is defined as an 
adverse response to a chemical 
following a previous exposure to that 
substance or to a structurally similar 
one (Klaassen. Amdur, and Doull 1986/ 
Ex. 1-99). A person who suffers an 
allergic reaction to a chemical is said to 
have become sensitized to that 
substance. 


Table C13-1. Substances for Which Proposed Limits Are Based on Avoidance of Sensitization 


H.S. No./chemical name 


CAS No. 


Current OSHA PEL 
in construction and 
maritime* 


1987-1988 ACGIH 

TLV»** 


NIOSH REL*** 


Proposed OSHA 
PEL In constniction. 
maritime, arx) 
agriculture* 


1066 Captafol (Difolatan)... 

1100 Cobalt metal, dust and fume (as Co) 
1 222 Isophorone diisocyanate_ 


1313 Phenothlazlne« 


2128 p-Phertylene diamine .. 

1315 Phenyl gfyddyl ether (PGE)__ 


242S-06-1 

7440-48-4 

4098-71-9 


92-84-2 

108-50-3 

122-60-1 


0.1 mg/m* TWA.. 


0.1 mg/m* TWA, 
Skin. 

10 pnvn TWA. 


0.1 mg/m* TWA. 
Skia 

0.05 mg/m» TWA. 

0.01 ppm TWA. Skin. 


5 frrg/m* TWA. Skin, 

0.1 mg/m» TWA, 
Skia 

1 pmm TWA. 


0.005 prrrm TWA.. 
0.02 pmm Ceiling 
(10-mln). 


1 pmm Ceiling (18* 
min). 


0.1 mg/m* TWA. 

0.05 mg/m* TWA. 
0.005 pmm TWA 
0.02 pmm STEU 
Skm. 

5 mg/m* TWA 
Skin. 

0.1 mg/m* TWA 
Skia 

1 pmm TWA 
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Table C13-1. Substances for Which Proposed Limits Are Based on Avoidance of Sensitization— Continued 


H.S. No./chertHcal name 

CAS No. 

Cunent OSHA PEL 
in construction and 
maritime* 

1987-1968 ACGIH 

TLV*** 

NIOSH REL*** 

Proposed OSHA 
PEL In construction, 
maritime, and 
agriculture* 

1329 Picric acid..... 

08-89-1 

0.1 mg/m® TWA, 

Skin. 

0.002 mg/m» TWA..... 
0.1 mg/m* TWA. 

0.001 mg/m* TWA..... 

0.1 mg/m* TWA......... 


0.1 mg/m» TWA. 
Skia 

0.002 mg/m* TWA. 
0.1 mg/m* TWA. 

0.001 mg/m» TWA. 
0.06 g/m» STEL 
(60-min) f*. 

0 006 ppm TWA, 

0.02 ppm STEL 

2133 Platinum soluble salts (as Pt).. 

1347 Rho<£um. metal, fume and insoluble com¬ 
pounds (as Rh). 

1348 Rhodium, soluble compounds (as Rh).. 

1373 SubtHisins (Proteolytic enzymes)... 

7440-06-4 

7440-16-6 

7440-16-6 

1395-21-7 

504-84-9 

0.3 mg/m* STElT 
Skin. 

0.002 mg/m* TWA. 

1 mg/m* TWA. 

0.01 mg/m* TWA. 

0.06 ^/m* STEL 
(60-min)*. 

0.006 ppm TWA. 

0.02 ppm STEL. 

. - --- 

1398 To(uene-2,4*diisocyanate (TOO -___ 

0.02 ppm Ceiling........ 

0 005 pmm TWA_ 

0.02 pmm Ceiling 
(10-min). 


•OSHA's PEU do not cufiently apply In AgricuNure; OSHA'a TWA limits are for 8-how exposwes; Its STELs are tor 15 mmutea wiless otherwise specified; and 
its ceiHngs are peaks not to be exceeded for any period of time. 

••The ACGIH TLV*-TWA is fo r y 8*hour exposure; its STELs are IS-mtnute limits not to be exceeded more than 4 tunes In any workir)g day, with a mmtmum 
of 60 minutes between successive STEL exposures; and its ceilmgs are peaks not to be exceeded lor any period of time. 

•••NIOSH TWA limits are for 10 hour/day. 40 hour/week exposures unless otherwise specified, and its ceUmgs are peaks not to be exceeded for any period of 
time unless a duration is specified in parentheses. 

^ Compliance with the subtilisins PEL is assessed by sampling with a high volume sampler (600-600 liters per minute) for at least 60 minutes. 


Sensitization is the result of an 
immune system reaction to a substance; 
although the initial exposure does not 
generate an immediate response, the 
immune system “remembers” the 
substance and reacts strongly at the 
next encounter. A related phenomenon 
is cross-sensitization. Cross- 
sensitization occurs when exposure to 
one substance elicits a sensitization 
reaction not only on subsequent 
exposure to the same substance but also 
on exposure to a different substance 
(usually one with a similar chemical 
structure). 

The toxic manifestations of 
sensitization reactions vary in both 
location and severity. In humans, 
common target organs are the skin and 
the eyes; typical allergic conditions in 
these organ systems are allergic contact 
dermatitis and conjunctivitis, 
respectively. The respiratory system can 
also be sensitized; the resulting 
pathologies include bronchitis and 
asthma (Dean, Murray, and Ward 1986/ 
Ex. 1-195). These allergic reactions are 
mediated by the two immunoglobulins 
IgD or IgE. The involvement of IgD 
results in delayed contact dermatitis. In 
contrast, IgE-mediated reactions cause 
very severe and potentially fatal effects, 
such as acute asthmatic attacks, 
urticaria, and anaphylactic shock. The 
unpredictability and potential 
seriousness of sensitization reactions 
demand that exposures to sensitizing 
substances be carefully controlled. 

Sensitivity to a chemical frequently 
persists throughout the lifetime of an 
individual; in some cases, however, 
sensitization disappears over time. 
Sensitization symptoms are not 
observed after exposure to the 
sensitizing agent (or-to a structurally 


similar chemical) has been discontinued. 
Although it is possible to treat some 
allergies, avoidance is considered the 
best way—and is sometimes the only 
way—to regain good health. 

An additional cause for concern about 
exposure to sensitizing chemicals is 
recent evidence that residual respiratory 
symptoms may continue even after 
exposure is discontinued. For example, 
in the case of tolu€ne-2,4-dii80cyanate 
(TDI), studies by Weill, Butcher, 
Dharmarajan et al. (1981/Ex. 1-1188) 
and Innocenti, Franzinelli, Sartorelli et 
al. (1981/Ex. 1-180) found that sensitized 
workers may exhibit decreased 
pulmonary function or chronic 
bronchitis for as long as three and one- 
half years after cessation of exposure. 

Dose-Response Relationships and 
Sensitization Effects. Like other toxic 
effects, allergic reactions are dose- 
related; that is, in response to larger 
doses of the substance, increasing 
numbers of subjects become sensitized 
and the subsequent reactions become 
more severe. Tlie time course of 
sensitization for any one individual is 
unpredictable. Some individuals are 
sensitized after only one exposure; 
others remain resistant to sensitization 
after a lifetime of exposure. Different 
people are generally sensitive to 
different substances, although some 
substances are more universally 
reactive than others, such as the active 
agent in poison ivy. Various parameters 
influence the likelihood of sensitization 
by a particular chemical; these include 
such factors as “the nature of the 
chemical, concentration, type of 
exposure, genetic susceptibility and 
nongenetic idiosyncrasies” (Emmett 
1986/Ex. 1-226). The sensitization 
reactions observed in occupational 


settings are often the result of dermal or 
inhalation exposure. 

For most of the substances in this 
group, OSHA is proposing limits in 
construction, maritime, and agriculture 
on the basis of health surveys and 
reports of occupationally exposed 
populations; the proposed limits are 
those recently established by OSHA for 
workplaces in general industry. The 
studies available indicate that 
exposures to airborne concentrations of 
these substances that are below a 
certain no-effect level generally do not 
cause sensitization in individuals. 

Where human data were absent or 
sparse. OSHA relied on animal evidence 
to determine where the proposed limit 
should be set. Sensitization reactions in 
animals are generally good predictors of 
immune system reactions in humans 
because chemically induced 
immunological sensitization in 
laboratory animals involves the same 
mechanism as in humans (that is. 
immune reactions in animals can be 
mediated by either IgD or IgE 
immunoglobulins). 

The discussions below describe the 
evidence and explain OSHA’s rationale 
for proposing these limits for these 
substances. These discussions illustrate 
the nature of the risk confronting 
exposed employees in construction, 
maritime, and agriculture and indicate 
the extent to which the risk of 
developing immune sensitization will be 
reduced among workers in these sectors 
by the promulgation of the proposed 
limits. 

CAPTAFOL (DIFOLATAN) 

CAS: 2425-06-1; Chemical Formula: 

C 10 H 9 CI 4 NO 2 S 
H.S. No. 1066 
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OSHA has no permissible exposure 
limit for captafol in the construction, 
agriculture, and maritime industries. The 
ACGIH has a TLV®-TWA of 0.1 mg/ra». 
with a skin notation, for captafol; there 
is no NIOSH REL The Agency is 
proposing a TWA PEL of 0.1 mg/m* for 
captafol in the construction, agricukure, 
and maritime industries. In the prior 
rulemaking. NIOSH (Ex. 0-47, Table 
N6A) concurred that this limit was 
appropriate. The 0.1 mg/m* 8-hour TWA 
PEL was recently estaQished in general 
industry. 

Captafol is a colorless to white, 
crystalline solid with a faint and 
characteristically pungent odor. This 
substance was formerly used as a 
fungicide in agriculture; however, EPA 
canceled the registration for this 
substance in 1987 on the basis of 
captafol’s carcinogenicity in laboratory 
animals (HSDB 1990; ACGIH 1988. p. 

97). Although OSHA is not aware of any 
current use of captafol in those sectors 
being covered by this rule. OSHA 
includes this substance for the sake of 
completeness and to ensure that any 
occupational exposure to captafol of 
which OSHA may not be aware is 
covered by this rule. 

Captafol is a skin sensitizer in guinea 
pigs and a teratogen in several species 
of animals (Clayton and Clayton 1981, p. 
2705). The oral LDso In rats is 2500 mg/kg 
(RTECS1990). Rats fed captafol at 
dietary levels of 1500 or 5000 ppm had 
enlarged livers and, at the higher dose, 
an increase in mortality (Hayes 1982, p. 
583). At autopsy, both liver and kidney 
damage were seen (Hayes 1982, p. 583). 
Dogs fed 100 or 300 mg/kg/day vomited 
and had diarrhea for the first 4 weeks 
and subsequently became slightly 
anemic and developed enlarged kidneys 
and livers. At 10 mg/kg/day. no effects 
were seen (Hayes 1982, p. 583). Tested in 
rats, rabbits, and hamsters by the oral or 
intraperitoneal routes of administration, 
captafol caused embryotoxic. 
developmental, or reproductive effects 
(RTECS 1990). Captafol is mutagenic in 
bacterial and mammalian test systems 
(RTECS 1990). 

In humans, captafol is a known skin 
and respiratory sensitizer (Clayton and 
Clayton 1981, p. 2705). Both agricultural 
and non-agricultural workers have 
developed captafoMnduced dermatitis; 
the rash produced in these cases 
resembles that of poison oak (Clayton 
and Clayton 1981, p. 2710). In one case, a 
welder brushed up against bags of 
captafol at a pesticide distribution plant 
for a penod of 1.5 years with no reaction 
but then developed skin and respiratory 
sensitization, complete with facial 
edema, swelling of the hands, wheezing. 


and marked vesiculation (Clayton and 
Clayton 1981, p. 2710). Several cases of 
photosensitization dermatitis have been 
reported among farm workers (ACGIH 
1986, p. 97). A recent study in florist 
shop workers (Thiboutot, Hamory, and 
Marks 1990, in J. Am. Acad. Dermatol. 
22(l):54-58) showed that at least one 
case of allergic dermatitis in these 
workers was due to captafol; this finding 
was confirmed by patch test. 

The Agency is proposing a 
permissible exposure limit for captafol 
of 0.1 mg/m* as an 8-hour TWA. This 
limit will protect workers construction, 
maritime, and agriculture from the 
significant risks of contact dermatitis, 
respiratory and skin irritation, and 
sensitization that are associated with 
exposure to captafol at the levels 
currently permitted by the absence of an 
OSHA limit The Agency preliminary 
concludes that the proposed 8-hour 
TWA PEL will substantially reduce 
these significant risks. In addition, 
promulgation of these limits will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
COBALT METAL. DUST. AND FUME 

(measured as Co) 

CAS: 7440-48-4; Chemical Formula: Co 
H.S. No. 1100 

OSHA currently has an 8-hour TWA 
limit of 0.1 mg/m* for cobalt metal, dust, 
and fume (measured as cobalt) in the 
construction and maritime. There is no 
PEL in agriculture for these substances. 
The ACGIH has a TLV»-TWA of 0.05 
mg/m* for cobalt and its dust and fume; 
there is no NIOSH REL The Agency is 
proposing a TWA PEL of 0.05 mg/m* for 
cobalt metaL dust, and fume in the 
construction, maritime, and agriculture 
industries. The Agency recently 
established this limit for these 
substances in general industry, and 
NIOSH (Ex. 8-47, Table Nl) concurred 
that this limit was appropriate for these 
sensitizers. 

Cobalt is a hard, gray, magnetic, and 
somewhat malleable metal. It is used in 
steel alloys, jet engines, and in 
cemented carbide abrasives and tools 
(ACGIH 1986, p. 144). 

In addition to sensitization, exposure 
to cobalt fume and dust causes lung 
disease in animals and humans. The 
oral LDso in rats is 6170 mg/kg, and the 
lowest lethal dose in rabbits by oral 
administration is 750 mg/kg (RTECS 
1990). Instilled into the eyes of rabbits, 
finely divided cobalt metal caused 
severe irritation and abscesses of the 
lens, ciliary body, and retina (Grant 
1986. p. 247). Animals acutely poisoned 
by inhalation develop pulmonary 
effusions, hemorrhage, and edema 
(HSDB 1990). Chronic inhalation of a 


cobalt-metal blend at a concentration of 
20 mg cobalt/m* for 3 years caused 
focal fibrosis, bronchial hyperplasia, 
and granulomas (Clayton and Clayton 
1982, p. 1612). Exposure to a 1-mg/m* 
concentration of this blend for 2 years 
had no adverse effects (Clayton and 
Clayton 1982, p. 1612). 

Administration of intratracheal doses 
(10. 25, or 50 mg) of cobalt metal dust 
causes obliterative bronchiolitis 
adenomatosis in guinea pigs (Schepers 
1955/Ex. 1-385). Additional studies in 
animals have shown that exposure to 
cobalt dust or fume causes 
hypersensitivity reactions. Increases in 
serum A-2 globulin and neuraminic acid 
occurred in dogs and rabbits exposed by 
inhalation to cobalt metal, metal fume, 
or carbide blend; injections of cobalt 
chloride produced similar reactions 
(Stokinger and Wagner 1958/Ex. 1-381). 
Studies conducted in miniswine have 
shown that inhalation of 0.1 mg/m* 
cobalt metal dust (50 percent alpha and 
50 percent beta variety, with a size 
range of from 0.4 um to 3.6 um) has 
caused early (onset within 3 months) 
pulmonary disease. Wheezing, which 
indicates hypersensitivity, occurred in 
these animals during the fourth week of 
exposure to 0.1 or 1.0 mg/m* for 6 
hours/day, 5 days/week, for 3 months 
following a 1-week sensitizing dose 
(Kerfoot, Fredrick, and Domeier 1975/ 
Ex. 1-145). 

Workers exposed to cobalt dust 
developed allergic sensitization 
dermatitis, with the most serious 
eruptions occurring in skin areas in 
contact with the dust (Clayton and 
Clayton 1982, p. 1616). Pulmonary 
disease has been reported frequently in 
workers exposed to cobalt in the 
manufacture of cemented tungsten 
carbide (Miller. Davis. Goldman, and 
Wyatts 1953/Ex. 1-40; Lundgren and 
Ohman 1954; Lundgren and Swenson 
1953/Ex. 1-816). Chronic exposure 
generally causes interstitial 
pneumonitis, but fatalities have 
occasionally been reported after 
exposures to cobalt at concentrations of 
1 to 2 mg/m* or less (FairhalL Castberg, 
Carrozzo, and Brin ton 1947/Ex. 1-954; 
Fairhall, Keenan, and Brinton 1949/Ex. 
1-479). Cobalt-cemented tungsten 
carbide workers exposed chronically to 
the dust of this substance develop 
pneumoconiosis, with pulmonary 
insufficiency (Clayton and Clayton 1982, 
p. 1616). An increase in serum A-2 
globulin fraction was reported in the 
case of a welder exposed to fumes 
containing cobalt; the welder had a 
history of exertional dyspnea and an 
abnormal chest x-ray (Siegesmund. 
Funahashi, and Pintar 1974/Ex. 1-372). 
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Two epidemiological studies in 
cobalt-exposed workers have recently 
been published. A cohort mortality 
study by Mur et al. (1987) found a 
statistically significant increase in lung 
cancer mortality in cobalt and sodium 
workers in an electrochemical plant, and 
a study of hard metal workers in Great 
Britain (Kusaka et al. 1986) reports that 
occupationally-induced asthma occurred 
in some cobalt-exposed workers who 
had average exposure levels below 0.05 
mg/m*. In the prior rulemaking, several 
commenters (Ex. 150; Tr. 7-44/7-46; Tr. 
11-108) stated that pulmonary disease 
and ischemic heart disease may be 
associated with exposures to cobalt at 
levels of 0.06 mg/m* and. perhaps, to 
levels somewhat below this 
concentration. In that rulemaking. 

OSHA expressed concern over these 
recent findings and stated the Agency’s 
intention to monitor the literature on 
cobalt carefully to determine whether it 
should be included in a future PEL 
update project. OSHA is continuing to 
monitor the developing literature on 
cobalt; however, the primary objective 
of the present rulemaking is to achieve 
consistency in the Agency’s PELs across 
all sectors. 

Accordingly, the Agency is proposing 
an 8-hour TWA limit for cobalt metal, 
dust, and fume (measured as cobalt) of 
0.05 mg/m* in the construction, 
agriculture, and maritime industries. The 
Agency preliminarily concludes that this 
limit will reduce the significant risk of 
respiratory disease, pulmonary 
sensitization, and allergic dermatitis 
that have been demonstrated to occur at 
higher levels of exposure. OSHA 
preliminarily finds that the proposed 
limit is necessary to substantially 
reduce the risk of these material health 
impairments. In addition, promulgation 
of these limits will make OSHA’s PEL 
for these substances consistent across 
all regulated sectors. 

ISOPHORONE DIISOCYANATE 
CAS: 4098-71-9; Chemical Formula: 

CijHiaN^Oa 
H.S. No. 1222 

OSHA has no limit for isophorone 
diisocyanate (IPDI) in the construction, 
agriculture, and maritime industries. The 
1987-1988 ACGIH TLV«-TWA for IPDI 
was 0.01 ppm. with a skin notation. The 
NIOSH RJ^ for all diisocyanates is 0.005 
ppm as a 10-hour TWA and 0.02 ppm as 
a 10-minute ceiling limit. The Agency is 
proposing PELs of 0.005 ppm as a TWA 
and 0.02 ppm as a STEL, and a skin 
notation, for IPDI. These limits were 
recently established by the Agency for 
IPDI in general industry, and NIOSH 
concurs (Ex. 8-47. Table Nl) that these 
limits are appropriate. 


To date, there is little direct 
information on the acute toxicity or 
health effects associated with exposure 
to this particular isocyanate. However, 
diisocyanates, in general, cause 
irritation of the respiratory tract, 
decreases in pulmonary function, and 
sensitization. The LCm in rats is 123 mg/ 
m* for 4 hours, and the dermal LDso in 
the same species is 1060 mg/kg (RTECS 
1990). There are two reports of workers 
exposed to isophorone diisocyanate or 
other diisocyanates who developed 
asthma or dyspnea, although the 
airborne concentration of IPDI 
associated with these effects was not 
specified (Clarke and Aldons 1981/Ex. 
1-475; Tyrer 1979/Ex. 1-396). In one 
case, a 50-year-old spray painter 
developed a severe case of asthma 
shortly after beginning to use an IPDl- 
containing paint (Clark and Aldons 
1981). This worker subsequently 
responded positively to a bronchial 
challenge (Clarke and Aldons 1981). In 
the other Incident, painters using two- 
pack paints, i.e., those involving a 
reaction between diisocyanates and 
polyhydroxy compounds, are reported to 
develop asthma from inhaling the 
resulting vapors (Tyrer 1979). 

OSHA is proposing a 0.005-ppra 8- 
hour TWA limit, a 0.02-ppm 15-minute 
short-term exposure limit, and a skin 
notation for IPDI in the construction, 
agriculture, and maritime industries. The 
proposed STEL of 0.02 ppm is designed 
to prevent the severe irritation effects 
associated with exposure to the 
diisocyanates even in nonsensitized 
workers, and the proposed skin notation 
will prevent dermal absorption of this 
substance. These are the limits recently 
established for workplaces in general 
industry. OSHA preliminarily concludes 
that these proposed limits will reduce 
the significant risk of immune-system- 
mediated pulmonary sensitization, 
which is associated with isocyanate 
exposure, among workers in 
construction, maritime, and agriculture. 

PHENOTHIAZINE 

CAS: 92-64-2; Chemical Formula: 

S(UH4)2NH 
H.S. No. 1313 

OSHA currently has no occupational 
exposure limit for phenothiazine in the 
construction, agriculture, and maritime 
industries. The ACGIH has a TLV**- 
TWA of 5 mg/m*, with a skin notation; 
there is no NIOSH REL for this 
substance. The Agency is proposing a 
TWA PEL of 5 mg/m*, and a skin 
notation, for phenothiazine in the 
construction, agriculture, and maritime 
industries. OSHA recently established 
this limit for general industry, and 


NIOSH (Ex. 8-47, Table Nl) concurred 
with this limit in the prior rulemaking. 

Phenothiazine ranges in color from 
grayish-green to greenish-yellow and 
can take the form of powder, granules, 
or flakes. This substance is tasteless but 
has a slight odor. Phenothiazine is used 
as an insecticide, antioxidant, 
polymerization inhibitor, antihelminthic 
agent, and as a base in the manufacture 
of pharmaceuticals (HSDB 1984; ACGIH 
1986, p. 472). When used in pesticidal 
applications and in accordance with the 
label, this substance is regulated by the 
EPA under the Federal Insecticide. 
Fungicide, and Rodenticide Act (FIFRA). 

Exposure to phenothiazine causes 
moderate irritation of the skin (Cralley 
and Cralley 1985, p. 178). The lJ)so in 
mice is 5000 mg/k^ acutely poisoned 
animals showed behavioral signs 
(RTECS 1990). Rats given oral doses of 
1250 mg/kg during days 1 through 22 of 
pregnancy showed adverse effects on 
reproduction (RTECS 1990). After pigs 
and cattle have been given anti¬ 
helminthic doses of phenothiazine, they 
develop a photosensitization dermatitis 
with corneal edema (Grant 1988, p. 812). 

A study by Mawhinney and Rakow 
(1968) showed that humans exposed to 
15 to 48 mg/m* of phenothiazine 
developed skin sensitization; symptoms 
of sensitization in workers included 
burning and itching of the skin. 
Accompanying these sensitization 
reactions were pinkish-red-colored hair 
and brown fingernails. Phenothiazine 
has also been reported to cause 
photosensitization of the skin, and 
intense irritation and itching of the skin 
have been associated with inhalation of 
phenothiazine spray (ACGIH 1988/Ex. 
1-3, p. 472). Workers handling 
phenothiazine are reported to have 
developed keratitis, although whether 
photosensitization or physical irritation 
was responsible for this effect is now 
known (Grant 1986, p. 812). Accidental 
exposures to high but unspecified 
concentrations of phenothiazine have 
caused hemolytic anemia, toxic 
hepatitis, skin photosensitization, and 
pruritus (Gosselin, Smith, and Hodge 
1984. p. 11-238). 

OSHA is proposing an 8-hour TWA 
PEL of 5 mg/m*, with a skin notation, for 
phenothiazine; this limit is below the 
exposure range that has been shown to 
cause sensitization reactions in workers. 
OSHA preliminarily concludes that the 
uncontrolled exposures that are possible 
in the construction, agriculture, and 
maritime industries in the absence of an 
OSHA limit potentially pose a 
significant risk of sensitization to 
workers in these sectors. The Agency 
believes that the proposed limit is 
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necessary to reduce this risk among 
workers in these sectors. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
p-PHENYLENE DIAMINE 
CAS: 106-50-3; Chemical Formula: 

(iH4(NH,)a 

RS, No, 2128 

In general industry, construction, and 
maritime, OSHA's current permissible 
exposure limit for p-phenylene diamine 
is 0.1 mg/m* as an 8-hour TWA; this 
limit also has a skin notation, which 
indicates that percutaneous absorption 
is a significant route of exposure for this 
substance. There is no limit in 
agriculture. The ACGIH has an 8-hour 
ITV^-TWA of 0.1 mg/m* for p- 
phenylene diamine, with a skin notation. 
NIOSH has no REL but concurs (Ex. 8- 
47. Table N3A) with the limit being 
proposed. OSHA is proposing an 8-hour 
TWA PEL of 0,1 mg/m*, and a skin 
notation, for p-phenylene diamine in 
agriculture. Ftomulgation of this limit 
will make the PEL for this substance 
consistent across all OSHA-regulated 
sectors. 

p-Phenylene diamine occurs in the 
form of white to light purple crystals 
that oxidize to purple or black on 
exposure to air. This substance is used 
as a hair dye, a photographic developer, 
an intermediate in the manufacture of 
dyes, an ingredient of antioxidants and 
rubber accelerators, and in 
photochemical measurements (ACGIH 
1988, p. 474.8(89); Hawley’s 1987, p. 902). 

p-Phenylene diamine causes 
sensitization of the skin and respiratory 
tract in exposed workers. The oral LDm 
in rats is 80mg/kg, and the lowest lethal 
dose in rabbits by dermal absorption is 
5000mg/kg (RTECS1990). A dose of 
^900mg/kg p-phenylene diamine applied 
to the shaved skin of rabbits was fatal 
(Bumett, Loehr, and Corbett 1977. in 
ACGIH 1988, p. 474,8(89)). A dose of 
250mg placed on the skin caused 
moderate irritation in rabbits and mild 
irritation in guinea pigs (RTECS 1990). In 
varioxis species (dogs, rabbits, cats, and 
frogs), p-phenylene diamine was itself 
only slightly irritating in acute studies: 
however, the products of its oxidation 
were found to be strong skin sensitizers 
(Hanzlik 1923. in ACGIH 1986, p. 474). 
Groups of male and female rabbits were 
given topical treatments of Ig/kg of 1J2 
percent p-phenylene diamine five times/ 
week for applications, or 10 g per 
application once every 2 weeks, for a 
total of seven exposures. The effects 
observed among the animals were 
fissures, scab formation, desquamation, 
acanthosis, and moderate dermal 
fibroplasia (Cosmetic, Toiletry, and 


Fragrance Assoc. 1969, in ACGIH 1986, 
p. 474.9(89]). In chronic studies in which 
mice, rabbits, and rats were given p- 
phenylene diamine in various doses by 
various routes, there were no clinical 
signs or symptoms and no significant 
exposure-related changes as compared 
with controls (ACGIH 1986, p. 

474.10(89)). p-Phenylene diamine has 
been tested for carcinogenicity in mice 
and rats: however, the International 
Agency for Research on Cancer has 
concluded that the evidence in animals 
is inadequate to evaluate p-phenylene 
diamine’s carcinogenicity (lARC 1978, 
Vol. 10, p. 136). A recent study (Bumett 
and Goldenthal 1988, in Food Chem. 
ToxicoL 26(5):467-474) involving 
weanling rats given twice weekly skin 
applications of oxidative hair-coloring 
formulations that included p-phenylene 
diamine, however, has shown significant 
increases in mammary tumors and 
pituitary adenomas in treated compared 
with control animals. 

In humans, p-phenylene diamine- 
induced sensitization dermatitis has 
been reported in workers in the fur- 
dyeing. photography, and cosmetics 
industries. Workers exposed to p- 
phenylene diamine also report 
experiencing frequent bouts of 
inflammation of the pharynx and larynx 
and allergic asthma (Ritter 1921, in 
ACGIH 1986, p. 474). In reports 
describing the effects of accidental 
Ingestion of hair dyes containing p- 
phenylene diamine, symptoms reported 
included acute renal failure, 
methemoglobinemia, hemolysis, 
dyspnea, swelling of the lips, tongue, 
and neck, and muscular rhabdomyolysis 
(ACGIH 1986. p. 474.12(89)). Jaundice 
and subacute atrophy of the liver 
leading to death were observed in a 
female hairdresser who had been in 
contact with hair dyes for over 5 years 
(Israels and Susman 1934, in ACGIH 
1986, p. 474.12(89)). Occupational 
dermatoses of allergic origin have been 
confirmed by patch testing in workers 
exposed to color-developing agents in 
photographic laboratories; p-phenylene 
diamine patch tests were positive in 
several of these workers (Liden, 
Brehmes, and Andersson 1988, in Acta 
Dermato-Venerologica 88(6):514-522). 
Twelve of 13 beauticians who developed 
occupational allergic contact dermatitis 
tested positive to patch tests with p- 
phenylene diamine (Matsunaga, 
Hosokawa, Suzuki. Arima, and 
Hayakawa 1988. in Contact Dermatitis 
18(2).*94-96). Another study has 
confirmed the cataractogenic effects of 
hair dyes containing this substance (Jain 
et al. 1979. in ACGIH 1986, p. 474.12(89)). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 


that p-phenylene diamine causes skin 
and pulmonary sensitization in exposed 
individuals. OSHA preliminarily finds 
that, in the absence of a limit workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that 
establishing the proposed 8-hour TWA 
limit of 0.1 mg/m*, and a skin notation. " 
for p-phenylene diamine in agriculture is 
necessary to substantially reduce these 
risks of material health impairment. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

PHENYL GLYCIDYL ETHER 
CAS: 122-60-1; Chemical Formula; 

CeHsOCHzCHOCR 
H.S. No, 1315 

OSHA's current 8-hour TWA limit for 
phenyl glycidyl ether (PGE) in the 
construction and maritime industries is 
10 ppm. There is no PEL for PGE in 
agriculture. The ACGIH has a TLV®- 
TWA of 1 ppm for this substance; the 
NIOSH REX for PGE is 1 ppm as a 15- 
minute ceiling limit. The Agency is 
proposing an &-hour TWA PEL of 1 ppm 
for PGE in the construction, agriculture, 
and maritime industries. This is the limit 
recently established for PGE in general 
industry. 

Phenyl glycidyl ether is a colorless 
liquid that is used as a chemical 
intermediate, a diluent in uncured epoxy 
resins, and a stabilizer of halogenated 
compounds (ACGIH 1986, p. 476; HSDB 
1986). 

Exposure to PGE causes irritation of 
the skin and respiratory tract and 
sensitization of the skin in humans and 
animals. The oral LDw in rats is 2150 
mg/kg, and the dermal LDm in rabbits is 
1500 mg/kg ^TECS1990). Acutely 
poison^ animals showed signs of 
central nervous system depression and 
died of respiratory paralysis (Smyth. 
Carpenter, Weil, and Pozzarin 1954/Ex. 
1-440). Applied to the skin of rabbits. 

PGE caused moderate-to-severe 
irritation, and irritant effects on the eye 
of rabbits ranged from mild to severe 
(RTECS 1990). Studies by HinCrKodama. 
Wellington, and colleagues (1956/^. 1- 
331) showed pulmonary inflammation 
and liver changes in some of the rats 
exposed to a 100-ppm concentration for 
7 hours daily for 50 days; respiratory 
distress and signs of minimal eye 
irritation were also observed in the 
exposed animals. Terrill and Lee (1977/ 
Ex. 1-390) reported kidney, liver, spleen, 
thymus, and testicular changes in rats 
exposed to phenyl glycidyl ether at 29 
ppm for 4 hours/day, 5 days/week for 2 
weeks. At concentrations of 12 or 5 ppm. 
these authors observed no effects other 
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than hair loss after exposures of 0 
hours/day, 5 days/week for 9 weeks; 
however, after 18 weeks, 10 percent of 
male and 25 percent of female rats 
exhibited alopecia (hair loss). These 
health effects were believed by the 
authors to reflect direct irritation of the 
skin rather than systemic absorption 
(Terrill and Lee 1977/Ex. 1-390). 

Reports of workers using or handling 
phenyl glycidyl ether have described 
moderate skin irritation on prolonged or 
repeated contact. Dermatitis is common 
in industrially exposed workers. In a 
group of 20 PGE-exposed workers. 13 
had serious signs of contact dermatitis: 
Rash with papules, second-degree bums, 
and edema (Mine. Kodama, Wellington 
et al. 1956/]^. 1-331). In a second group 
of PGE-exposed workers with similar 
signs, eight of 15 tested positive on 
patch testing (NIOSH Criteria Document 
1978). NIOSH (1978d/Ex. 1-232) notes 
that the glycidyl ethers are biologically 
reactive compounds because of the 
presence of the epoxide group; these 
compounds have also been shown to 
cause cytotoxic effects and to be 
mutagenic in short-term bioassays 
(RTECS1990). 

The Agency is proposing an 8-hour 
TWA PEL of 1 ppm for phenyl glycidyl 
ether in the construction, agriculture, 
and maritime industries. OSHA 
preliminarily concludes that this limit 
will protect workers in these sectors 
from the significant risk of skin 
sensitization and skin and respiratory 
tract irritation that is potentially 
associated with exposure to PGE. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
PICRIC ACID 

CAS: 88-89-1; Chemical Formula: 

HOC6H,(Na)3 

H.S. No. 1329 

OSHA's current limit for picric acid in 
Ae construction and maritime industries 
is 0.1 mg/m* as an 8-hour TWA. with a 
skin notation. There is no PEL for picric 
acid in agriculture. The 1987-1988 
ACGIH TLV*8 for this substance were 
0.1 mg/m* as a TWA and 0.3 mg/m* as 
a STEL, with a skin notation. NIOSH 
has no REL for picric acid but concurs 
(Ex. 8-47, Table Nl) with the limit being 
proposed. The Agency is retaining its 8- 
hour TWA PEL of 0.1 mg/m*, with a sldn 
notation, in construction and maritime, 
and is proposing the same PEL for 
agricultural workplaces. This action will 
make OSHA’s PEL for picric acid 
consistent across all industry sectors. 

Picric acid occurs in the form of 
colorless to pale yellow, odorless, 
intensely bitter crystals. It is used in 
medicine, explosives, rocket fuels, and 


matches. Picric acid also is used in the 
leather and glass industries and to etch 
copper (ACGIH 1986, p. 490). 

Picric acid and its s^ts are toxic by 
ingestion, skin contact, or inhalation, 
and these substances also are skin 
sensitizers (Schwartz 1944/Ex. 1-367). 
The acute toxicity data for picric acid in 
animals are sparse. In cats, the lowest 
lethal oral dose is 250 mg/kg. and in 
rabbits this value is 120 mg/kg (RTECS 
1990). Injected into the comeal stroma of 
the eyes of rabbits, picric acid caused 
injury even when the solution had been 
neutralized (Grant 1986. p. 737). Animals 
given sublethal doses of picric acid (less 
than or equal to 50 mg/kg) showed 
changes to the kidney at autopsy (NRG 
1982, Vol. 4, p. 240). 

Available reports concerning human 
exposures describe edema, papules, 
vesicles, and desquamations of the face, 
mouth, and nose caused by contact with 
the dust of this substance (Sunderman, 
Weidman, and Batson 1945/Ex. 1-383). 
The symptoms of systemic poisoning 
following skin absorption include 
headache, vertigo, vomiting, nausea, 
diarrhea, and skin and conjimctival 
discoloration, as well as discoloration of 
urine and albuminuria; high-dose 
exposures caused destruction of 
erythrocirtes and produced 
gastroenteritis, hemorrhagic nephritis, 
and acute hepatitis (Sunderman, 
Weidman. and Batson 1945/Ex. 1-383). 
One worker lapsed into a coma after 
inhaling a high (not further specified) 
concentration of picric acid dust (von 
Oettingen 1941). Fh'cric acid dust causes 
eye irritation, and sensitization 
dermatitis may follow dust exposure 
(Grant 1986, p. 737). 

OSHA is retaining its 8-hour TWA 
PEL of 0.1 mg/m* and the skin notation 
for picric acid in the construction and 
maritime industries and is proposing the 
same limit and skin notation in 
agriculture. The Agency preliminarily 
concludes that this limit is necessary to 
protect agricultural workers against the 
dermatitis and sensitization associated 
with occupational exposures to picric 
acid. In addition, promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

PLATINUM (soluble salts) 

CAS: 7440-06-4; Chemical Formula: Pt 
H.S. No. 2133 

In general industry, construction, and 
maritime, OSHA’s current permissible 
exposure limit for the soluble platinum 
salts (measured as platinum) is 0.002 
mg/m> as an 8-hour TWA. There is no 
limit in agriculture. The ACGIH has a 
TLV®-TWA of 0.002 mg/m* for the 
soluble platinum salts. NIOSH has no 


REL but concurs (Ex. 8-47, Table N3A) 
with the limit being proposed. OSHA is 
proposing an 8-hour TWA limit in 
agriculture of 0.002 mg/m* (measured as 
platinum) for the soluble platinum salts. 
Promulgation of this limit will make the 
PEL for these substances consistent 
across all OSHA-regulated sectors. 

Soluble platinum salts include 
substances such as sodium 
chloroplatinate, a yellow-orange, 
odorless solid; ammonium 
chloroplatinate, a yellow-orange solid; 
and platinum tetrachloride, which takes 
the form of brown to red crystals. 
Platinum's soluble salts are used as 
catalysts in the production of high- 
octane gasoline, acids, petrochemicals, 
pharmaceuticals, and vinyl esters, in the 
reclamation of platinum ore, in 
electroplating, and in photographic 
paper sensitization (NIOSH/OSHA 
Occupational Health Guideline 1981, p. 

3; Merck 1983, pp. 80,1235). 

The soluble salts of platinum are 
powerful skin and respiratory allergens 
in humans (Klaassen. Amdur, and Doull 
1986, p. 022). Exposure to the soluble 
platinum salts causes eye irritation and 
skin and pulmonary sensitization in 
humans. Ammonium chloroplatinate has 
an oral LDm in rats of 195 mg/kg. and 
platinum tetrachloride has an oral LEho 
in the same species of 270 mg/kg 
(RTECS 1989). In contact wi& the skin 
of rabbits, 100 mg of platinum 
tetrachloride caused severe irritation 
(RTECS 1989). Platinum tetrachloride 
caused slight, reversible irritation when 
the eyes of rabbits were flooded with 2 
to 5 percent solutions of this substance 
(Grant 1986, p. 748). Acute exposure to 
ammonium chloroplatinate causes 
central nervous system effects, including 
convulsions and coma, before death 
(Clayton and Clayton 1981. p. 1861). 
Small non-lethal doses of this salt cause 
hyperirritability, restlessness, and motor 
excitement in experimental animals 
(Clayton and Clayton 1981, p. 1861). 
Intratesticular or subcutaneous 
administration of a single 26.951-fig/m* 
dose of platinum tetra(^oride to rats 
and mice caused paternal reproductive 
effects (RTECS 1989). 

In humans, the lowest concentrations 
of ammonium chloroplatinate or sodium 
chloroplatinate reported to be toxic in 
humans is 900 ng/m*; at this level, 
coughing and cyanosis were observed 
(RTECS 1989). In contact with the eyes, 
the dusts of soluble platinum salts cause 
burning, lacrimation, and conjunctival 
hyperemia associated with photophobia 
(Grant 1986, p. 748). Severe contact 
dermatitis due to an allergic reaction 
may occur after repeated exposure to 
some platinum salts, such as ammonium 
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or sodium chloroplatinate or platinic 
chloride (Grant 1988. p. 748). Of 306 
platinum refmery workers. 38 tested 
positive when challenged with the 
platinum halide salts (Murdoch et al. 
1986, In Proctor. Hughes, and Fischman 
1986, p. 417). Exposure to these salts is 
associated with a syndrome variously 
referred to as platinum allergy, platinum 
asthma, or platinosis; the signs and 
symptoms of platinosis include runny 
nose, sneezing, tightness of the chest, 
shortness of breath, cyanosis, wheezing, 
and coughing (Hunter et al. 1945; Parrot. 
Herbert, Saindelle, and Ruff 1969. in 
Proctor. Hughes, and Fischman 1988. p. 
417). If exposure to the salts of platinum 
continues, the symptoms become 
progressively worse (Parmeggiani 1983. 
p. 1724). The earliest reported cases of 
platinosis occurred in 1911. when eight 
workers handling platinum salts 
experienced symptoms of throat and ’ 
respiratory irritation (Karasek and 
Karasek 1911, in ACGIH 1986. p. 492). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that exposure to soluble platinum 
compounds causes eye irritation, skin 
sensitization, and asthma in exposed 
workers. OSHA believes that, in the 
absence of a limit, workers in 
agriculture are at significant risk of 
experiencing these adverse exposure- 
related effects. The Agency believes that 
the proposed 8-hour TWA limit of 0.002 
mg/m^ for the soluble salts of platinum 
is necessary to substantially reduce 
these risks of material health 
impairment. Promulgation of this limit 
will also make the PEL for these 
substances consistent across all OSHA- 
regulated sectors. 

RHODIUM METAU FUME. AND 

INSOLUBLE COMPOUNDS 
CAS: 7440-16-6; Chemical Formula: Rh 
RS. No. 1347 

The current OSHA PEL for rhodium 
metal, fume, and insoluble compounds 
(measured as Rh) in general industry, 
construction, and maritime is 0.1 mg/m* 
as an 8-hour TWA. There is no limit in 
agriculture. The ACGIH recommends a 
TLV*-TWA of 1 mg/m* for rhodium 
metal and insoluble compounds. NIOSH 
has no REL but concurs (Ex. 8-47. Table 
Nl) with the limits being proposed. 
OSHA is proposing an 8-hour TWA limit 
of 0.1 mg/m* for rhodium metal fume, 
and insoluble compounds (measured as 
Rh) in agriculture. Promulgation of this 
limit will make the PEL for these 
substances consistent across all OSHA- 
regulated sectors. 

Rhodium metal is silvery white, hard, 
ductile, malleable, and odorless. It is 
available in metal, powder, and spongy 
forms. Rhodium fume is gray. Insoluble 


rhodium compounds include rhodium 
trichloride, rhodium trioxide, and 
rhodium (II) acetate. Rhodium is used as 
an alloy with platinum, in furnace 
windings, laboratory crucibles, 
spinnerets in the rayon industry, 
electrical contacts, jewelry, a catalyst, 
and coatings (Hawley's 1987, p. 1009; 
ACGIH 1986, p. 512). 

Rhodium is a dermal sensitizer. There 
are no toxicity data for rhodium metal or 
fume. Instilled into the eye of rabbits, 
rhodium trichloride caused delayed 
injury, with opacification and 
vascularization (Grant 1986. p. 887). In 
rhodium trichloride, the intravenous 
LDm in rats and rabbits are 198 and 215 
mg/kg, respectively (Landolt, Beck, and 
Russell 1972). Surviving rats showed no 
histological lesions at autopsy 100 days 
later (l^dolt. Beck, and Russell 1972). 
Intravenous injection of a 60 mg/kg dose 
of rhodium trichloride in rats and 
rabbits caused no signs of systemic 
toxicity (Plant 1936). In a carcinogenicity 
bioassay in mice, rhodium trichloride 
was administered to mice in drinking 
water (5 ppm) from weaning imtil death 
(Schroeder and Mitchener 1971). The 
rhodium-treated mice developed a 
significcmtly increased number of 
malignant tumors at multiple sites 
(Schroeder and Mitchener 1971). 

There are no reports of rhodium- 
related systemic toxicity in humans. 
Direct contact of the eyes with the 
insoluble compounds is reported to have 
caused a mild degree of irritation 
(Proctor. Hughes, and Fischman 1988, p. 
433). Dermal sensitization reactions to 
rhodium metal have been reported in 
jewelry workers (Bedello, Goitre, 
Roncarolo, Bundino, and Cane 1987, in 
Contact Dermatitis 17(2):111-112) and in 
precious metal refinery workers (Jirasek 
et al. 1975. in Ceskoslovenska 
Dermatologie 50(6):361-368. as reported 
in NIOSHTIC). 

Based on this evidence in humans and 
animals, OSHA preliminarily concludes 
that rhodium metal, fume, and insoluble 
compounds cause sensitization. OSHA 
therefore preliminarily concludes that, 
in the absence of a limit, workers in 
agriculture are at significant risk of 
experiencing this adverse health effect. 
The Agency believes that an S-hour 
TWA limit of 0.1 mg/m* in agriculture is 
necessary to significantly reduce this 
risk of material health impairment, in 
addition, promulgation of this limit will 
make OSHA's PEL for these substances 
consistent across all regulated sectors. 

RHODIUM. SOLUBLE COMPOUNDS 

(as Rh) 

CAS: 7440-16-6; Chemical Formula: Rh 
H.S. No. 1348 


OSHA's current permissible exposure 
limit for the soluble rhodium compounds 
(measured as Rh) in general industry, 
construction, and maritime is an 8-hour 
TWA of 0.001 mg/m*. There is no limit 
in agriculture. The ACGIH has a TLV«- 
TWA of 0.01 mg/m* for soluble rhodium 
compounds. NIOSH has no REL but 
concurs (Ex. 8-47. Table Nl) with the 
limits being proposed. OSHA is 
proposing an 8-hour TWA limit of 0.001 
mg/m* for the soluble rhodium 
compounds in agriculture. Promulgation 
of this limit will make the PEL for these 
substances consistent across all OSHA- 
regulated sectors. 

Soluble rhodium compounds include 
rhodium nitrate, rhodium sulfate, 
rhodium carbonyl acetylacetonate. and 
rhodium sulfite. Soluble rhodium 
compounds fmd uses in electroplating, 
camera fittings, radio equipment, and 
jewelry, and in laboratory research 
(NIOSH/OSHA Occupational Health 
Guideline 1981, pp. 1, 3). 

Rhodium is a dermal sensitizer. One 
of the soluble rhodium compounds, 
rhodium carbonyl acetylacetonate. is an 
eye irritant and, in contact with the skin, 
a sensitizer that produces delayed Type 
IV sensitization (Johnson, Matthey. and 
Co., Ltd., 1981, as cited in ACGIH 1986. 
p. 512). Several rhodium compounds 
have been found to be potent mutagens 
in bacterial test systems (Kanematsu, 
Horn, and Kada 1980, in Mutat. Res. 
77(2):109-116). 

Based on this evidence in humans and 
animals. OSHA preliminarily concludes 
that soluble rhodium compounds cause 
sensitization. OSHA therefore believes 
that in the absence of a limit workers 
in agriculture are at significant risk of 
experiencing this adverse health effect. 
The Agency believes that a limit of 0.001 
mg/m* for the soluble rhodium 
compounds (measured as Rh) in 
agriculture is necessary to significantly 
reduce the risk of this material health 
impairment In addition, promulgation of 
this limit will make OSHA’s PEL for 
these substances consistent across all 
regulated sectors. 

SUBTIUSINS 

CAS: 9014-01-1 (Proteolytic enzymes); 

Chemical Formula: None 
H.S. No. 1373 

OSHA has no occupational exposure 
limit for the subtilisins in the 
construction, agriculture, and maritime 
industries. The 1987-1988 ACGIH TLV* 
is a ceiling limit of 0.06 ^g/m*. NIOSH 
has no REL for subtilisins but concurs 
(Ex. 8-47, Table Nl) with the limit being 
proposed. The Agency is proposing a 
PEL for the construction, agriculture, 
and maritime industries of 0.06 p. g/m* 
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as a 60-minute STEL (measured by a 
high-volume sampler) for the subdlisins. 
which is the same PEL recently 
established by OSHA for the subtilisins 
in general industry. 

The subtilisins are proteolytic 
bacterial enzymes (produced by various 
Bacillus species) that are used primarily 
in laundry detergents but also in contact 
lens cleaners* film processing* and the 
food industry. They are considered a 
threat to occupational health because 
they cause immune-systera-mediated 
bronchoconstriction and respiratory 
symptoms in addition to primary 
irritation of the skin and respiratory 
tract (ACGIH 1988/Ex. 1 - 8 . p. 540; 

Pepys, Hargreave. Longbottom. and 
Faux 1969/Ex. 1-568). There are almost 
no acute toxicity data for subtilisins. 

The intravenous LDw in mice is 75 mg/ 
kg (RTECS 1990). Instilled into the eyes 
of rabbits, subtilisins caused severe 
injury (RTECS 1990). 

A study in monkeys (Coate. Busey. 
SchoenBsch, and Newmann 1978) 
reports the effects of exposing animals 6 
hours/day, 5 days/week for 6 months to 
atmospheres containing synthetic 
detergent dust at 1 , 10 , or 100 mg/m* 
together with enzyme (substilisins) dust 
at 0 . 001 . 0 . 01 , 0 . 1 , or 1 mg/m*. Exposures 
to 10 or 100 mg/m* detergent dust 
together with 0.01 or 1 mg/m* enzyme 
dust produced gross signs of respiratory 
distress, pulmonary histopathological 
effects, and pulmonary function 
impairment in these animals (Coate et 
al. 1978). 

Another study (Thome. Hillebrand, 
Magreni et al. 1986) reports that, in 
guinea pigs, the no-observed-effect level 
for pulmonary sensitization induced by 
exposure to the subtilisins for 15 
minutes/day for 5 consecutive days was 
between 0.0083 and 0.041 mg/m*. 
Animals exposed on the same regimen 
at higher levels developed enzyme 
asthma (Thome, Hillebrand, Magreni et 
al. 1986). 

In humans, exposure to these 
proteolytic enzymes causes a feeling of 
tightness of the chest and 
breathlessness (Cralley and Cralley 
1985, p. 469). There are several 
documented cases of occupational 
asthma in workers exposed to 
subtilisins (Rom 1983, p. 238). That the 
asthma caused by these substances is 
immune-system mediated is 
demonstrated by scratch and 
intradermal tests that are positive to 
enzyme extracts of this substance and 
the presence of IgE antibodies (Rom 
1983, p. 239). As many as 40 to 50 
percent of workers may become 
sensitized to subtilisins under 
conditions of high exposure (Rom 1983, 
p. 239). 


Based on this evidence in humans and 
animals and available sampling and 
analytical techniques, OSHA is 
proposing a 60-minute STEL of 0.06 ^g/ 
m* for the subtilisins in the construction, 
agriculture, and maritime industries 
(using a high-volume sampler). The 
evidence described above indicates that 
a short-term limit of 0.06 ^g/m* for the 
subtilisins is necessary to reduce the 
significant risks of respiratory 
sensitization, skin irritation, and 
respiratory effects among members of 
the exposed worker population. OSHA 
preliminarily concludes that this limit 
will substantially reduce these 
significant risks. In addition, 
promulgation of this limit will make 
OSHA’s PEL for the substilisins 
consistent across all regulated sectors. 
TOLUENE-2,4-DlISOCYANATE 
CAS; 584-64-9; Chemical Formula; 

CH3CiH3{NCO)2 
H.S. No. 1398 

The current OSHA limit for toluene- 
2 ,4-dii8ocyanate (TDI) in the 
construction and maritime industries is 
a ceiling of 0.02 ppm. The Agency has no 
PEL for TDI in agriculture. The ACGIH 
has established TLV ®8 of 0.005 ppm as a 
TWA and 0.02 ppm as a STEL; NIOSH 
has RELs of 0.005 ppm as a 10 -hour 
TWA and 0.02 ppm as a 10-minute 
ceiling for TDI. The Agency is proposing 
a PEL for TDI in the construction, 
agriculture, and maritime industries of 
0.005 ppm as an 8 -hour TWA and 0.02 
ppm as a 15-minute STEL These are the 
limits recently established for TDI in 
general industry. 

Toluene-2,4-dii80cyanate is a clear, 
colorless liquid that darkens on 
exposure to sunlight. It has a sharp, 
irritating, pungent odor. TDI is used in 
the manufacture of polyurethane foams, 
elastomers, and coatings (ACGIH 1986. 
p. 580; Genium MSDS1989, No. 331). 

TDI is one of the most frequently 
encountered occupational sensitizers, 
and it is also a known cross-sensitizer. 

In animals, TDI is a moderate to severe 
irritant of the skin and eyes (RTECS 
1990). The oral LD 50 in rats is 5800 mg/ 
kg, and the LC^ in the same species is 
14 ppm for 4 hours (RTECS 1990). In one 
study, guinea pigs were exposed to TDI 
concentrations ranging from 0.12 to 10 
ppm for 3 hours/day for 5 consecutive 
days (Karol 1983). No animals in the 
low-dose group developed antibodies, 
but 55 percent of the animals exposed to 
TDI at a concentration greater than 0.36 
ppm did develop specific TDI antibodies 
(Karol 1983). A recent National 
Toxicology Program lifetime bioassay 
involving oral gavage of rats with TDI in 
com oil showed that this substance 
produces a statistically significant 


increase in the incidence of tumors in 
rats of both sexes and in female mice 
(NTP1986). The tumors produced 
included subcutaneous fibromas and 
fibrosarcomas, pancreatic adenomas, 
neoplastic nodules of the liver, and 
mammary gland fibroadenomas, 
hemangiomas, hemangiosarcomas, and 
hepatocellular adenomas (NTP 1986). 

The proposed limit, which was 
recently promulgated by OSHA in 
general industry, is based on human 
data showing that some workers can 
develop sensitization reactions when 
exposed to TDI at levels below 0.02 
ppm. Elkins and colleagues (1962/Ex. 1 - 
138) reviewed the incidence of TDI 
intoxication in 14 plants in 
Massachusetts between 1957 and 1962. 
In eleven instances of TDI intoxication, 
the average concentration of TDI was 
0.015 ppm, and in nine cases the average 
concentration was below 0.01 ppm. In 
all plants where the average levels were 
above 0.01 ppm, TDI had caused 
respiratory problems. TDI-related 
respiratory problems were not observed 
when the average concentration of TDI 
was maintained below 0.007 ppm 
(Elkins. McCarl, Brugseh, and Fahy 
1962/Ex. 1-138). 

Williamson conducted two TDI 
studies (1964 and 1965) that revealed a 
5-percent sensitization rate in 99 
workers exposed for 18 months to 
average TDI concentrations of below 
0.02 ppm. The author believed that 
accidental spills accounted for the high 
sensitization rate seen in these workers. 
Williamson also found that six 
sensitized workers out of 18 exposed to 
concentrations of TDI below 0.02 ppm 
for 14 months showed marked decreases 
in lung function (Williamson 1964 and 
1965). 

A NOEL (no-observed-effect level) for 
TDI has been documented. In 1975, 

Roper and Cromer (Ex. 1-147) failed to 
observe any symptoms of respiratory 
illness or changes in pulmonary function 
in nine employees working in a plant 
where breathing zone samples showed 
TDI concentrations of 0.001 to 0.002 
ppm. Wegman and colleagues (1974/Ex. 
1 - 112 ; 1977/Ex. 1-171; 1982/Ex. 1-133) 
observed a dose-response relationship 
between exposure and long-term decline 
in lung function, and this relationship 
was documented by test results among 
TDI-exposed employees. Only for those 
workers exposed to less than 0.002 ppm 
TDI were the results of lung function 
tests normal (Wegman, Pagnotto. Fine, 
and Peters 1974/Ex. 1 - 112 ; Wegman, 
Peters. Pagnotto, and Fine 1977/Ex. 1 - 
171; Wegman, Musk, Main, and Pagnotto 
1982/Ex. 1-133). 
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In the prior rulemaking, the AFL-CIO 
contended that OSHA had not reduced 
the PEL for TDI far enough, based on the 
results of the Wegman et al. study. 
OSHA responded to the AFL-CIO by 
noting that other studies in the record 
suggested that no effects had been seen 
at this level (Roper and Cromer 1975/Ex. 
1-147; Elkins. McCarl, Bnigsch, and 
Fahy 1962/Ex. 1-138). OSHA also noted 
that the Wegman et al. study (Ex. 1-171, 
p. 196) described the changes in lung 
function seen in workers exposed to TDI 
in the range of 0.002 to 0.005 ppm as 
“borderline.** 

The Agency preliminarily concludes 
that this evidence in humans and 
animals clearly demonstrates that 
workers in agriculture, maritime, and 
construction are at significant risk of 
pulmonary sensitization reactions, as 
evidenced by declines in pulmonary 
function observed among workers 
exposed to TDI concentrations below 
this level. OSHA believes that most of 
the available studies show that a 0.005 
TWA PEL and 0.02 ppm STEL will 
protect these workers against this 
significant risk; only one of these studies 
suggests risk at levels below those being 
proposed. Accordingly. OSHA believes 
that establishing a 0.005-ppm TWA with 
a 0.02-ppm STEL is necessary to 
substantially reduce this significant risk 
of material health impairment'. In 


addition, promulgation of these limits 
will make OSHA’s PELs for this 
substance consistent across all 
regulated sectors. 

Preliminary Conclusions for This 
Group of Sensitizing Toxicants, For the 
twelve sensitizing agents included in 
this category of substances. OSHA 
preliminarily concludes that there are 
significant occupational risks associated 
with exposure. The effects caused by 
such exposures are mediated by the 
inunune system and include skin 
sensitization, substantial decrements in 
lung function, bronchoconstriction, 
asthma, and severe skin irritation, all of 
which constitute material impairments 
of health and functional capacity. The 
reduced or new exposure limits being 
proposed for these toxic substances will 
substantially reduce these significant 
risks in workplaces in construction, 
maritime, and agriculture and will bring 
the limits for these sectors into 
alignment with those recently 
established in general industry. 

14, Substances for Which Proposed 
Limits Are Based on Avoidance of 
Cancer 

Introduction. For this group of 
substances. OSHA is proposing limits in 
construction, maritime, and agriculture 
on the basis of their potential 
occupational carcinogenicity. Table 


C14-1 lists the current OSHA 
permissible exposure levels (PELs) for 
these substances in construction and 
maritime and the PELs being proposed 
for construction, maritime, and 
agricultural workplaces. The PELs being 
proposed are those that are currently in 
effect in general industry; adoption of 
the limits being proposed would thus 
make OSHA*s PELs for these substances 
consistent across all regulated sectors. 
Table C14-1 also shows the 1987-1988 
ACGIH TLV^s, NIOSH RELs. and CAS 
and HS numbers for these substances. 

The following discussion addresses 
some general aspects of carcinogenicity, 
together with the methodology used by 
OSHA in the prior air contaminants and 
other rulemakings to assess 
carcinogenic hazards. In this section, 
quantitative risk models that are widely 
accepted by the scientific community 
are used as a means of estimating 
cancer risks. The multistage model, 
which is the model primarily used by 
OSHA, is preferred by most scientists 
over other models because it is based on 
a mechanism of cancer that is believed 
to be biologically more plausible than is 
the case for the other models. 


Table C14-1. Substance for Which Proposed Limits Are Based on Avoidance of Cancer 


H.S. No./chemIcal name 

CasNo. 

Current OSHA PEL In 
construction and 
maritime* 

1967-1988 ACGIH 

TLV*** 

NIOSH REL*** 

Proposed OSHA PEL In 
construction, maritime. 
ar>d agriculture* 

1008 Acfylamlde..-... 

2002 Acryhrme.,^ . 

1020 Amitrole (S-Amlno-1.2.4-tria¬ 
zole). 

2009 ANTU ..... 

79-06-1 

107-13-1 

61-62-5 

0.3 mg/m» TWA. Skin._ 

2 ppm TWA, 10 ppm 
STEL 

0a3 mg/m» TWA. Skin, 
A2. 

2 ppm TWA. Skin, A2. 

0.2 mg/m» TWA. 

0.3 mg/m* TWA.. 

1 ppm TWA (8-hour). 

10 ppm Ceiling (15-min), 
SkinV 

0.03 mg/m* TWA, Skin 

2 ppm TWA 

10 ppm STEL 

0.2 mg/m* TWA 

0.3 mg/m* TWA 

10 >ig/m* TWA 

86-68-4 

n mg/mt TWA 

0.3 mg/m* TWA. 


2011 Arsenic, inorganic (measured 

7440-37-1 

10 Mg/m» TWA_ 

0.2 mg/m* TWA 

2 |4g/m* Celling (15- 

as As). 

2013 Asbestos. 

Varies 

OZ Rber/cm* TWA.. 

(Arser4c and soluble 
compounds). 

TLV vanes specific 

form, Al. 

10 ppm TWA, A2..._ 

min)*. 

100.000 Rbers/m*. 

(fibers > 5 long), 

e-hour TWA (400 Uter 
sample)’. 

0.1 ppm (6-hour)... 

0.2 Fiber/cm* TWA 

2016 Benzerte. 

71-43-2 

1 Fiber/cm* STEL.. 

(30-mln)..... 

1 ppm TWA_ 

5 ppm STEI_ 

0.002 mg/m» TWA.. 

1 Fiber/cm> STEL (30- 
mln) 

1 ppm TWA 

5 ppm STEL 

2 pg/m* TWA 

1033 Beryllium & conr>pound8 
(measured as Be)****. 

1073 Cadx>n tetrachloride. 

7440-41-*^ 

0.002 mg/m» TWA, A2. 

ippm ceiling (15-min)’..— 
Do not exceed 0.5 /ig/ 
m*’. 

2 ppm Ceiling’ (60 mla 
45-litef sample). 

2 ppm Ceiling ♦ (60-mln. 

45 liter sample). 

56-23-5 

10 ppm TWA, Skin 

5 ppm TWA. Skin. A2 

5 pg/m* STEL (30-min) 
25 pg/m* Peak 

2 ppm TWA 

1066 Chloroform Trlchioromethane.. 

67-66-3 

50 ppm Celling.... 

10 ppm TWA, A2 .. 

2 ppm TWA 
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Table C14-1. Substance for Which Proposed Limits Are Based on Avoidance of Cancer— Continued 


H.S. No./chemical name 


Cas No. 


Current OSHA PEL In 
construction and 
maritime* 


1987-1988 ACGIH 
TLV*** 


NIOSH REL 


Proposed OSHA PEL in 
construction, mantime, 
and agriculture* 


1092 Chromic acid & chromates 
(measured as CrOi). 


Varies with 
con^pound 


0.1 mg/m» TWA.. 


0.05 mg/m^ TWA 
(measured as Cr). 


1 TWA (for 

caronogenic 
hexavalent chromium 


0.1 mg/m® CeiKng 


2039 Coat tar pitch volatiles. 


2055 1.2-Oibromo-3-chloropfopane 
(DBCP). 

1142 Dimethyl sulfate....,... 

2083 Ethylene oxide... 


2085 Formaldehyde 


1291 2'Nitropropane...,. 

1308 Perchloroethylef>e (Tetrach- 
loroethytefie). 

1399 o*Toluidine... 

1400 p-Toluidine.. 

1425 Vinyl bromide.... 

2167 Vin>1 chloride... 


1426 Vinyl cyciohexer>e dioxide. 

1436 Zinc Cremates (measured 
as CrOs). 


65996-93-2 


0 2 mg/m® TWA. 


0.2 mg/m® TWA, A1 


96-12-8 


0.001 ppm TWA, Skin.... 


compounds)*; 25 pg/ 
m® TWA 50 pg/m® 
CeiHng (15-min) (lor 
non-carcinogertic 
hexavalem chromium 
compounds, wh«ch 
include chromic acid). 

0.1 mg/m» TWA 
(cydohexarte 
extractable fraction)*. 

0 01 ppm TWA. 


0.2 mg/m* TWA 


0.001 ppm TWA. Skin 


77-78-1 1 ppm TWA, Skin.. 

75-21-8 1 ppm TWA.... 

5ppm Excursion Limit_ 


50-00-0 


1 ppm TWA... 

2 ppm STEL. 


79-46-9 

127-18-4 


25 ppm TWA.. 

100 ppm TWA.. 


95-53-4 

106-49-0 

593-60-2 

75-01-4 


5 ppm TWA. 


1 ppm TWA... 

5 ppm STEL.. 


106-87-6 
Varies with 
compound 


0.1 ppm TWA, Skin A2. 

1 ppm TWA, A2. 


1 ppm TWA.... 

2 ppm STEL. A2... 

10 ppm TWA, A2. 

50 ppm TWA. 

200 ppm STEL.. 

2 ppm TWA, Skin, A2. 

2 ppm TWA, Skin, A2... 

5 ppm TWA, A2.. 

5 ppm TWA, A1. 


10 ppm TWA, Skin, A2. 

0.05 mg/m® TWA, A2 
(measured as Or). 


< 0.1 ppm TWA (8- 
hour). 

5 ppm Ceiling (I0*mln/ 
day)’. 

0.016 ppm TWA (S-hour).. 

0.1 ppm Ceiling (15- 
min)*. 


Lowest reliable 
detectable 
concentration’. 

1 |ig/m» TWA’.IL. 


0.1 ppm TWA, Skin 
1 ppm TWA 
5 ppm Excusion Limit 


1 ppm TWA 

2 ppm STEL 

10 ppm TWA 
25 ppm TWA 

5 ppm TWA, Skin 
2 ppm TWA, Skin 
5 ppm TWA 
1 ppm TWA 
5 ppm STEL 

10 ppm TWA, Skin 
0.1 mg/m> 

Ceiling 


OSHA s PELS do rK)t currently apply in agriculture; OSHA’s TWA limits are for 84K)ur exposures; its STELs are for 15 minutes unless otherwise specified, and 
rts ceikoM are peaks not to be exceeded for arty period of time. 

8'hour exposure; its STELs are 15-mirHjte limits not to be exceeded more than 4 times per day with a minimum of 60 
successrve STEL exposures; and its ceilings are peaks not to be exceeded lor any period of tme. An A1 designation means that the ACGIH has 
aesigrai^ t^ substa^e a human carcinogen; an A2 designation mear^s that the substance is classified as a suspected human carcinogen. 

hour/^, 40 hour/week exposures unless otherwise specified, arxj Its ceilings are peaks not to be exceeded for any period of 
time unless a duration is specified m parentheses. ^ 

♦ miAcu stancterd for beryllium is based on respiratory effects. In this rulemaking, OSHA has not evaluated its carcinogenicity 

iNiu^M considers lh«s substance a potential hurnan carctrx)g6n arxl recommends that exposures be reduc^ to the lowest feasible concentration. 


Description of the Health Effects. 
Cancer is an insidious and life- 
threatening disease that is brought 
about by the invasion of organ systems 
by abnormal tissue growth. The 
abnormal tissue is comprised of cells 
that have been altered in such a way as 
to cause unrestricted cell growth. As 
this unrestricted growth progresses, the 
abnormal tissue begins to interfere with 
the vital functions of normal organ 
systems. In the absence of medical 
intervention, most forms of cancer are 
ultimately lethal. In some instances (e.g., 
colon cancer, breast cancer), life can be 
prolonged through chemotherapy, 
radiation treatment, surgery, or some 
combination of these; however, the 
quality of life of the victims of cancer is 
usually severely affected. In other 
instances, such as lung cancer, there is 
little hope of survival, even when the 
tumor is aggressively treated. In past 
rulemakings on occupational 
carcinogens (see. for example, Benzene, 
Ethylene Oxide, Asbestos, and 


Formaldehyde). OSHA has held that 
malignant disease clearly constitutes 
material impairment of health and 
functional capacity. 

An increased risk of developing 
cancer has been associated with 
occupational or environmental exposure 
to a number of chemical substances. The 
development of chemically induced 
cancer in humans and animals is a 
complex and multistep process that is 
not completely understood. It is 
currently believed that the mechanism 
by which cancer develops requires at 
least two stages: initiation and 
promotion. Initiation occurs when 
chemicals interact either directly or 
indirectly with DNA to cause a heritable 
mutation. Alterations in DNA structure 
may cause an incorrect reading of the 
DNA sequence during replication and 
result in more altered cells, which may 
eventually be expressed as a tumor. 
There is a correlation between 
substances that are mutagenic in in vitro 
test systems and carcinogenic in in vivo 


situations. Although genotoxic assays 
are not capable of predicting 
carcinogenic potential with certainty, 
these assays are useful for the 
preliminary identification of substances 
that may have the potential to cause 
cancer. 

The second stage in the carcinogenic 
process is promotion. Promotion is 
considered to be the likely mechanism 
of action when there is no evidence that 
a substance interacts with genetic 
material (e.g., when in vitro 
mutagenicity assays are negative). 
Peroxisome proliferation, 
immunosuppression, and hormonal 
alterations are examples of promotional 
events; these events facilitate the 
unrestricted multiplication of initiated 
cells, leading to the development of 
cancer. When a substance or its 
metabolite possesses both initiation and 
promotion capabilities, it is considered 
to be a complete carcinogen (i.e., 
exposure to the substance alone is 
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sufficient to cause cancer). Examples of 
such substances recently regulated by 
OSHA include asbestos, benzene, 
ethylene oxide, and formaldehyde. 

In all of OSHA's past rulemakings for 
carcinogens, the Agency has used a 
weight-ofevidence approach to assess 
the carcinogenic potential of chemical 
substances. This approach involves 
examining all available human 
epidemiologic studies, clinical and case 
studies, animal studies, mutagenicity 
studies, and metabolic studies, and then 
performing a quantitative assessment of 
the cancer risk to determine the 
potential of the substance to cause 
cancer as a result of occupational 
exposure. OSHA relies heavily on 
epidemiologic studies of worker 
populations and on well-conducted 
animal bioassays to make these 
determinations. This approach to the 
promulgation of regulations for 
carcinogens has been upheld in a 
number of court decisions. The following 
discussion summarizes how human and 
animal studies are used to assess cancer 
risk. 

Epidemjciogy studies. 

Epidemiological studies that include 
detailed exposure data provide the best 
basis for establishing a causal 
relationship between exposure to a 
substance and the onset of cancer in 
humans. OSHA has relied heavily on 
epidemiologic evidence in its decisions 
to promulgate standards for the 
occupational carcinogens benzene^ 
asbestos, and arsenic. At a minimum, 
positive epidemiologic studies provide 
qualitative proof of a causal relationship 
between exposure to a substance and 
the development of cancer in humans. A 
general lack of quantitative exposure 
data and the long latencies between 
onset of exposure and appearance of 
disease may make it difficult to derive 
quantitative dose-response relationships 
from epidemiological studies. However, 
the ability of such studies to link 
exposures to carcinogens to cancer in 
humans outweighs these limitations. 

Because of the long latency periods 
associated with chemically induced 
cancer in humans, these studies cannot 
be used to detect disease until after 
irreparable harm has been done. To 
protect workers or other human 
populations, it is therefore necessary to 
assess the risks of such effects before 
they occur. The data used for this 
purpose derive from animal bioassays; 
these data are used to predict human 
responses and to infer a causal 
relationship between exposure to a 
substance and the onset of disease. 

Animal data. Animal studies 
frequently provide the best dose- 
response data for chemically induced 


cancer. To use these studies to predict 
human risk, however, researchers must 
make certain assumptions; the most 
important of these assumptions is that 
ph^ologic, pharmacokinetic, and 
biochemical parameters are similar 
among mammalian species. When data 
on the metabolic processes of the 
species of interest (e.g., rats and 
humans) are available, they may be 
used to refine the estimates of risk made 
by extrapolating from animals to 
humans. Although assumptions must be 
made before it is possible to use animal 
data to predict risk in humans, the 
practice of using animals as surrogates 
for humans in risk estimation is widely 
accepted throughout the scientific world. 
The acceptance of this methodology 
derives from the observation, after years 
of conducting thousands of bioassays, 
that there is a reasonable concordance 
between carcinogenic effects in animals 
and carcinogenicity in humans. 

Dose-Response and Quantitative 
Assessment of Risk. A large amount of 
scientific evidence has accumnlated 
regarding the mechanisms by which 
carcinogens act and the quantitative 
relationship between dose and 
biological response. As a result of these 
investigations, several mathematical 
approaches have been developed that 
permit estimates to be made of the 
cancer risk that is associated with 
exposure to low doses of carcinogenic 
substances. 

Since the dominant view of the 
carcinogenic process holds that most 
cancer initiaton cause irreversible 
damage to DNA, there is reason to 
assume that the dose-response of most 
carcinogens will follow a linear, non- 
threshold relationship. The Office of 
Science and Technology Policy fOSTP 
1965/Bx. 1-1128) recommends the use of 
models that incorporate low-dose 
linearity when the data are limited cmd 
there is imcertainty regarding the 
mechanisms of carcinogenic action. 
OSHA has observed this practice when 
conducting risk assessments in prior 
rulemakings, when the Agency generally 
relied on the linearized multistage 
model. 

The multistage model used to assess 
cancer risks associated with exposure to 
substances in this group is GLXDBAL83, a 
model developed by K.S. Crump and 
colleagues. If P(d) represents the lifetime 
risk of cancer at dose d, and A(d) is the 
extra risk over the background rate at 
dose d, then the multistage model has 
the following form: 

P(d)*l-exp[—(qid-fqad*+. - .-hqtd*)] 
where 

q »>0 

1*1,24.- . .k 


and A(d)=[P(d)-I>(a)I/{l-P(0)] 

For a unique set of qi, this function 
will adequately descrite (or fit) the 
experimentally derived data. How well 
the model describes the data may be 
mathematically determined by what are 
termed goodness-of-fit tests. Once the 
model has been fitted to the data, the 
maximum likelihood estimate (MLE) and 
the 95-percent upper-confidence limit 
(UCL) of A(d) are calculated using the 
95 -percent upper-confidence limit on 
parameter qi(qi*). The MLE is the point 
estimate of A(d) and is therefore 
considered the best estimate of extra 
risk at dose d. 

In the prior air contaminants 
rulemaking. Dr. Nathan). Karch, 
President of Karch Associates and an 
expert in risk assessment, testified on 
the appropriateness of using the 
linearized multistage model to estimate 
occupational cancer risk: 

The multistage model and the program 
upon which it is based [CLODAL83) involves 
a number of assumptions that are considered 
unhkely to underestimate risk. At tower 
doses, the risk is assumed to be linear in 
dose, and no threshold is assumed to 
exist* * * The risk was assumed to be 

independent of background rates of cancer 

* • • 

1 recognise with growing knowledge of the 
complexity of various possible mechanisms 
for cancer induction, several ai^>e€t8 of 
the model have come under increasing 
investigation * * *. Despite what may appear 
to be conservative assumptions in the use of 
animal data with the multistage model • • • 
the multistage model is not likely to be ovcrty 
conservative at most of the exposares 
contemplated by this rulemaking. Since the 
proposed PELs are similar to experimental 
dosea in animals in many cases, the risk 
estimates from the multistage model tend to 
be less conservative unless [the PELs) are 
very high in relation to experimental doses. 
Moreover, at high doses the risk estimates 
produced by GLOBAL are similar to those 
generated by the other commonly used 
models (Tr. p. 13-50). 

An analysis that we perfonn[cd or.) 
extrapolations from animal data using the 
multistage model in previous OSHA 
rulemakings on benzene, ethylene oxide and 
formaldehyde disclosed that the best, 
meaning maximum likelihood estimates, from 
the multistage model were similar and not 
above the range of estimates from 
epidemiologic data available • • * [on) 
workers (Tr. pp. 13-52 to 13-53). 

In the prior rulemaking, OSHA asked 
Dr. Karch to evaluate the scientific 
literature on the substances in this group 
to determine whether the data available 
were suitable for use with the multistage 
model estimate of the quantitative 
cancer risk of exposure to these 
substances. Dr. Karch found the data 
suitable for the following substances: 
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acrylamide, amitrole, carbon 
tetrachloride, chloroform, styrene, o* 
toluidine. p-toluidine, and vinyl bromide 
(Ex. 85; Tr. p. 13-50). For the remaining 
substances examined by Dr. Karch in 
the earlier rulemaking, the data were 
judged not to be suitable for risk 
assessment purposes, and it was 
therefore not possible to estimate the 
quantitative cancer risk associated with 
occupational exposure to these other 
substances. 

For those substances for which 
suitable data were available, OSHA 
quantitatively estimated the risk 
associated with exposure and then 
relied on these estimates, in part, to 
make significant risk findings for the air 
contaminants studied in general 
industry. OSHA has discussed its 
approach for making significant risk 
determinations for cancer>causing 
substances in a number of rulemakings 
dealing with carcinogens, and several 
courts of appeal have upheld OSHA’s 
methodology. For this riilemaking, 
whose primary purpose is to extend the 
protection afforded by OSHA’s general- 
industry PELs to workers in 
construction, maritime, and agriculture. 
OSHA followed the same methodology 
as that followed in the prior air 
contaminants rulemaking and in other 
rulemakings for carcinogens. [See 
Arsenic. 48 FR 1816.1901-1902 (Jan. 14. 
1983), upheld ASARCO v. OSHA. 748 
F.2d 483 (9th Cir., 1984); Benzene. 52 FR 
34507 (September 11.1987); Ethylene 
Oxide. 49 FR 25763 (June 22,1984). 

Public Citizen v. Tyson, 796 F.2d 1479 
(D.C. Cir., 1986); Asbestos, 51 FR 22646 
(June 20.1986), Building and 
Construction Trades v. Brock, 838 F.2d 
1258 (D.C. Cir., 1988).] 

The Supreme Couii, in the Benzene 
decision, indicated when a reasonable 
person might consider a risk significant 
and take steps to decrease it. The Court 
stated: 

It is the Agency’s responsibility to 
determine in the first instance what it 
considers to be a "significant” risk. Some 
risks are plainly acceptable and others are 
plainly unacceptable. If, for example, the 
odds are one in a billion that a person will 
die from cancer by taking a drink of 
chlorinated water, the risk clearly could not 
be considered significant. On the other hand, 
if the odds are one in a thousand that regular 
inhalation of gasoline vapors that are 2% 
benzene will be fatal, a reasonable person 
might well consider the risk significant and 
take the appropriate steps to decrease or 
eliminate it. {lU.D. v. ARd, 448 U.S. at 655). 

The Court also stated that "while the 
Agency must support its findings that a 
certain level of risk exists with substantial 
evidence, we recognize that its determination 
that a particular level of risk is 'significant* 
wil* be based largely on policy 


considerations.” The Court added that the 
significant risk determination required by the 
OSH Act is "not a mathematical straitja^et,” 
and that "OSHA is not required to support its 
findings with anything approaching scientific 
certainty.” The Court ruled that "a reviewing 
court [is] to give OSHA some leeway where 
its findings must be made on the frontiers of 
scientific knowledge [and that * * '] the 
Agency is free to use conservative 
assumptions in interpreting the data with 
respect to carcinogens, risking error on the 
side of overprotection rather than under 
protection” (448 U.S. at 655, 658). 

In this proposed rule, OSHA has used 
the general approach and guidance 
described above to make the 
preliminary significant risk 
determinations for the carcinogens 
included in this section of the proposal. 

The following sections discuss the 
carcinogenicity evidence for the 
substances listed in Table C14-1. A brief 
discussion of the data and a quantitative 
risk assessment (where appropriate) are 
included to demonstrate the reduction in 
cancer risk that could result from 
lowering OSHA's current PELs or 
establishing new limits for these 
potential occupational carcinogens in 
workplaces in the construction, 
maritime, and agriculture industries. 

ACRYLAMIDE 

CAS; 79-06-1; Chemical Formula: 

CH2=CHC0NH2 
H.S. No. 1008 

OSHA’s limit for acrylamide in the 
construction and maritime industries is 
0.3 mg/m^ as an 8-hour TWA, with a 
skin notation. There is no limit for this 
substance in agriculture. The ACGIH 
considers acrylamide a suspected 
human carcinogen (A2) and has 
assigned it a TLV®-TWA of 0.03 mg/m*, 
with a skin notation. NIOSH has a REL 
of 0.3 mg/m* as a 10-hour TWA and 
concurs (Ex. 8-47, Table N6A) with the 
limit being proposed. The Agency is 
proposing a TWA fimit of 0.03 mg/m*, 
with a skin notation, for acrylamide in 
the construction, agriculture, and 
maritime Industries; this is the limit 
recently established for this substance 
in general industry. 

Acrylamide is a white solid that is 
widely used as a reactive monomer or 
intermediate in organic synthesis, and 
polyacrylamide is a polymer that is used 
in the manufacture of a host of products, 
including adhesives, mining chemicals, 
fibers, pharmaceuticals, animal feed, 
paper sizing, molded parts, textiles, and 
coagulant aids (American Cyanamid 
Company. Ex. 94; ACGIH 1986/Ex. 1-3. 
p. 12). Acrylamide also is used as a soil 
stabilizer and conditioner and in sewage 
and waste treatment (Grant 1986, p. 50; 
Hawley’s 1987. p. 18). 


In addition to cancer, acrylamide has 
caused eye and skin irritation, 
convulsions and other neurotoxic 
effects, and reproductive effects in 
experimental animals. The oral LDso in 
rats is 124 mg/kg, and the dermal LDso in 
the same species is 400 mg/kg (RTECS 
1990). In rabbits, the lowest lethal 
dermal dose is 1000 mg/kg (RTECS 
1990). Applied to the eyes or skin of 
rabbits, acrylamide causes mild 
irritation (RTECS 1990). Neuropathic 
effects caused by exposure to 
acrylamide are dose-related and have 
been seen in rats, cats, and monkeys. 
Dietary dosing of cats (20 mg/kg/day) 
for 2 or 3 weeks caused hind-limb 
weakness and generalized unsteadiness 
(EPA 1987). Monkeys given 7.1 mg/kg/ 
day orally showed signs of ataxia and 
motor impairment after 1.5 or 2 months 
of exposure (EPA 1987). Acrylamide is a 
cumulative neurotoxin that causes 
peripheral neuropathy in most 
experimental animals when the 
cumulative dose reaches 10 to 50 mg/kg/ 
day; this substance has neuropathic 
effects regardless of the route of 
administration: oral, inhalation, 
intraperitoneal, or dermal (lARC 1986, p. 
55). In male mice, oral administration of 
35 mg/kg acrylamide twice weekly for 8 
weeks caused testicular atrophy and 
degeneration of the germinal epithelium 
(LARC 1986, p. 55). A recent study 
(Zenick. Hope, and Smith 1986) 
demonstrates that acrylamide has 
adverse reproductive effects in both 
male and female rats after oral dosing. 
This substance also had a significant 
and adverse effect on the birth weight 
and the postpartum rate of weight gain 
in the offspring of treated rats (Zenick. 
Hope, and Smith 1986). 

Two studies are available that 
demonstrate the carcinogenicity of 
acrylamide: Johnson. Gorzinsky, Bodner 
et al. (1988/Ex. 1-825) and Bull. 

Robinson, Laurie et al. (1984/Ex. 1-252). 
In the Bull et al. (1984/Ex. 1-252) study, 
acrylamide v/as tested as a skin tumor 
initiator in female Senear mice; 12-0- 
tetradecanoylphorbol 3-acetate (TPA) 
was used as a promoter. 

The authors administered six doses of 
acrylamide (hat ranged from 0 to 50 mg/ 
kg body weight over a two-week period. 
A significant dose-related increase in 
skin tumor incidence was observed for 
all routes of exposure tested, including 
topical, gastric intubation, and 
intraperitoneal injection. The same 
authors (Bull, Robinson, Laurie et al. 
1984/Ex. 1-252) noted a significant dose- 
related increase in lung adenomas in A/ 

J mice administered acrylamide either 
by gastric intubation or intraperitoneal 
injection. 
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The second study was perfonned by 
Johnson et al. (1986/Ex. 1-825] on male 
and female Fischer 344 rats given 0 to 
2.0 mg/kg/day acrylamide in their 
drinking water for a period of 2 years. 
During the last 4 months of this study, 
mortality from cancer was observed at a 
statistically significant rate in rats 
exposed at the highest dose level; in 
addition, tumor incidence increased in 
animals of both sexes in the highest 
dose group. In females, tumors of the 
mammary gland, central nervous 
system, thyroid gland, oral tissues, 
uterus, and clitoral gland were seen, 
while males developed tumors of the 
central nervous system, thyroid, adrenal 
gland, and scrotum (Johnson, Gorzinsky, 
Bodner et al. 1986/Ex. 1-825). Peripheral 
nerve degeneration was also seen in 
female rats exposed at the 2-mg/kg/day 
level (ACGIH 1988/Ex. 1-3. p. 13). 

In humans, acrylamide is a 
demonstrated neuropathogen. Clinical 
cases involving acrylamide poisoning 
show that the principal effects of such 
poisoning include, redness or peeling of 
the skin ^ the hands: excessive 
sweating; loss of weight: limb weakness: 
sensory loss in the limbs; and urinary 
incontinence (Le Quesne 1985). in 
moderate to severe cases, confusion, 
hallucinations, ataxia, inability to 
concentrate, and drowsiness occur (Le 
Quesne 1965). Acute exposure is likely 
to involve the central nervous system, 
while cumulative exposure to low doses 
of acrylamide affects the peripheral 
nervous system (Proctor, Hughes, and 
Fischman 1988, p. 56). 

A mortality study of 371 acrylamide 
workers found no statistically 
significant excesses in cancers of the 
types hypothesized as likely on the 
basis of results in animals: however, the 
number of observed deaths for all 
cancers was somewhat higher than 
expected in this cohort (Sobel, Bond, 
Parsons, and Brenner 1986). A larger 
cohort study of acrylamide workers 
(Collins. Swaen, Marsh et al. 1987) found 
no statistically significant excess in all- 
cause or cause-speciGc mortality in 
these workers. 

RJsk estimate for acrylamide. For the 
EPA, Crump et al. (1967) performed a 
risk assessment for acrylamide, derived 
in part from the results of the Johnson et 
al. study (1986/Ex. 1-825). For the 
purposes of risk assessment, tlie data for 
several tumors in female rats were 
pooled: tumors of the mammary gland, 
brain and spinal cord, thyroid gland, 
uterus, and oral cavity. The Maximum 
Likelihood Estimates (MLEs) and Up|>er 
Confidence Limits (UCLs) for the current 
and proposed exposure )^ts are 
presented in Table C14-2. CLOBAL83, a 


multistage modd 4eveloped by 
K.S.Crump, was used to predict these 
risks. The risk estimate ^ows that, at 
0SHA*8 current PEL hi construction and 
maritime of 0.3 mg/m*. the excess risk 
of death from cancer for workers 
exposed over their working lifetimes is 
10 per 1,000 workers. At the proposed 
PEL of 0.03 mg/m^, this number would 
be reduced to 1 per 1,000 exposed 
workers. 

Table C14-2.—Multfstage Model Es¬ 
timates OF Cancer Risk Associated 
With Working Lifetime Exposure to 
Acrylamide 


EiqxwjrQ level 

Excess cancer 
beams per 1.000 
woncers 

MLE 

UCL 

0.3 mg/m* •.. 

10 

45 

OlOO mg/m* • _ 

1 

5 


■ Cufrent OSHA PEL in constniction and maritime. 

* Proposed PEL and current Rmit in general irxlua* 
try. 

MLE^Maximum likelihood estimate ot risk. 

UCL-QS-percent upper-contideoce limit on maxi¬ 
mum likekhood estimate of nsk. 

In the prior rulemaking, a commenter 
representing the American Cyanamid 
Company, a major supplier of 
acrylamide, questioned OSHA's reliance 
on the Johnson et al. (1986/Ex. 1-825) 
study and the Bull et al. (1984/Ex. 1-252] 
study. In response to this commenter, 
OSHA stated (54 FR 2874, 2875) that (1) 
it is prudent public health policy to 
regulate all occupational carcinogens, 
ai^ not just “complete*" carcinogens, to 
levels t)iat will provide worker 
protecticn; (2) the authors of the Bull el 
al. (1984/Ex. 1-252) study consider 
acrylamide to be as potent a tumor 
initiator as ethyl carbamate, a widely 
recognized tiunorigen (Klaassen, Amdur, 
and Doull 1986/Ex. 1-99, p. 123): and (3) 
the Bull et aL (19e4/Ex. 1-252) study is 
convincing evidence of acrylamide's 
carcinogenicity because it shows a dose- 
related increase in skin tumors in one 
strain of mouse by three different routes 
of exposure and the development of lung 
tumors in another strain of mouse by 
two routes of administration. OSHA 
notes farther that the International 
Agency for Research on Cancer (lARC) 
was also convinced by the evidence 
presented in these studies; LARC judges 
the evidence for the carcinogenicity of 
acrylamide in animals to be sxifficient 
(lARC 1986). 

Accordingly, the Agency is proposing 
an 8-hour TWA PEL of 0.03 mg/m* for 
acrylamide in the construction, 
agriculture, and maritime industries. 
Because acrylamide is readily absorbed 
through the skin and can (mduce 


systemic effects by this exposure route, 
OSHA is retaining its skin notation in 
construction and maritime and 
proposing it in agriculture. The proposed 
PEL is based on the significant risk of 
cancer posed to workers occupationally 
exposed to this substance. The Agency 
preliminarily concludes that a 0.03- mg/ 
m* and a skin notation, will 
substantially reduce this significant 
occupational risk. In addition, 
promulgation of this limit will make 
OSHA's PEL for this substance 
consistent across all regulated sectors. 

ACRYLONITRILE 

CAS: 107-13-1: Chemical Formula: 

CH2=CHCN 
H.S. Na 2002 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limits for acrylonitrile (AN) are: 2 ppm 
as an 8-hour TWA and 10 ppm as a 15- 
minule short-term limit. Also, the 
employer shall assure that no employee 
is exposed to skin contact or eye contact 
with liquid AN. There are no limits for 
acrylonitrile in agriculture. A 
comprehensive OSHA standard for AN 
was promulgated on October 3,1978 (43 
FR 192). OSHA is proposing limits for 
AN of 2 ppm as an 8-hour TWA and 10 
ppm as a 15-ininute STEL in agriculture. 
Promulgation of these limits will make 
the PELS for AN consistent across all 
regulated sectors. 

AN is a dear, colorless (when pure), 
or yellowish liquid with a characteristic 
odor. Synonyms for AN indude acrylon 
carbeuyL cyanoethylene, fumigrain, 2- 
propenentrile, VCN. ventox, and vinyl 
cyanide. The major use of AN is in the 
production of acrylic and modacrylic 
fibers by copolymerization with other 
monomers such as methyl aexylate, 
methyl methacrylate, styrene, vinyl 
acetate, vinyl bromide, vinyl chloride, or 
vinylidene chloride, individually or in 
combination. 

Information regarding the acute toxic 
effects of acrylonitrile (AN) in both 
humans and animals is extensive and 
was discussed at length in the pireamble 
to OSHA’s Emergency Temporary 
Standard (ETS) for AN (42 FR 2586). 
Based on a careful review of the 
evidence contained in the 1978 record, 
OSHA concluded at the time of that 
rulemaking that acrylonitrile po^s a 
carcinogenic risk to workers. This 
conclusion was based on the results of 
experimental studies that showed an 
increased incidence of tumors in AN- 
exposed animals and was supplemented 
by indications of an excess risk of 
cancer among workers exposed to AN. 
Moreover, AN has been shown to be 
capable of Inducing mutations, an effect 
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that has also been observed for many 
other cancer-causing chemicals. 

0SHA*8 determination that AN is 
carcinogenic is supported by the 
findings of other governmental agencies 
and scientific organizations. Based of 
the results of industry-sponsored animal 
studies, the National Cancer Institute's 
carcinogenicity testing program has 
“recognized acrylonitrile as 
carcinogenic to experimental animals** 
(Ex. 21, Docket H-108). The 
International Agency for Research on 
Cancer (lARC) of the World Health 
Organization stated in a draft report 
*** * * the data indicated that 
acrylonitrile is carcinogenic to rats, 
producing tumors of the forestomach, 
brain, and Zymbal gland. Acrylonitrile 
is also embryotoxic and teratogenic'* 

(Ex. 23, Docket H-108). 

In testimony prepared for the 1978 
rulemaking, the National Institute for 
Occupational Safety and Health 
(NIOSH) concluded: “AN has been 
shown to be a chemical carcinogen on 
the basis of animal experiments. The 
interim results which we have reviewed 
are significant** (Ex. 42. Docket H-lOa). 
Additional information on AN’S 
carcinogenicity is presented in the 
preamble to OSHA's 1978 AN standard 
(43 FR192). 

Based on this evidence in humans and 
animals, OSHA has concluded that 
exposure to AN can cause cancer in 
humans and animals. OSHA therefore 
believes that, in the absence of limits, 
workers in agriculture are at significant 
risk of experiencing AN's adverse health 
effects. The Agency believes that the 
proposed limits of 2 ppm as an 8-hour 
TWA and 10 ppm as a IS-minute STEL 
are necessary to substantially reduce 
diis significant risk of material health 
impairment among these workers. 
Promulgation of these limits will also 
make the PELs for this substance 
consistent across all OSHA-regulated 
sectors. 

AMTTROLE 

CASi 61-82r-5; Chemical Formula: 

C,H4N4 

H.S. No. 1020 

OSHA has no PEL for amitrole in the 
construction, maritime, or agriculture 
industries. The level recommended by 
the ACGIH is a TLV®-TWA of 0.2 mg/ 
m«. There is no NIOSH REL; however. 
NIOSH concurs (Ex. 8-47. Table N6A) 
with the PEL OSHA is proposing for this 
substa^e. The Agency is proposing an 
8 -hour TWA limit of 0.2 mg/m^ for 
amitrole in construction, maritime, and 
agriculture, which is the limit 
esidblished by OSHA in the prior 
rulemakmg for general industry. 


Amitrole is a white, crystalline 
powder that is odorless when pure 
(HSOB 1965). It is used as an herbicide, 
a plant growth regulator, a cotton 
defoliant, and a reagent in photography. 
Amitrole'8 registered use as an 
herbicide on food crops was canceled 
by the EPA in 1971, and it is no longer 
produced in the United States (HSDB 
1985; lARC 1987, p. 295; ACGIH 1986, p. 
25); however, this substance is still 
imported into the United States for use 
as a specialty herbicide (brush killer) 
CIARC1987. p. 295). Amitrole also 
continues to be used as a post-harvest 
herbicide around apple and pear trees 
and as a pre-planting herbicide for kale, 
maize, potatoes, wheat, and other crops 
(lARC 1987, p. 295). In addifion, this 
substance is used as a roadside 
herbicide (LARC 1987, p. 295). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide, Fungicide, and Rodenticide 
Act (FTFRA). 

Amitrole is a potent antithyroid agent 
and has been shown to cause tumors, 
particularly of the thyroid and pituitary 
glands, in experimental animals (ACGIH 
1986/Ex. 1-3, p. 25). Its tumor-producing 
activity is thought to be related to its 
goitrogenic effects, which cause an 
increase in thyroid-stimulating hormone 
(TSH). Other antith^id agents that 
cause TSH stimulation, such as 
propylthiouracil, have also been shown 
to produce thyroid tumors (Guyton 1981/ 
Ex. 1-1002). 

The acute toxicity of amitrole is low: 
The oral LDb« in rats is 1100 mg/kg; in 
mice, this value is 14,700 mg/kg (RTECS 
1990). The dermal LDm in rabbits is 10 g/ 
kg (Clayton and Clayton 1981, p. 2702). 
Repeated exposure of rats to amitrole by 
intraperitoneal administration at doses 
of 1 g/kg caused inhibition of liver and 
kidney catalase; much lower doses (5 
mg/kg) sharply reduced iodine uptake 
by the thjrroid gland in the same species 
(Clayton and Qeyton 1981, p. 2703). 

Amitrole has been, found to be 
carcinogenic in laboratory animals 
following dietary exposure to relatively 
high doses. Attempts to induce tumors 
by dermal application and subcutaneous 
injection have been unsuccessful. 

Studies investigating the carcinogenic 
potential of amitrole in laboratory 
animals are reviewed below. 

The effects of lifetime exposure to 
amitrole were investigated in rats, mice, 
and hamsters fed diets containing 1^ 10. 
or 100 ppm amitrole (Steinhoff, Weber, 
Mohr, and Boehme 1983/Ex. 1-208). 
There was a significant increase in the 
incidence of thyroid tumors in male and 
female rats and in the incidence of 
pituitary tumors in female rats exposed 


to 100 ppm. An excess incidence of 
tumors was not found in male or female 
rats exposed to 1 or 10 ppm. The results 
of this experiment are presented in 
Table Cl4-3. Tumor induction was not 
observed in male or female mice or 
hamsters. Another study reported 
negative results for rats fed diets 
containing 10. 50, or 100 ppm amitrole 
(Jukes and Schaffer 1960/Ex. 1-213). 


Table Cl 4-3.—Incidence of Rat Thy¬ 
roid AND Pituitary Tumors Associ¬ 
ated With Ingestion of Amitrole 


Tumor site 

Coocemratlon in diet (pom) 

0 

1 

10 

100 

Thyroid (Male) 





—Benign_ 

5/75 

9/75 

4/75 

» 45/75 

—Mafignant_ 

3/75 

0/75 

3/75 

» 18/75 

Thyroid (Female) 





—Ber^_ 

7/75 

12/75 

e/75 

»44/75 

—Malignant_ 

0/75 

1/75 

4A75 

»28/75 

Pituitary 





(Female) 





—Benign- 

14/75 

20/75 

15/75 

*38/75 

—Malignant— 

1/75 

2/75 

4/75 

5/75 


* p <0.001. Fisher’s Exact Test 


In contrast to the negative results 
obtained in mice following lifetime 
dietary exposure to 1,10, or 100 ppm 
amitrole. positive results were observed 
in male and female mice following 
dietary exposure to higher levels (2192 
ppm) of amitrole for 1 year (Innes, 
Ulland, Valerio et al. 1969/Ex. 1-270). 
Carcinomas of the thyroid were 
observed in 89 percent (64/72) of the 
exposed animals (tumor incidence in the 
controls was not reported). 

Positive results were also observed in 
mice exposed to 1 percent amitrole in 
the diet in a lifetime study (alternating 
exposure for 4 weeks followed by no 
exposure for 1 week over the lifetime) 
(Feinstein, Fry, and Staffeld 1978a/Ex. 
1-281). Liver tumors developed in 100 
percent of the exposed mice; however, 
the incidence of tumors in unexposed 
controls was not reported. A small 
number of thyroid tumors was also seen 
in these animals. The authors 
hypothesized that the reason more 
tliyroid tumors were not seen was 
because the animals died of the high 
toxic doses before such tumors could be 
expressed. 

The Swedish National Board of 
Occupational Safety and Health ordered 
an epidemiological evaluation to assess 
the incidence of cancer among railroad 
workers expcxsed to herbicides (Axelson 
and Sundell 1974/Ex. 1-812). Amitrole 
was among the pesticides utilized by 
these workers. Cohorts were separated 
into groups according to whether they 
were exposed to amitrole and 
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combinations of other herbicides, 
phenoxy acids and combinations of 
other herbicides, or other herbicides 
alone. A statistically significant increase 
in the incidence of total tumors and lung 
tumors was found among workers 
exposed both to amitrole and 
combinations of other herbicides. 
Smoking frequency among members of 
this group w^as reported to be similar to 
the frequency of smoking in the general 
Swedish population. 

In a 1980 follow-up to the Axelson and 
Sundell (1974/Ex. 1-812) study. Axelson 
and co-workers (Ex. 1-242) combined 
data from the earlier study with data on 
workers exposed from 1972 to 1978. 
Cohorts were divided into the following 
exposure groups: amitrole alone, 
phenoxy acids alone, and amitrole and 
phenoxy acids combined. The 
reanalyzed data did not show a 
statistically significant Increase in 
cancer Incidence among the workers 
exposed to amitrole alone; however, the 
incidence of tumors among workers 
exposed to amitrole and phenoxy acids 
together was significantly increased 
(Axelson. Sundell, Anderson et al. 1980/ 
Ex. 1-242). 

Risk estimate for amitrole. The study 
by Steinhoff et al. (1983/Ex. 1-208) 
provides sufficient information to use as 
the basis for the quantitative estimation 
of the excess cancer risk associated 
with exposure to amitrole in the 
workplace. The linearized multistage 
model was chosen to estimate risk. The 
incidence of malignant thyroid tumors in 
female rats was used because these 
tumors demonstrate a clear monotonic 
response. Female rats were assumed to 
weigh 250 g and to consume 25 g of food 
per day. Human risks were estimated at 
exposure levels corresponding to the 
proposed PEL of 0.2 mg/m^, as well as 
for exposure levels of 0.4 mg/m^ and 1.0 
mg/m^. The excess estimated cancer 
risk, in terms of excess deaths per 1,000 
employees, is shown in Table C14-4. 

Exposure to 0.2 mg/m^ of amitrole 
(the limit being proposed) over an 
occupational lifetime (45 years) is 
associated with approximately 3 excess 
cancer deaths per 1,000 employees (0.3 
percent) if the MLE is used, and the risk 
at this level that corresponds to the 95- 
percent upper-bound estimate is about 4 
excess cancer deaths per 1.000 workers. 
By comparison, the MLEs of risk for 
lifetime exposure to 0.4 mg/m® or 1.0 
mg/m® are 5 or 13 excess deaths per 
1.000 employees, respectively. 


Table C14-4.—Multistage Model Es¬ 
timates OF Cancer Risk Associated 
With Working Lifetime Exposure to 
Amitrole 


Exposure level 

Excess cancer 
deaths per 1,000 
workers 

MLE 

UCL 

0.2 mg/m**. 

2.7 

3.5 

0.4 mg/m’....... 

5.3 

7.0 

1.0 mg/m®.. 

13.0 

17.0 


• Proposed PEL and current limit m general indus- 
try 

MLE = Maximum likelihood estimate of risk. 

UCL=95s)efcent upper-confidence limit on maxi¬ 
mum likelihood estimate of risk. 

Some commenters in the prior 
rulemaking urged OSHA to use a 
different model, i.e., one that 
incorporates a threshold effect, to 
estimate the risk of cancer associated 
with exposure to amitrole (Exs. 3-894; 

Tr. 3-13. 3-14). Although OSHA 
recognizes that a threshold-effect level 
may exist for substances that cause 
cancer by acting on endocrine-sensitive 
tissues, the Agency points out that 
amitrole also has produced liver tumors 
in mice (Innes, Ulland, Valerio et al. 
1969/Ex. 1-270; Feinstein, Fry, and 
Staffeld 1978a/Ex. 1-281) and, in one 
instance (Feinstein, Fry. and Staffeld 
1978a/Ex. 1-281), the liver tumors 
appeared at an earlier age and at a 
higher incidence than did the thyroid 
tumors. It is not clear from the present 
data that the mechanism for the 
development of these amitrole-induced 
liver tumors is the same as that for 
amitrole-induced thyroid tumors. OSHA 
also notes that the proposed 0.2-mg/m® 
PEL is. according to the ACGIH’s 
calculations, only a factor of 10 lower 
than the demonstrated effect level for 
amitrole-induced effects on thyroid 
function. OSHA believes that the use of 
a tenfold uncertainty margin is 
reasonable when the disease in question 
is as serious as cancer, whether or not 
amitrole-induced carcinogenesis follows 
a dose-threshold pattern. In addition, 
although the human studies have not 
been conclusive, they do provide 
suggestive supporting evidence that 
exposure to amitrole may increase the 
risk of cancer among workers. 

Accordingly, OSli\ preliminarily 
concludes that the adverse effects 
resulting from exposure to amitrole 
potentially include both damage to the 
thyroid gland and the induction of 
cancer. OSHA’s risk assessment, which 
is based on animal data, shows that this 
significant excess cancer risk can be 
substantially reduced for employees in 
construction, maritime, or agriculture 
who may currently be exposed to 


amitrole at concentrations well above 
the proposed 0.2-mg/m® TWA limit. 
Therefore, OSHA is proposing a 0.2-mg/ 
m® TWA exposure limit for amitrole in 
the construction, agriculture, and 
maritime industries. Promulgation of this 
limit will make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 

alpha-NAPflTHYLTHIOUREA (ANTII) 
CAS: 86-88-4; Chemical Formula: 

C11HX0N2S 
H.S. No. 2009 

The OSHA PEL for alpha- 
naphthylthiourea (ANTU) in general 
industry, construction, and maritime is 
0.3 mg/m® as an 8-hour TWA. The 
Agency has no PEL for ANTU in 
agriculture. The ACCIH TLV*-TWA for 
this substance is 0.3 mg/m®. NIOSH has 
no REL but concurs (Ex. 8-47, Table 
N3A) with the limit being proposed. 
OSHA is proposing a 0.3-mg/m® 8-hour 
TWA PEL for ANTU in agriculture. This 
is the same limit as the general industry 
PEL for ANTU. 

ANTU is a colorless to gray 
crystalline substance that is odorless; it 
is used as a rodenticide, although it has 
not been produced in the United States 
for several years (HSDB1989). When 
used in pesticidal applications and as 
directed on the label, this substance is 
regulated by the EPA under the Federal 
Insecticide. Fungicide, and Rodenticide 
Act (FIFRA). 

ANTU is more toxic to Norway rats 
than to animals of other species (Hayes 
1982). The lowest reported oral Lfto in 
rats is 6 mg/kg; in monkeys, the oral 
LDso is 4250 mg/kg (RTECS 1989). ANTU 
causes pleural effusions and pulmonary 
edema; before death, acutely poisoned 
animals had difficulty breathing and 
developed muscular weakness (Proctor, 
Hughes, and Fischman 1988, p. 79). Rats 
fed diets containing 50 to 800 mg/kg 
ANTU for 2 years showed dose-related 
hyperplasia of the thyroid (lARC 1983, p. 
350). ANTU was tested for 
carcinogenicity in mice and rats, but 
these studies were considered 
inadequate for the purposes of 
carcinogenicity evaluation (lARC 1983, 
p. 353). 

In humans, exposure to ANTU has 
been associated with contact dermatitis, 
destructive changes in the thyroid and 
adrenal glands, and bladder cancer in 
exposed workers (ACGIH1986. p. 36). 
An impurity in the ANTU. beta- 
naphthylamine, which Is a known 
human carcinogen, is believed to have 
been responsible for these cancers. In 
all. a total of 14 cases of urothelial 
tumors have been seen since 1982 
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among rodent exterminators who used 
ANTU [Orjelick 1975; Davies 19^2). 

There are no reported cases of 
accidental ANTU poisoning that have 
involved ANTU alone, but several 
poisoning incidents have been attributed 
to a combination of ANTU and another 
toxic substance. In one cate, a man 
ingested 80 grams of a rat poison 
containing 30 percent ANTU and also 
consumed a large amount of alcohol. 

This individual subsequently vomited, 
became cyanotic, and developed fluid in 
his lungs; he later recovered (Ha^es 
1982, p. 506). Several poisoning incidents 
in France involved ANTU and 
chloralose. another pesticide; all of the 
poisoned individuals survived but 
showed tracheobronchial 
hypersecretions and other ANTU- 
related signs (Hayes 1982, p. 506). 

The evidence described above shows 
that ANTU causes dose-related 
pulmonary and endocrine effects in 
exposed individuals and may cause 
bladder cancers, although a contaminant 
in the ANTU, rather than ANTU itself, 
may have been responsible for these 
tumors. ANTU can cause these effects 
when it is ingested, inhaled, and/or 
absorbed through the skin. 

OSHA therefore preliminarily finds 
that the absence of a PEL for ANTU in 
agriculture places workers in this sector 
at significant risk of pulmonary and 
endocrine damage and perhaps of 
cancer of the urogenital tract The 
Agency believes that the establishment 
of an 8 -hour TWA PEL of 0.3 mg/m* will 
substantially reduce these signihcant 
risks of material health impairment. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 
ARSENIC, INORGANIC COMPOUNDS 

(as As) 

CAS: 7440-38-2; Chemical Formula: 

Varies with Compound 
H.S. No. 2011 

In ^neral industry, construction, and 
maritime, OSHA’s permissible exposure 
limit for inorganic arsenic is 10 ^g/m* 
averaged over an 8 -hour period. There is 
no limit in agriculture. The ACGIH has 
assigned arsenic and soluble compounds 
a TLV^-TWA of 0.2 mg/m*. NIOSH 
considers these substances potential 
occupational carcinogens and has 
issued a REL of 2 fAg/m* as a 15-minute 
ceiling. OSHA proposes to establish a 
PEL of 10 Mg/ni* TWA for inorganic 
arsenic in agriculture. Promulgation of 
this limit will make the PEL for thi^ 
substance consistent across all OSHA- 
regulated sectors. 

Arsenic (As) is commonly present in 
amounts ranging from less than 0.001 
percent to 6 percent of the sulfide ores 


mined for their copper, lead. zinc, gold, 
and silver content. Arsenic is also 
widely distributed naturally in small 
amounts (2r-5 ppm) throughout the 
earth's crust For example, it is found in 
iron ore and coal. Further, trace amounts 
of organic arsenic (less than 1 ppm) are 
naturally present in most living 
organisms, including those used for 
food. 

Approximately 97 percent of arsenic 
enters end-product manufacture in the 
form of arsenic trioxide (AS 2 O 3 or 
"white arsenic"). This compound, which 
is used in the synthesis of many other 
arsenic compounds, is released by and 
obtained as a by-product of the smelting 
of sulfide ores of copper, lead, and zinc. 
Arsenic is generally regarded, however, 
as a troublesome impurity in these 
metals which is eliminated through the 
smelting process. 

Arsenic and its compounds have a 
variety of applications. The major use 
(comprising approximately 69 percent of 
U.S. consumption) is for insecticides and 
herbicides. Approximately 11 percent of 
the total U.S. arsenic trioxide 
consumption is used in glass production 
as a clarifying and reducing agent. 
Arsenic is also used as a defoliant in 
cotton harvesting. When used in 
pestiddai applications and as directed 
on the label this substance is regulated 
by the EPA under the Federal 
Insectidde. Fungidde, and Rodenticide 
Act (FIFRA). 

OSHA believes that exposure to 
trivalent arsenic causes respiratory 
cancer. Studies in the copper smelting 
industry (Lee and Fraumeni 1969, Pinto 
and Enterline 1978, Rencher and Carter 
1977) have shown a statistically 
significant increase in lung cancer 
mortality among woHcers exposed to 
arsenic trioxide, sulfur dioxide, and 
other co-contaminants released during 
the smelting of copper ores. As Lee and 
Fraumeni stated, it is impossible to 
differentiate in these cases between the 
effects of exposure to arsenic and these 
other co-contaminants. However, the 
finding that lung cancer mortality 
increased consistently with degree and 
duration of exposure to arsenic trioxide 
provides substantial evidence that 
exposure to trivalent arsenic is a cause 
of respiratory cancer. These data, and 
particularly those of Lee and Fraumeni 
and Pinto and Enterline, were discussed 
in detail m the preamble to the arsenic 
standard (43 FR 19584, May 5.1978 and 
48 FR 1864, January 14.1903) and 
accordingly will not be repeated here. 
Many experts testified during the 
hearing for that rulemaking. Both Dr. 
Fraumeni {Jt. 168, Docket H-037) and 
Dr. Kraybil! (Tr. 151, Docket H-037) 
stated that inorganic arsenic is strongly 


incriminated as an occupational 
carcinogen, and NIOSH recognized that, 
although each epidemiological study 
alone has limitations. ". . . when all 
reports of occupational exposure to 
inorganic arsenic are considered 
together,. . . it [is] undeniable that 
there have been carcinogenic effects 
which must be attributed to inorganic 
arsenic" (Tr. 54-5, Docket H-037). Tlius, 
the National Cancer Institute and 
NIOSH both recommended that 
pentavalent arsenic be treated as a 
carcinogen. 

On the other hand, the American 
Wood Preseiv^ers Institute (AWPl) 
argued in that rulemaking that the 
evidence was not sufficiently persuasive 
for OSHA to make such a determination. 
The AWPI suggested that pentavalent 
arsenic should not be implicated as a 
causal factor because the studies 
suggesting its involvement also involved 
exposure to trivalent arsenic. However, 
after a thorough review of the record 
as a whole. OSHA determined that the 
weight of the evidence clearly pointed to 
the carcinogenicity of pentavalent 
arsenic. 

Based on this e\idence in humans, 
OSHA concluded in the earlier 0(b) 
rulemaking that exposure to inorganic 
arsenic causes cancer in humans. OSHA 
therefore believes that, in the absence of 
a limit, workers in agriculture who are 
exposed to inorganic arsenic are at 
significant risk of developing cancer. 

The Agency believes that the proposed 
8-hour TWA limit of 10 pg/m* is 
necessary to substantially reduce these 
risks of material health impairment 
among this group of workers. 
Promulgation of this limit will also make 
the PEL for this substance consistent 
across all OSHA-regulated sectors. 

ASBESTOS 

CAS; varies; Chemical Formula: varies 
H.S. No. 2013 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limits for asbestos are 0.2 fiber per cubic 
centimeter of air (f/cc) as an 8 -hour time 
weighted average airborne 
concentration and 1 f/cc as a 30-minute 
excursion limit OSHA's most recent 
comprehensive standard for asbestos in 
these industries was promulgated in 
1988. OSHA has no PEL for asbestos in 
agriculture. Therefore. OSHA is 
proposing to establish an 8 -hour TWA 
PEL of 0.2 f/cc and a 30-minute 
excursion limit of 1 f/cc for asbestos in 
agriculture. Promulgation of these limits 
will make the reLs for asbestos 
consistent across all OSHA-regulated 
sectors. 







26404 


Federal Register / Vol. 57, No. 114 / Friday, June 12. 1992 / Proposed Rules 


Asbestos is the name given to a class 
of magnesium silicate minerals that 
occur in fibrous form. Minerals that are 
included in this group are chrysotile, 
crocidolite, amosite, anthophyliite 
asbestos, tremolite asbestos, and 
actinolite asbestos. 

Asbestos, tremolite, anthophyliite, 
and actinolite have been used in the 
manufacture of heat-resistant clothing, 
automobile brake and clutch linings, and 
a variety of building materials (induding 
floor tiles, rooBng felts, ceiling tiles, 
asbestos-cement pipe and sheet, and 
fire-resistant drywall). Asbestos, 
tremolite, anthophyliite, and actinolite 
are also present in pipe and boiler 
insulation materials and in sprayed-on 
materials located in beams, in crawl 
spaces, and between walls. 

OSHA is aware of no instance In 
which exposure to a toxic substance has 
more clearly demonstrated detrimental 
health ejects on humans than asbestos 
exposure. The diseases caused by 
asbestos exposure are life-threatening or 
disabling; among these diseases are lung 
cancer, cancer of the mesothelial lining 
of the pleura and peritoneum, 
asbestosis, and gastrointestinal cancer. 
Of all the diseases caused by asbestos, 
lung cancer constitutes the greatest 
health risk for American asbestos 
workers. Lung cancer has been 
responsible for more than half of the 
excess mortality from asbestos exposure 
in some occupational cohorts. 

The relationship between lung cancer 
and asbestos exposure has been 
established in numerous epidemiological 
studies of diverse groups. Asbestos- 
induced lung cancer usually has a 
latency period in excess of 20 years, and 
this cancer may be manifested at a 
younger age than is true for lung cancer 
victims who are not exposed to asbestos 
(Craighead et al.. Ex. 04-033, Docket H- 
033). Few cases of lung cancer are 
curable, despite advances in medical 
and surgical oncology. Only 9 percent of 
lung cancer patients survive for 5 or 
more years after diagnosis (American 
Cancer Society. Ex. 84-160, Docket H- 
033). Asbestos exposure acts 
synergistically with cigarette smoking to 
multiply the risk of developing lung 
cancer. 

Many studies also have shown 
conclusively that mesothelioma is 
associated with asbestos exposure. In 
some asbestos-exposed occupational 
groups, 10 to 18 percent of deaths have 
been attributable to malignant 
mesotheliomas of the pleura and 
peritoneum, a condition that is 
extremely rare in persons not exposed 
to asbestos. Generally, a latency period 
of at least 25 to 30 years is required 
before mesotheliomas are observed in 


an occupational cohort, although some 
victims of mesothelioma have had 
latency periods exceeding 40 years 
(Craighead et al., Ex. 84-033, Docket H- 
033). This form of cancer is usually fatal 
within a year of diagnosis. 

Some epidemiological studies of 
asbestos-exposed persons have shown 
increases in esophageal, stomach, colo¬ 
rectal. kidney, laryngeal, pharyngeal, 
and buccal cavity cancers. Al^ough the 
increased risk of cancers at these sites 
is net as great as the increased risk of 
lung cancer and mesothelioma, the 
increase is of considerable importance 
because of the high background rates, 
and therefore the large number of 
victims, associated with some of these 
tumors in the general population. For 
example, a 50 percent increase in a 
common cancer such as colo-rectal 
cancer results in many more deaths than 
a 50 percent increase in a rare cancer. 

Asbestosis is pulmonary fibrosis 
caused by the accumulation of asbestos 
fibers in the lungs. The adverse effects 
of asbestosis range 6rom shortness of 
breath during exertion to cyanosis, 
effusions of serous fluid, respiratory 
failure, cardiac hypertrophy, and death. 
Asbestosis is often a progressive 
disease, even in the absence of 
continued exposure. The symptoms of 
the disease are shortness of breath, 
cough, fatigue, and vague feelings of 
sickness. When the fibrosis worsens, 
shortness of breath occurs even at rest. 
One clinical feature of early asbestosis 
as well as other lung diseases is end- 
respiratory crackles (rales). 

Diagnosis of asbestosis is based on 
the presence of characteristic 
radiological changes, symptoms, rales, 
other clinical features of fibrosing lung 
diseases, and a history of exposure to 
asbestos. 

Asbestos exposure can cause pleura] 
and/or other pulmonary disease. Pleural 
plaques are a marker of asbestos 
exposure and may develop within 10 to 
20 years after the initial exposure. 
Plaques are opaque patches visible on 
chest x-rays that consist of dense 
strands of collagen (connective tissue 
protein) lined by mesothelial cells. All 
commercially used types of asbestos 
induce pleural plaques. These 
conclusions about asbestos* health 
effects are widely accepted both in the 
U.S. and abroad, and are discussed 
extensively in the preamble to OSHA’s 
1986 standard for asbestos, which 
describes the evidence linking asbestos 
exposure to lung cancer, mesothelioma, 
gastrointestinal cancer, and non- 
malignant respiratory diseases such as 
asbestosis. 

Based on this evidence. OSHA 
concluded in the earlier asbestos 


rulemakings that exposure to asbestos 
can cause cancer in humans. OSHA 
therefore believes that, in the absence of 
a PEL, workers in agriculture are at 
significant risk of experiencing these 
adverse and often life-threatening healt* 
effects. The Agency believes that the 
proposed limits of 0.2 f/cc as an 8-hour 
TWA and 1 f/cc as a 30-ininute short 
term limit are necessary to substantially 
reduce these risks of material health 
impairment among this group of 
workers. Promulgation of these limits 
will i^ake the PELs for asbestos 
consistent across all OSHA-regulated 
sectors. Although the current PELs for 
asbestos are 0.2 f/cc (TWA) and 1 f/cc 
(30-minute limit), OSHA is currently 
engaged in rulemakii^ on asbestos. If a 
final decision is made to lower one or 
both of these PELs prior to the issuance 
of this Air Contaminants standard, 
OSHA will consider adopting the new 
limit(s) in agriculture. OSHA requests 
comments on this issue from interested 
parties. 

BENZENE 

CAS No.: 71-43-2; Chemical Formula: 

GHe 

H.S. No. 2016 

In general industry, construction, and 
maritime, OSHA's permissible exposure 
limits for benzene are 1 ppm as an 8- 
hour TWA and 5 ppm as a 15-ininute 
STEL OSHA's comprehensive standard 
for benzene was promulgated on 
September 11.1987 (52 FR176). There 
are no PELs for benzene in agriculture, 
and OSHA is therefore proposing to 
establish limits in that sector. 
Promulgation of these limits will make 
the PELs for benzene consistent across 
all OSHA-regulated sectors. 

Benzene is a clear, colorless, non- 
corrosive, highly flammable liquid with 
a strong rather pleasant odor. The low ^ 
boiling point and high vapor pressure of 
benzene causes rapid evaporation under 
ordinary atmospheric conditions and 
generates vapors that are nearly three 
times heavier than air. 

Benzene is produced primarily by the 
petrochemical and petroleum refining 
industries by a process called catalytic 
reformation, which converts certain 
lower octane hydrocarbons into higher 
octane aromatics. These two industries 
are responsible for 98 percent of the 
total U.S. production of benzene. 
Recovery through catalytic reformation 
and thermal cracking of petroleum 
hydrocarbons, including the benzene 
formed from the dealkylation of toluene, 
accounts for approximately 75percent of 
the total quantity of benzene produced. 

The first major industrial use of 
benzene was as a solvent in the rubber 
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industry just before World War I. Large 
quantities of benzene are used to 
manufacture other organic compounds 
such as ethylbenzene, styrene, cumene, 
and cyclohexanol. This situation led to 
greatly increased uses of benzene as a 
solvent in the artificial leather, rubber 
goods, and rotogravure industries. 

Many products contain benzene 
exclusively as the result of 
contamination. Benzene is a naturally 
occurring compound in crude oil and 
natural gas. Unreacted benzene may 
also be present in major benzene 
derivatives (e.g., methylbenzene) or in 
other specialty chemicals that use 
benzene as a feedstock (e.g., 
dicyclopentadiene). The presence of 
unreacted benzene in major derivatives 
or other specialty chemicals is 
undesirable from the producer's point of 
view and is not generally useful to 
product users. 

Industries and processes currently 
using benzene or liquids containing 
benzene include the chemical, printing, 
lithograph, rubber cement, rubber 
fabricating, paint, varnish, stain 
remover, adhesive, and petroleum 
industries. Benzene is also used 
extensively in chemical laboratories as 
a solvent and as a reactant in numerous 
chemical applications. Where benzene 
is produced, used, or stored in large 
amounts, it is generally contained in 
enclosed systems, although exposures 
can occur during liquid transfer 
operations, from equipment leakage and 
carryover losses, and in maintenance 
operations. 

The scientific literature has 
documented hundreds of cases of 
leukemia, aplastic anemia, and other 
blood abnormalities that have been 
associated with benzene exposure. 
Epidemiologic studies of workers 
exposed to benzene have demonstrated 
significant excesses of leukemia, 
multiple myeloma, and lymphatic 
cancers as well as chromosomal 
aberrations in these workers. Several of 
these studies provide a reasonable basis 
for quantitative cancer risk assessment. 
More recently, experimental animal 
studies have demonstrated the induction 
of cancer, chromosomal damage, and 
bone marrow toxicity as a result of 
specific exposures to benzene. AD of 
this information has been used to the 
f®®8ible in OSHA's evaluation of 
the risk associated with various benzene 
exposure levels. Information regarding 
the health effects of benzene on both 
humans and animals was discussed at 
ler^th in the preamble to OSHA's Final 
Rule on Occupational Exposure to 
®®^®ne (52 FR 176. September 11.1987). 

Although benzene exposure has been 
associated with leukemia, aplastic 


anemia, multiple myeloma, various 
forms of lymphoma, myelofibrosis, 
pancytopenia, and depression of 
singular blood cell lines, OSHA's risk 
assessments were based preferentiaUy 
on experimental studies involving the 
induction of solid tumors in mice and 
rats. OSHA did not include in its 
quantitative risk assessments risks of 
the other conditions mentioned above 
because they were for the most part 
identified In case reports and may have 
underestimated the relative risks 
associated with benzene exposure. 

Based on the evidence in numans and 
animals described by OSHA in the 
preamble to the final 6(b) rule for 
benzene. OSHA concluded that 
exposure to benzene causes numerous 
adverse and potentially life-threatening 
health ejects. OSHA therefore believes 
that, in the absence of a limit, workers 
in agriculture are at significant risk of 
experiencing these adverse health 
effects. The Agency believes that the 
proposed limits of 1 ppm as an 6-hour 
TWA and 5 ppm as a 15-minute STEL 
are necessary to substantially reduce 
these risks of material health 
impairment among these workers. 
Promulgation of these Dmits will also 
make the PEL for benzene consistent 
across aU OSHA-regulated sectors. 
BERYLLIUM AND COMPOUNDS (As 

Be) 

CAS No.: 7440-41-7; Chemical Formula: 

Varies with Compound 
H.S. No. 1033 

OSHA's current limit for beryllium 
and its compounds (measured as Be) in 
the construction and maritime industries 
is 0.002 mg/m* (2 p.g/m*) as an 8-hour 
TWA. There is no limit in agriculture for 
these substances. The ACGIH considers 
beryllium a suspect human carcinogen 
(A2) and has assigned a TLV*-TWA for 
beryllium and compounds of 0.002 mg/ 
m* (2 fig/m*). NIOSH considers 
beryllium a potential human carcinogen 
and recommends that exposure to 
beryllium and compounds not exceed 0.5 
^g/m*. OSHA is proposing to extend its 
TWA PEL of 0.002 mg/m* (2 ^g/m*) to 
agriculture and to add a 0.005 mg/m* (5 
fig/m*) 30-minute STEL and a 0.025 mg/ 
m* (25 /ng/m*) peak for beryllium and 
compounds in the construction, 
agriculture, and maritime industries. 
These are the limits for beryllium and its 
compounds currently in effect in general 
industry. 

Beryllium is a metallic element that is 
hard, brittle, and grayish-white in color. 
It is used as a hardening agent in aUoys 
and in non-sparking tools, driU bits, 
watch balance wheels, airplane brakes, 
electrical equipment, springs, valves, 
computers, gyroscopes, and in ceramics 


manufacturing (Clayton and Clayton 
1981. p. 1537). It also has uses in space 
and nuclear technologies (HSDB 1986: 
ACGIH 1986, p. 56). 

Occupational exposure to beryllium 
has long been associated with the 
development of two distinct diseases: 
Acute chemical pneumonitis and chronic 
beiy^llium disease, which is a 
progressive and debilitating lung 
disease. Exposure to soluble beryllium 
salts and to finely divided beryllium 
oxide adversely affects the skin, mucous 
membranes, and respiratory tract and 
leads to chemical pneumonitis: the 
airborne concentrations of beryllium 
believed to be associated with acute 
pulmonary effects are on the order of 
100 ^g/m* (Eisenbud et al. 1948). This 
form of beryllium disease has not 
occurred in the United States since the 
1960s. in large part due to the 
establishment of a 25 ^g/m* 30-minute 
short-term limit by the Atomic Energy 
Commission In 1949 and OSHA's 
adoption of this limit, through the 
Section 6(a) process, in 1971. 

Chronic beryllium disease is a 
systemic, granulomatous disease caused 
by low-level exposure to beryllium over 
periods ranging from several months to 
many years. The principal signs and 
symptoms of chronic beryllium disease 
are dyspnea, weight loss, chest pain, 
cough, arthralgia, and fatigue, and 
clinical manifestations may include 
interstitial crackles, liver and spleen 
enlargement, and, in severe cases, 
clubbing of the fingers. Severe cases 
may lead to cor pulmonole and right 
heart failure. Workers with chronic 
beryllium disease may show one or 
more of the following ventilatory 
defects: restrictive lung disease: mixed 
restrictive and obstructive lung disease: 
or diminished carbon monoxide 
diffusing capacity. Three stages of the 
disease have been identified by lung x- 
ray: A fine, diffuse granularity: a diffuse 
reticular pattern: and. finally, distinct 
nodules (Parkes 1985). 

Chronic beryllium disease results 
from a cell-mediated immune response 
of the lung to beryllium exposure. 
Although it had been suggested in the 
early 1950s that some workers appeared 
to be allergic to beryllium (Sterner and 
Eisenbud 1951), the correlation between 
chronic disease and sensitization to 
beryllium was not established until 20 
years later (Deodhar et al. 1973). 
Advances in scientists' understanding of 
immunology and in techniques for the 
isolation and culture of lymphocytes 
have led to improvements in the 
reliability, sensitivity, and specificity of 
in vitro tests for beryllium sensitization. 
These tests involve analysis of T-cells 
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recovered either from the blood (Kreiss 
et al. 1989) or bronchoalveolar lavage 
fluid (Rossman et al. 1988] of individuals 
suspected of being sensitized. 

At the time NIOSH's criteria 
document on beryllium was published 
(NIOSH 1972a). NIOSH judged the 
evidence that beryllium caused cancer 
to be equivocal. In testimony at OSilA's 
1977 hearing on a standard for 
beryllium, however. NIOSH presented 
additional epidemiologic and animal 
evidence indicating that beryllium is 
carcinogenic. In particular. NIOSH 
(1977o; Baier 1977b/Ex. 1-531) cited the 
studies of Bayliss and Wagoner (1977) 
and Mancuso (1977). which showed 
significant increases in bronchogenic 
cancer among beryllium-exposed 
workers. NIOSH therefore 
recommended at the 1977 hearing that 
exposure to beryllium not exceed the 
reliable limit of detection of 0.5 p-g/m^ 
(NIOSH 1977o; Baier 1977b/Ex. 1-531). 

In the recent air contaminants 
rulemaking for general industry, OSHA 
determined that, because of the 
extensive record developed for 
beryllium following OSHA’s 1975 
proposed rule for beryllium, the issues to 
be resolved were too complex to 
address during the Air Contaminants 
rulemaking. Accordingly. OSHA 
retained the Agency’s general industry 
PELs of 0.002 mg/m^ TWA. 0.005 mg/m* 
as a 30-minute STEL. and 0.025 mg/m* 
as a ceiling to provide workers with 
continued protection against beryllium- 
related chronic lung disease. OSHA 
believes that, in the absence of a limit in 
agriculture, exposed workers are at 
significant risk of developing chronic 
beryllium disease. OSHA preliminarily 
concludes that extending the 0.002 mg/ 
m* TWA PEL, 0.005 mg/m* STEL. and 
0.025 mg/m* peak to construction, 
maritime, and agriculture will 
substantially reduce this risk. OSHA 
believes that the STEL and ceiling are 
necessary to aid in protecting against 
initial sensitization to beryllium. By 
analogy with the effects seen with other 
inorganic sensitizers such as cobalt, 
nickel, and chromium (Nemery 1990), 
short-term high exposure to antigens is 
believed to be associated with the 
development of sensitization, and 
OSHA believes that the STEL and 
ceiling will ensure that exposures are 
kept under strict control at all times. 
Promulgation of these limits in 
construction, maritime, and agriculture 
will also make the TWA. STEL, and 
ceiling for beryllium and its compounds 
consistent across all regulated sectors. 
CARBON TETRACHLORIDE 
CAS: 56-23-5; Chemical Formula: CCU 
H.S. No. 1073 


The OSHA PEL for carbon 
tetrachloride in the construction and 
maritime industries is 10 ppm as an 8- 
hour TWA, with a skin notation. There 
is no limit in agriculture. The ACGIH 
has established a 5-ppm TLV*-TWA 
limit, with a skin notation, for this 
substance. NIOSH considers carbon 
tetrachloride a potential human 
carcinogen and has issued a REL of 2 
ppm as a ceiling limit (45 liter. 60-minute 
sample). However. NIOSH concurs (Ex. 
8-47, Table N6A) with the limit the 
Agency is proposing. OSHA is proposing 
to delete the skin notation and to 
establish a PEL for carbon tetrachloride 
of 2 ppm as an 8-hour TWA for 
workplaces in the construction, 
agriculture, and maritime industries, 
liiis is the limit recently established for 
carbon tetrachloride in general industry. 

Carbon tetrachloride is a heavy. ^ 
mobile liquid with a sweet odor. 
Although carbon tetrachloride was once 
widely used as a dry-cleaning agent and 
solvent, it has now largely been 
replaced by less toxic substances in 
these uses. It is currently used in the 
manufacture of fluorocarbon 
propellants, many organic compounds, 
and in refrigerants and propellants 
(HSDB 1985). 

In addition to cancer, exposure to 
carbon tetrachloride causes liver, 
kidney, and lung damage in humans and 
animals. The oral LD^ in rats is 2350 
mg/kg, and the LG^ in the same species 
is 8000 ppm for 4 hours (RTECS1990). A 
number of studies in experimental 
animals have shown that single oral 
doses of carbon tetrachloride ranging 
from about 100 to 4000 mg/kg produce 
fatty inhltration of the liver, loss of 
cytochrome P-450 and other enzymes, 
and histological changes in the liver 
(EPA1985). Hepatocellular necrosis also 
may occur (EPA 1985). Rats given single 
oral doses of 4000 mg/kg of carbon 
tetrachloride showed damage to the 
proximal tubules of the kidney, clara 
cells of the lung, and endothelial lining 
of the lung at autopsy (EPA 1987). 

In a subchronic inhalation study, 
guinea pigs, rats, monkeys, rabbits, and 
dogs exposed continuously for 90 days 
to a 61-mg/m* concentration of carbon 
tetrachloride showed signs of liver 
toxicity, while animals exposed to a 6.1- 
mg/m* concentration on the same 
regimen showed no adverse effects 
(Prendergast et al. 1967). 

In chronic studies, rats gavaged with 
carbon tetrachloride at a 1 mg/kg-dose 5 
days/week for 12 weeks failed to show 
adverse effects at autopsy, while those 
exposed to 10 or 33 mg/kg doses on the 
same regimen showed centrilobular 
vacuolization and necrosis of 


hepatocytes at post mortem (Bruchner et 
al. 1986). 

Human fatalities have occurred in 
adults who ingested as little as 1.5 ml of 
carbon tetrachloride, and inhalation 
exposure to 1500 mg/m* has been 
associated with systemic poisoning and 
death (EPA 1985). Acute carbon 
tetrachloride poisoning In humans lakes 
the following course; hepatic and renal 
failure, followed by pulmonary edema 
and cardiac failure (Rom 1983, p. 399). 
The following paragraphs describe the 
available data on carbon tetrachloride’s 
carcinogenicity in humans and animals. 

There have been three case reports in 
humans of liver tumors developing after 
carbon tetrachloride exposure (Tracy 
and Sherlock 1968/Ex. 1-152; Johnstone 
1948/Ex. 1-817; Simler, Maurer, and 
Mandard 1964/Ex. 1-225). In each case, 
the patient had been acutely 
overexposed to carbon tetrachloride and 
had thereafter developed nausea, 
stomach pains, and signs of severe liver 
damage. 

Blair. Decoufle, and Grauman (1979/ 
Ex. 1-150) studied causes of death in 330 
laundry and dry cleaning workers 
potentially exposed to carbon 
tetrachloride, as well as to 
trichloroethylene and 
tetrachloroethylene. Causes of death 
based on death certificates were 
compared to the age. sex. race, and 
cause-specific distribution of U.S. deaths 
for the same time period. The 
proportionate mortality ratio (PMR) for 
the cohort being studied for all 
malignant neoplasms was 128, which 
was statistically significant, indicating 
that the study group had a 25-percent 
higher proportion of total deaths due to 
cancer than the proportion in the U.S. 
general population. The excess cancer 
deaths were due to liver, lung, and 
cervical cancer and leukemia. Although 
the excess lung and cervical cancer 
deaths may reflect socioeconomic 
differences among these workers, the 
excess liver cancer seen in this study is 
consistent with findings in animal 
studies involving carbon tetrachloride. 

In animals, carbon tetrachloride has 
produced hepatocellular carcinomas in 
all species evaluated (rats, mice, and 
hamsters). Male rats were given 47 or 94 
mg/kg carbon tetrachloride and females 
were given 80 or 159 mg/kg by gavage 
for 78 weeks (NCI 1976a/Ex. 1-119; NCI 
1976b/Ex. 1-168; NCI 1977b/Ex. 1-169). 
The Incidence of hepatocellular 
carcinomas was increased in ammals 
exposed to carbon tetrachloride as 
compared with pooled colony controls 
but was statistically significant only for 
low-dose females. The lower incidence 
of carcinomas in female rats at the high 
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dose (1/49) compared with that at the 
low dose (4/49) was attributed by the 
authors to the increased lethality that 
occurred among these rats before 
tumors could be expressed. 

In this same study, mice of both sexes 
received 1250 or 2500 mg/kg carbon 
tetrachloride by gavage. Hepatocellular 
carcinomas were found in 49/49 low- 
dose and 47/48 high-dose males 
(compared with 5/77 in the control 
males) and in 40/40 low-dose and 43/45 
high-dose females (compared with 1/80 
in the control females) (NCI 1976a/Ex. 
1-119; NCI 1976b/Ex. 1-168; NCI 1977b/ 
Ex. 1-169). 

Edwards. Heston, and Dalton (1942/ 
Ex. 1-68) administered carbon 
tetrachloride by gavage (64 mg/mouse 
administered 46 times over four months) 
to a mouse strain known to have a low 
incidence of spontaneous hepatomas. 
The resulting incidence of hepatomas in 
these animals was 52 percent (28/54) for 
males and 32 percent (6/19) for females. 
Previous hepatoma incidence data for 
untreated mice of this strain were 2/71 
for males and o/81 for females. Carbon 
tetrachloride administered by gavage 
has also been shown to produce 
neoplastic changes in the livers of four 
additional strains of mice (Andervont 
1958/Ex. 1-81; Edwards 1941/Ex. 1-86; 
Eschenbrenner and Miller 1943/Ex. 1- 
113). 

Della Porta. Terracini. and Shubik 
(1961/Ex. 1-136) gave weekly gavage 
treatments of 10 to 20 fig carbon 
tetrachloride to hamsters for 30 weeks, 
and the animals were observed for an 
additional 25 weeks. All 10 hamsters 
dying or killed between weeks 43 and 55 
had liver cell carcinomas, compared 
with 0/254 among the historical controls. 

Risk estimate for carbon 
tetrachloride. Three animal data sets 
have sufficient dose-response 
information to allow quantitative risk 
estimation: The rat and mouse bioassay 
data (NCI 1976a/Ex. 1-119; NCI 1976b/ 
Ex. 1-168; NCI 1977b/Ex. 1-169) and the 
Edwards. Heston, and Dalton (1942/Ex. 
1-^) mouse data. To increase sample 
sizes, the data were pooled for male and 
female animals in each of the three 
studies. The estimated risks shown in 
Table C14-7 are the geometric means of 
the risk calculated from each of the 
three data sets. 

Inhalation risk in humans w'as 
calculated assuming an air Intake of 20 
m* per 24-hour day and a 40-percent 
absorption rate (EPA 1984a/Ex. 1-1130). 
All three studies suggest that a common 
biological mechanism, cell death and 
regeneration, occurs and leads to the 
development of the same tumor type. 


Table C14-7.—Multistage Model 
Estimates of Cancer Risk 
Associated With Working Lifetime 
Exposure to Carbon Tetrachloride 


Exposure level 

Excess car>cer deaths per 
1,000 ¥rorkers 

MLE 

UCL 

7 ppm*., 

3.7 

5Z 

5 ppfn^..„.... 

9.2 

13.0 

10 ppm*.......... 

17.9 

26.0 



■Proposed OSHA PEL in construction, maritme. 
and agriculture. 

*ac5gihtlv» 

*OSHA TWA PEL in construction and maritinie. 

ML£« Maximum likelihood estimate of risk. 

UCL« 95-percent upper-confidence limit on the 
maximum likelihood estimate of risk. 

Table C14-7 presents the estimates of 
lifetime human risk from carbon 
tetrachloride exposure, calculated by 
the linearized multistage model 
(GLOBAL83) at the proposed 2-ppm 
limit, the ACGIH limit of 5 ppm. and the 
current 10-ppm OSHA PEL in 
construction and maritime. Both the 
maximum likelihood estimates (MLE) 
and the 95-percent upper-confidence 
limits of human risk are given, as well as 
the corresponding expected number of 
excess cancer deaths per 1.000 workers 
exposed over a working lifetime. Based 
on this risk estimate, the MLE at the 
current OSHA limit of 10 ppm is 17.9 
excess deaths per 1,000 exposed 
workers, an estimate that clearly 
demonstrates a significant cancer risk at 
the current PEL in construction and 
maritime. 

Risk at the current ACGIH limit of 5 
ppm is estimated to be 9.2 excess deaths 
per 1,000 workers exposed over their 
working lifetimes. At the proposed limit 
of 2 ppm, residual risk continues to be 
significant, according to the Supreme 
Court*s guidance in the Benzene 
decision and the analysis presented in 
the introduction to this section; the risk 
predicted at 2 ppm is 3.7 excess deaths 
per 1.000 workers exposed over their 
working lifetimes. However, risk at the 2 
ppm limit is substantially reduced 
compared with risk at the current OSHA 
PEL of 10 ppm. Because of the time and 
resource constraints imposed by the 
effort to issue a generic air 
contaminants standard of this 
magnitude. OSHA did not determine 
further what alternative lower limit 
would eliminate or substantially reduce 
the remaining significant risk and still 
be feasible. OSHA will reconsider 
carbon tetrachloride in the next round of 
PEL updates. In the interim, the risk 
remaining at the 2 ppm limit is 
substantially reduced compared to the 
risk associated with exposure at the 
current OSHA PEL of 10 ppm. 


Based on the evidence presented 
above and the quantitative estimates of 
carbon tetrachloride-related cancer risk, 
OSHA preliminarily concludes that 
occupational exposure to carbon 
tetrachloride at the former 10-ppm PEL 
presents a significant risk of cancer to 
workers in the construction and 
maritime industry sectors; because there 
is no current PEL for carbon 
tetrachloride in agriculture. OSHA also 
believes that there is a significant risk of 
cancer to exposed workers in that 
sector. OSHA's risk assessment shows 
the proposed limit of 2 ppm will 
substantially reduce this risk. 
Accordingly. OSHA is proposing a PEL 
of 2 ppm as an 8-hour TWA in 
construction, maritime, and agriculture. 
If promulgated as proposed, the 
permissible exposure limit for carbon 
tetrachloride would then be the same in 
all industry sectors. Because the level of 
residual risk at 2 ppm may be 
significant. OSHA is committed to 
reconsidering this PEL in the first update 
of the Air Contaminants standard. In 
that rulemaking. OSHA will consider a 
lesser PEL for all sectors. As discussed 
in the Legal Authorities section above, 
OSHA believes that this approach is 
necessary to provide worker protection 
in construction, maritime, and 
agriculture within a reasonable time 
frame and that this is an appropriate use 
of the Agency’s authority to establish 
rulemaking priorities. 

CHLOROFORM 

CAS: 67-66-3; Chemical Formula: CHCL 
H.S. No. 1086 

The current OSHA PEL for chloroform 
in construction and maritime is 50 ppm 
as a ceiling limit. The Agency has no 
PEL for this substance in agriculture. 

The ACGIH has established a TLV*- 
TWA of 10 ppm and assigned 
chloroform an A2 (suspect human 
occupational carcinogen) designation. 
NIOSH considers chloroform a potential 
human carcinogen and has issued a REL 
for this substance of 2 ppm as a ceiling 
limit (45 liter. 60-minute sample); 
however. NIOSH concurs (Ex. 8-47, 
Table N6A) with the limit the Agency is 
proposing. OSHA is proposing a PEL for 
chloroform in construction, maritime, 
and agriculture of 2 ppm as an 8-hour 
TWA. This is the limit recently 
established for chloroform in general 
industry. 

Chloroform is a clear, colorless, 
nonflammable, volatile liquid with a 
pleasant odor. Chloroform was one of 
the first inhalation anesthetics used, but 
its use in anesthesiology has been 
discontinued; the FDA has banned its 
use in drugs, cosmetics, and food 
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packaging. Chloroform is now primarily 
used in the synthesis of fluorocarbon 22 
and other chemicals (Merck 1983. p. 301; 
Parmeggiani 1983. p. 463). 

In addition to cancer, exposure to 
chloroform causes eye irritation^ central 
nervous system depression, liver and 
kidney damage, and cardiac effects in 
humans and animals. The oral llko in 
rats is 908 mg/kg, and the LCso in the 
same species is 75 g/m* for 60 minutes 
(RTECS1990). Acutely poisoned animeds 
show signs of central nervous system 
depression, including somnolence and 
dyspnea; at autopsy, both liver and 
kidney damage are seen (Gerber and 
Warner 1963). Rats, rabbits, guinea pigs, 
and dogs exposed to 25-, 50-, or 80-ppm 
concentrations of chloroform for 7 
hours/day, 5 days/week for 6 months 
showed, at autopsy, damage to the 
kidneys and liver (Clayton and Clayton 
1982, p. 3464). In contact with the skin of 
rabbits for 24 hours, chloroform caused 
redness and a moderate degree of 
necrosis; the authors of this study 
reported that chloroform vapor also 
irritated the eyes of exposed animals 
(Torkelson. Oyen, and Rowe 1976). In 
addition, chloroform can be absorbed 
through the skin in amounts sufficient to 
cause systemic toxicity (weight loss, 
degenerative changes in the kidneys, 
etc.) (Torkelson, Oyen, and Rowe 1976). 

In humans, exposure to a chloroform 
concentration of 10,000 ppm causes 
clinical anesthesia (Morris 1963). At 
higher concentrations, cardiovascular 
depression and ventricular defibrillation 
follow lethal doses in humans (Morris 
1963). Workers exposed to chloroform 
concentrations of between 80 and 240 
ppm during use of this substance as a 
solvent reported experiencing lassitude, 
gastrointestinal upsets, and mental 
dullness; even at a 20- to 70-ppm 
concentration, these workers reported 
similar, although milder, reactions 
(Challen, Hickish, and Bedfor 1958). 
One-quarter of the workers handling 
chloroform in a German chemical plant 
had enlarged livers in clinical 
examinations; these workers had been 
occupationally exposed to unspecified 
concentrations for between 1 and 4 
years (Bomski, Sobolewska, and 
Strakowski 1967). 

In the following discussion, the 
evidence on chloroform’s 
carcinogenicity in humans and animals 
is described. It is currently believed that 
the carcinogenicity of chloroform results 
from the formation of reactive 
metabolites, such as phosgene, that bind 
to cellular macromolecules. Although 
there is some evidence to suggest that 
chloroform is weakly mutagenic, the 


results of most mutagenicity tests of this 
substance are negative. 

In humans, there are no 
epidemiological studies that evaluate 
populations exposed only to chloroform, 
although there are several studies that 
examine populations exposed to 
chloroform in chlorinated drinking 
water. However, because chloroform is 
not the only potential carcinogen 
present in chlorinated water, OSHA 
considers the epidemiological data 
inadequate to use as the basis for a 
quantitative risk assessment. Thus, a 
causal relationship between cancer and 
chloroform exposure cannot be 
determined based on epidemiological 
studies alone, although these studies can 
be used to provide general support for 
findings in animal studies. 

A case-controlled study indicated a 
signiBcant association between colon 
cancer and exposure to chlorinated 
drinking water contaminated with 
organic material (Young, Kanarek, and 
Tsiatis 1981/Ex. 1-118). Significant 
positive associations were also found 
for chloroform levels in drinking water 
and the incidence of mortality due to 
cancer of the bladder, rectum, and large 
intestine (Hogan. Chi, Hoel, and Mitchell 
1979/Ex. 1-159). In addition, similar 
results have been found by others 
(Cantor, Hoover, Mason, and McCabe 
1978/Ex. 1-50; and Gottlieb, Carr, and 
Morris 1981/Ex. 1-72). However, 
although these studies suggest an 
association between exposure to 
chloroform and an increased risk of 
cancer, a definite causal relationship 
between the development of colon and 
bladder cancer and exposure to 
chloroform cannot be determined solely 
from these studies. 

In animals, several long-term studies 
provide strong evidence for the 
carcinogenic activity of chloroform. 
Chloroform has been shown to produce 
statistically significant increases in 
renal epithelial tumors in male rats and 
hepatocellular carcinomas in several 
strains of mice. The carcinogenic 
activity of chloroform in these studies is 
specific to the kidney and liver. 

The carcinogenic activity of 
chloroform was investigated in rats 
exposed to chloroform by gavage for 78 
weeks (NCI 1976a/Ex. 1-119). Male rats 
were administered doses of 90 or 180 
Tng/kg/day, and female rats were 
administered doses of 100 or 200 mg/kg/ 
day. A statistically significant dose- 
related increase in renal epithelial 
tumors was observed in treated male 
rats compared with untreated, matched 
controls; these tumors were described as 
carcinomas and adenomas. No increase 


in the incidence of tumors was observed 
in chloroform-treated female rats. 

In this same study, the carcinogenicity 
of chloroform was evaluated in mice 
exposed chronically to chloroform by 
gavage (NCI 1976a/Ex. 1-119). Male 
mice were exposed to doses of 138 or 
277 mg/kg/day and females to 238 or 477 
mg/kg/day for 78 weeks. There were 
significant dose-related increases in the 
incidence of hepatocellular carcinomas 
in chloroform-treated male and female 
mice. The increase of tumors in male 
mice for low and high doses was 30 
percent and 98 percent, respectively. For 
female mice, the increases were 80 
percent for the low dose and 95 percent 
for the high dose of chloroform. 

The carcinogenic potential of 
chloroform in mice was further 
Investigated in two other studies (Roe, 
Palmer, and Worden 1979/Ex. 1-108; 
Jorgenson, Meierhenry, Rushbrook et al. 
1985/Ex. 1-117). Doses of 17, 60, or 100 
nig/kg/day were administered to four 
different strains of male and female 
mice (C57BL, CBA, CF/l. and ICI) by 
gavage for 80 weeks (Roe, Palmer, and 
Worden 1979/Ex. 1-108). The incidence 
of kidney Uimors, described as 
hypernephromas, was significantly 
elevated in the ICI strain. Moderate to 
severe renal changes were observed in 
the male mice of the other strains, but 
no significant increase in renal tumors 
was reported. Tumors were not 
observed in female mice. 

The carcinogenicity of chloroform 
administered in drinking water was 
investigated in male rats and female 
mice (Jorgenson, Meierhenry, Rushbrook 
et al. 1985/Ex. 1-117). Animals were 
treated with drinking water containing 
chloroform concentrations of 200, 400, 
900, or 1800 mg/L for 104 weeks. There 
was a marked increase in the number of 
kidney tumors (described as tubular cell 
adenomas and adenocarcinomas) in 
rats. However, the incidence of tumors 
in female mice was not significantly 
increased. 

Risk estimate for chloroform. The 
Jorgenson et al. (1985/Ex. 1-117) rat 
study, which demonstrated a 
statistically significant increase in the 
incidence of renal tumors in male rats, 
was the data set used as the basis for 
the quantitative risk estimation. The 
linearized multistage, one hit, and 
Weibull models were used. The 
maximum likelihood estimates of excess 
cancers over an occupational lifetLne 
for a population of 1,000 workers and 
the 95-percent upper-bound estimates of 
these risks are summarized in Table 
Cl4-8. The results obtained with the 
Weibull model are similar to those 
achieved by using the logit or probit 
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model. OSHA believes that the 
estimates based on the use of the 
multistage model represent the best 
estimates of risk. OSHA has regularly 
used this model in previous rulemakings 
because the model is considered by 
many to reflect a biologically plausible 
mechanism of carcinogenesis. 

The results of the data analysis 
presented here are similar to the results 
of other models described by the EPA 
(1984f/Ex. 1-216) for chloroform. These 
three models clearly demonstrate, based 
on the MLE estimates, that a significant 
cancer risk exists at the current PEL of 
50 ppm. The risks estimated to exist at 
the current PEL are of the same order of 
magnitude as the risks associated with 
exposure to other carcinogens that 
OSHA has regulated (e.g., benzene, 
ethylene oxide). Following the approach 
it has used in other rulemakings. OSHA 
believes that the MLE estimate derived 
from the multistage model is the best 
single estimate of risk. 

Table Cl4-8 .—Multistage Model Es¬ 
timates OF Cancer Risk Associated 
With Working Lifetime Exposure to 
Chloroform 


Exposure level 

Excess cancer deaths per 
1,000 workers 

MLE 

UCL 

Multistage: 



2 ppm* - 

0.27 

1.60 

10 ppm*..^,„_ 

1.90 

9.00 

50 ppm*..... 

22.40 

46.10 

One Hit: 



2 pprn*.. 

1.40 

2.20 

10 ppCTT^_............ 

7.00 

11.10 

50 ppm*._ . 

34.S0 

54.20 

Weibull: 



2 ppm*. 

0.11 

0.60 

10 ppm®... 

1.60 

6.30 

50 ppm*... 

24.50 

51.30 





• Proposed PEL io construction, marrtime. and aari- 
culture. 

^ACGIH TLVl^ 

' C^ent OSHA PEL in construction and maritime. 

Maximum hkelmood estomate of risk. 

UCL«95-pefcent upper-confidence limrt on the 
maximum likelihood estimate of risk. 

Based on the evidence presented 
above. OSHA preliminarily concludes 
that a significant risk of cancer exists at 
the current ceiling PEL of 50 ppm, with 
estimated risks ranging from 22 to 34 
excess deaths per 1,000 workers. OSHA 
also believes that reducing the PEL to 2 
ppm will substantially reduce this risk 
by from 96 to 99 percent, to a residual 
lifetime risk level of 0.27 to 1.40 deaths 
per 1.000 exposed workers. Therefore, 
OSHA is proposing a 2 ppm TWA PEL 
for chloroform in construction, maritime, 
and agriculture. Promulgation of this 
limit will also make OSHA’s PEL for this 
substance consistent across all 
regulated sectors. 


CHROMIC ACID. CHROMATES; ZINC 

CHROMATES 

CAS: Varies with compound: Chemical 

Formula: Varies with Compound 
H.S. No. 1092: 1436 

The current OSHA limit for chromic 
acid and chromates (measured as CrOs) 
in the construction and maritime 
industries is 0.1 mg/m® as an 8-hour 
TWA. The Agency has no PEL in 
agriculture for these substances. The 
ACGDl has established a TLV»-TWA of 
0.05 mg/m®, measured as Cr(VI}. for 
both the soluble and insoluble forms of 
chromate (except zinc chromate), and 
has designated insoluble chromates as 
confirmed human carcinogens (Al). 

(Note that the 0.05-mg/m® limit, 
expressed as Cr(VI), approximates 0.1 
mg/m® expressed as CrOa.) NIOSH has 
recommended that exposure to the 
noncarcinogenic forms of chromium (VI) 
(which include chromic acid) be limited 
to 0.025 mg/m® (measured as CrVI) as a 
10-hour TWA and to 0.05 mg/m® 
(measured as CrVI) as a 15-minnte 
ceiling. For the carcinogenic (i.e., 
insoluble) forms of chromium (VI) 

(which include zinc chromates), NIOSH 
recommends a 10-hour TWA limit of 
0.001 mg/m® (measured as CrVI). OSHA 
is proposing a ceiling limit of 0.1 mg/m* 
(measured as CrOa) for chromic acid 
and chromates, as well as for zinc 
chromates, in the construction, 
agriculture, and maritime industries. 

This is the same PEL as the limit 
currently in force in general industry. 

True chromic acid, H 2 Cr 04 . exists 
only in solution form. The chromates are 
normally crystalline in form, and the 
majority of these substances are 
yellowish in color. They have a wide 
variety of industrial uses, including 
metal finishing and corrosion control; 
production of pigments and allied 
products: use in leather tanning and 
textiles, wood preservation, and drilling 
muds: and in chemical synthesis 
(Grayson 1965, p. 279: Hawley’s 1987, pp. 
278. 953.1057, and 1252). 

Exposure to chromic acid mists and 
chromate dust may cause severe 
irritation of the nose, throat, bronchial 
tubes, and lungs. Hexavalent chromium 
compounds have been associated with 
the development of ulcerated nasal 
mucosa, perforated nasal septa, rhinitis, 
nose bleeds, perforated eardrums, 
pulmonary edema, asthma, kidney 
damage, erosion and discoloration of the 
teeth, and skin ulceration. Chromium 
compounds are known to be allergens, 
and exposure has been associated with 
the development of skin sensitization. 

Evaluation of workers in the 
electroplating industry indicates that the 
current TWA PEL of 0,1 mg/m® in 


construction and maritime may not be 
sufficiently protective against the 
corrosive and irritating effects of 
chromates. Franchini et al. (1983. cited 
in Proctor, Hughes, and Fischman 1988. 
p. 157) found that workers exposed to 
chromate concentrations between 0.11 
and 0.15 mg/m® developed ulcers of the 
nasal septum, asthmatic bronchitis, and 
mucous membrane irritation. Other 
studies (Bloomfield and Blum 1928 and 
U.S. Public Health Service 1953, as cited 
in ACGIH 1986, p. 139/Ex. 1-3) indicate 
that concentrations as Ipw as 0.06 mg/ 
m® are irritating to mucous membranes. 
The ACGIH TLV* of 0.05 mg/m® as an 
8-hour TWA is based on protecting 
workers against the corrosive and 
irritating effects of chromates. 

In the rulemaking for general industry, 
OSHA reviewed some of the data 
suggesting that exposure to certain 
insoluble chromate salts is associated 
with an elevated risk of lung cancer. 
OSHA determined at that time that the 
complex issues surrounding this 
evidence would be more appropriately 
addressed in a separate comprehensive 
rulemaking and is considering placing 
the chromates on its agenda for future 
rulemaking. Both the AFL-CIO (Ex. 194) 
and the UAW (Tr. pp. 7-85 to 7-67) 
agreed that this would be appropriate. 

OSHA preliminarily concludes, based 
on the evidence presented above, that 
the current 0.1 mg/m® TWA PEL in 
construction and maritime, and the 
absence of any limit for chromates in 
agriculture, places exposed workers at 
significant risk of experiencing the 
corrosive and irritant effects of 
chromates. OSHA believes that 
promulgation of a 0.1 mg/m® ceiling limit 
will substantially reduce this risk; 
therefore, the Agency is proposing to 
apply this limit in construction, 
maritime, and agriculture. In addition, 
promulgation of this limit will make 
OSHA’s PEL for these substances 
consistent across all regulated sectors. 

COAL TAR PITCH VOLATILES 
CAS No. 65996-32-2 
H.S, No. 2039 

In 1967, the ACGIH adopted a TLV^ of 
0.2 mg/m* for coal tar pitch volatiles 
(CTPV). measured as the ’’benzene- 
soluble” fraction, and listed certain of 
the carcinogenic components of CTPV. 
The TLV® was established to assist 
employers to minimize employee 
exposures to these listed carcinogenic 
substances—anthracene, 
benzo(a)pyrene (BaP), phenanthracene, 
acridene, chrysene, and pyrene (ACGIH 
1988, p. 143). In 1970, when OSHA 
adopted the ACGIH limits under the 
Walsh-Healey Act through the OSH 
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Act’s Section 6(a) mechanism, the TLV® 
for CTPV became the OSHA PEL. This 
PEL has been in effect in general 
industry and in the construction and 
maritime sectors since that time; 
however, there is no PEL for CTPV in 
agriculture. At this time. OSHA is 
proposing an B-hour time-weighted 
average PEL of 0.2 mg/m® for this 
substance in agricultural workplaces. 
Promulgation of this limit will make 
OSHA’s PEL for CTPV consistent across 
all OSHA-regulated sectors. 

The principal industrial sources of 
coal tar are coke-oven plants. The hot 
gases and vapors produced during the 
conversion of coal to coke are collected 
by means of a scrubber, which 
condenses the effluent into ammonia, 
water, crude tar, and other byproducts. 
Crude tar is separated from the 
remainder of the condensate for further 
refming and may undergo further 
processing. 

In a study (Aluminum Association. 

Inc. 1977) of aluminum industry workers, 
an increase in lung cancer mortality was 
found in potroom workers using the 
horizontal Soderberg process. The 
presence of relatively high amounts of 
tarry substances and BaP levels in the 
air of aluminum reduction plants has 
also been associated with increased 
lung cancer mortality. Doll et al. (1972) 
reported high respiratory cancer 
mortality in coke-oven workers, and 
Redmond et al. (1976) found that coke- 
oven workers employed for 5 years or 
more had a high lisk of dying from lung 
and kidney cancer, non-oven workers 
had a high risk of developing cancers of 
the colon, pancreas, buccal cavity, and 
pharynx, while byproducts workers had 
no increased risk of dying from any form 
of cancer (Doll. Vessey, et al. 1972; Reid 
and Buck 1956). Based on these 
epidemiologic studies. OSHA 
preliminarily concludes that 
occupational exposure to crude coal tar. 
coal tar pitch, or mixtures containing 
these substances can cause lung cancer 
and possibly cancer at a variety of other 
sites, such as the colon, pancreas, 
buccal cavity, and pharynx. 

Long-term exposure (1-43 years) to 
coal tar pitch has been reported to cause 
malignant tumors on the hands, face, 
and neck of briquette-factory workers 
(Robillard and Mouchel 1965). However, 
these investigators did not specify the 
source or chemical nature of the pitch to 
which the workers had been exposed. 
Skin tumors have been reported in many 
studies (Lane 1937) that involved many 
different samples of coal tar pitch, 
leading to the conclusion that coal tar 
pitch derived from any source should be 
considered a potent skin tumorigen. 


OSHA's preliminary conclusion that 
exposure to coal tar causes lung cancer 
is supported by a wealth of animal data, 
which is discussed in detail by NIOSH 
(1977). 

OSHA preliminarily concludes, based 
on the epidemiology studies briefly 
summarized above and on the available 
animal data, that the absence of any 
limit for coal tar pitch volatiles in 
agriculture places exposed workers in 
this sector at significant risk of 
developing cancer. In addition, other 
adverse health effects 
(photosensitization, respiratory effects, 
decreased visual acuity) have also been 
linked to exposure to this substance. 
OSHA believes that promulgation of a 
0.2 mg/m® 8-hour TWA PEL will 
substantially reduce this risk, and the 
Agency is therefore proposing to apply 
this limit in agriculture. In addition, 
promulgation of this limit will make 
OSHA’s PEL for CTPV consistent across 
all regulated sectors. 
1.2-DIBROMO-3-CHLOROPROPANE 

(DBCP) 

CAS: 96-12-6; Chemical Formula: 

CsHsBraCl 
H.S. No. 2055 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for 1.2-dibromo-3-chloropropane 
(DBCP) is 1 ppb (0.001 ppm) as an 8-hour 
TWA; this limit also has skin notation, 
which indicates that percutaneous 
absorption is a significant route of 
exposure for DBCP. There is no limit in 
agriculture. NIOSH has a REL for DBCP 
of 10 ppb as a 10-hour TWA. OSHA is 
proposing an 8-hour TWA PEL of 1 ppb 
(0.001 ppm), and a skin notation, for 
DBCP in agriculture. Promulgation of 
this limit will make the PEL for DBCP 
consistent across all OSHA-regulated 
sectors. 

DBCP, a halogenated hydrocarbon, is 
produced primarily by the bromination 
of allyl chloride at room temperature, 
usually in a vigorous reaction that 
requires cooling. DBCP is a dense yellow 
or amber liquid with a pungent odor at 
high temperatures. It has a low vapor 
pressure (0.8 mm Hg at 20X) and is 
slightly soluble in water (1,000 ppm). 

DBCP has been used as an 
agricultural nematocide since 1955. 

DBCP is produced in the United States 
by Dow Chemical Company and Shell 
Oil company. Mexico. Japan, and Israel 
also manufacture DBCP and export 
DBCP to this country. About 12 million 
pounds of DBCP were consumed in 1972. 
Following manufacture. DBCP is shipped 
to formulators who reprocess the 
chemical into products for consumer 
emulsifiable concentrates, liquid 
concentrates, powder, granules, and 


solid material. Formulating granular 
DBCP involves spraying liquid DBCP 
onto inert granules. The formulation of 
liquid and emulsified DBCP products 
usually involves the blending of 
technical grade DBCP with an emulsifier 
or solvent. The formulators may also 
distribute the technical grade product. 

The complete distribution chain 
generally includes the manufacture of 
technical grade DBCP. transportation to 
the formulator, formulation of DBCP- 
containing pesticides, distribution of 
DBCP-containing pesticides, and the 
agricultural consumption of DBCP 
pesticides. When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

OSHA has concluded from the 
evidence in the record (March 17,1978 
final rule on DBCP) that DBCP presents 
a hazard of cancer and sterility to 
exposed workers. The results of well- 
designed animal studies Indicate DBCP 
to be a potent carcinogen in two sexes 
of two manunalian species at two dose 
levels. Furthermore. DBCP has been 
found to cause positive results in 
microbial assays designed to detect 
chemicals capable of mutagenesis. This 
evidence, which was not seriously 
challenged by any of the participants in 
the Agency’s 1978 proceeding, leads to 
the conclusion that DBCP must be 
regulated as a human carcinogen. 

Animal studies have also 
demonstrated that oral doses of DBCP 
induce degeneration of testicular tissue, 
accompanied by a reduction of sperm 
count and abnormal sperm cell 
development. These testicular effects 
were confirmed in humans with the 
discovery of sterility and Infertility in a 
large number of male employees 
exposed to low levels of DBCP in the 
manufacture and formulation of 
pesticides. This evidence was also 
uncontroverted by hearing participants 
in the earlier 6(b) rulemaking. 

Accordingly, OSHA has concluded 
that the proven carcinogenic and 
sterilant potential of DBCP warrants 
limiting exposure to the lowest level 
feasible. OSHA has therefore 
established an eight-hour time-weighted 
average permissible exposure limit of 1 
part per billion (ppb) for this substance. 
OSHA has concluded, based on 
evidence presented in the record, that 
this limit represents the lowest exposure 
level achievable using present 
technology. 

Based on this evidence. OSHA 
concluded in 1978 that exposure to 
DBCP causes cancer and sterility in 
humans and animals. OSHA therefore 
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believes that, in the absence of a limit, 
woricers in agriculture are at significant 
risk of experiencing these adverse 
health effects. The Agency believes that 
the proposed limit of 1 ppb (ODOl ppm] 
as an S-hour TWA. and a skin notation, 
is necessary to significantly reduce 
these risks of material health 
impairment among these workers. 
Promulgation of tUs limit will make the 
PEL for this substance consistent across 
all OSHA-regulated sectors. 

DIMETHYL SULFATE 

CAS: 77-78-1; Chemical Formula: 

(CH,)2S04 
H.S, No. 1142 

OSHA’s limit for dimethyl sulfate in 
the construction and maritime Industries 
is 1 ppm as an 8 -hour TWA, with a skin 
notation. The Agency has no PEL for 
this substance in agriculture. The 
ACCIF! considers dimethyl sulfate a 
suspected human carcinogen and has 
given it an A 2 classification. The 
ACGIH’s TLV®-TWA for this substance 
is 0.1 ppm, with a skin notation. There is 
no for dimethyl sulfate; however, 
hfiOSH (Ex. 8-47, Table N 6 A) concurred 
with the selection of this limit. OSHA is 
proposing a PEL of 0.1 ppm. with a skin 
notation, as an 8 -hour TWA for dimethyl 
sulfate in the construction, agriculture, 
and maritime industries. This is the limit 
recently established in general industry. 

Dimethyl sulfate is an oily, colorless 
liquid with a faint onion-like odor. It is 
commonly used as a methylating agent 
in the manufacture of many organic 
chemicals (ACXilH 1988, p. 212 ). 

In addition to cancer, exposure to 
dimethyl sulfate causes severe irritation 
and bums of the eyes, skin, mucous 
membranes, and lungs in animals and 
humans. The oral LDso In rats is 205 mg/ 
kg, and the LCso in the same species is 
45 mg/m* for 4 hours RTECS1990). 

Mice, rats, and guinea pigs exposed to a 
75 ppm concentration of dimethyl sulfate 
for 17- to 26-minute periods developed 
pulmonary edema, emphysema, and 
peribronchitis; autopsy revealed 
necrosis and fatty infiltration of the liver 
in these animals (HSDB1985). Instilled 
into rabbit eyes and rinsed out almost 
immediately, dimethyl sulfate 
nonetheless caused severe irritation; 
skin contact with the liquid is also 
severely damaging (RTECS 1990). 

Several himan fatalities have resulted 
from industrial accidents involving this 
substance (Fairhall 1957). Death is 
caused in these cases by circulatory 
failure and follows a lengthy interval in 
which the victim experiences difficult 
breathing, vomiting, diarrhea, dysuria, 
and edema of the larynx (Bartalini et al. 
1957, Nebelung 1957, Roche et al. 1962). 


In near-lethal cases, residual effects 
may persist for years after the incident. 

If dimethyl siufete is splashed into the 
eye, it causes both acid-type bums and 
severe, delayed-onset denaturetion and 
necrosis (Grant 1966, p. 350). Contact of 
the liquid with the skin similarly causes 
severe necrosis and blistering (HSDB 
1985). Dimethyl sulfate is such a 
severely corrosive substance that it was 
used as a poison gas during World War 
L 

The foilo%ving paragraphs describe 
dimethyl sulfate's carcinogenicity in 
animals. The carcinogenic activity of 
dimethyl sulfate was investigated in 
male rats chronically expos^ to 
subcutaneous injections of 6 or 16 mg/kg 
per week (Drudwy. Preussman, 

Nashed, and Ivanovic 1966/Ex. 1-245). 
Local sarcomas with metastases to the 
lung and regional lymph nodes were 
observed at both c^se levels. A single 
subcutaneous injection of dimethyl 
sulfate (50 mg/kg] also produced local 
sarcomas with metastases to the lung 
(Druckrey, iCnise. Preussman et aL 1970/ 
Ex. 1-246). However, tumors did not 
develop following chronic weekly 
intravenous injections of dimethyl 
sulfate (2 or 4 mg/kg) (Druckrey. Kruse, 
Preussman et al. 1970/Ex. 1-246). 

Control data were not reported for 
either of these studies. 

The carcinogenic potential of dimethyl 
sulfate exposure by inhalation was also 
evaluated in a bioassay involving male 
rats (Druckrey. Kruse, Preussman et aL 
1970/Ex. 1-246). Animals were exposed 
to approximately 3 or 10 ppm dimethyl 
sulfate for 1 hour per day. five times 
weekly, for 130 days. Mdimant tumors 
developed in 15 percent (3/20) of the 
rats exposed at 3 ppm and in 18 percent 
(5/27) of the rats exposed at 10 ppm. 

Pregnant rats were exposed to a single 
intravenous injection of dimethyl sulfate 
(20 mg/kg body weight) on day 15 of 
gestation, and the incidence of 
malignant tumors in the offspring was 
investigated in litters produced for one 
year following this exposure; tumors 
were reported in 7/59 of the offspring. 
The results of this study are difficult to 
interpret because several rats in the 
study died (number of deaths not 
specified) from the acute toxic effects of 
dimethyl sulfate, and the incidence of 
tumors in the control group was not 
reported. 

There is little information available 
r^arding the carcinogenicity of 
dimethyl sulfate in humans. A case 
study of workers exposed to dimethyl 
sulfate reported that three of these 
workers developed bronchial cancer 
(Druckrey, Preussman. Nashed. and 
Ivanovic 1966/Ex. 1-245). However, an 
epidemiological study by the E.I. du Pont 


de Nemours Company (1975, as cited in 
ACGIH 1986/Ex. 1-3, p. 213) 
demonstrated no increase in the 
incidence of respiratory cancer among 
workers exposed to dimethyl sulfate. 

In the prior air contaminants 
rulemaking. OSHA considered the 
possibility of performing a quantitative 
risk assessment for dimethyl sulfate and 
concluded that the studies described 
above did not have sufficient dose- 
response data to provide an adequate 
basis for such a risk assessment (Ex. 85). 
Dimethyl sulfate induces malignant 
tumors in animals both by inhalation 
and ingestion, and there is thus 
sufficient evidence in animals to predict 
that workers exposed to dimethyl 
sulfate are at significant risk of 
developing cancer; exposures at levels 
only three times the current PEL (1 ppm) 
resulted in a significant number of 
tumors. OSHA also notes that the 
International Agency for Research on 
Cancer concluded, on the basis of the 
evidence described above, that dimethyl 
sulfate should be considered a 
carcinogen in animals (lARC 1987, p. 
200 ). Accordingly, OSHA preliminarily 
concludes that the proposed 0 . 1 -ppm 8 - 
hour TWA PEL, with a skin notation, 
will substantially reduce the significant 
risk of cancer mortality associated with 
exposure to dimethyl sulfate in the 
construction, agriculture, and maritime 
industries. In addition, promulgation of 
this limit will make OSHA's PEL for this 
substance consistent across all 
regulated sectors. 

ETHYLENE OXIDE 

CAS: 75-21-8; Chemical Formula: CSH 4 O 

H. S. No. 2083 

In general industry, construction, and 
maritime. OSHA*s permissible exposure 
limit for ethylene oxide (EtO) is 1 ppm 
as an B-hour TWA and 5 ppm as a 15- 
minute excursion limit. There is no limit 
in agriculture. The ACGIH designates 
EtO as an A 2 carcinogen and assigns it 
an 8 -hour TLV®-TWA of 1 ppm. NIOSH 
considers this substance a potential 
occupational carcinogen and has a REL 
of less than 0.1 ppm as an 8 -hour TWA 
and 5 ppm as a 10 -minute ceiling. OSHA 
is proposing an 8 -hour TWA of 1 ppm 
and a 15-minute excursion limit of 5 ppm 
for EtO in agriculture. Promulgation of 
these limits will make the PELs for 
ethylene oxide consistent across all 
OSHA-regulated sectors. 

Ethylene oxide (EtO), also known as 

I , 2 -epoxy ethane, oxirane, and 
dimethylene oxide, is a colorless gas 
with a characteristic ether-like odor. 
Although several processes exist for the 
production of EtO, all United States 
producers currently manufacture EtO 
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through the catalytic oxidation of 
ethylene in the presence of a silver 
catalyst. EtO is completely miscible 
with water, alcohol, acetone, benzene, 
ether, carbon tetrachloride and most 
organic solvents. It is also highly 
reactive. In order to reduce explosion 
hazards when EtO is used as a fumigant 
or sterilant, it is often used in gaseous 
mixtures (such as 10% EtO and 90% CO 2 
or 12% EtO and 88% halocarbon). Since 
its first domestic production in 1925, EtO 
has become a major industrial chemical 
and is presently one of the 25 highest 
production volume chemicals in the 
United States. During the period from 
1967 to 1978, for example, the average 
rate of growth in the EtO industry was 
6.7 percent. In 1990, over 5.2 billion 
pounds of EtO were produced 
domestically. 

The primary use of EtO is as an 
intermediate in the manufacture of other 
products. Over 99% of total EtO 
production is used in the manufacture of 
other products, and almost 90% is 
consumed by the EtO manufacturers 
themselves. On a volume basis, the 
largest use of EtO is as an intermediate 
in the production of ethylene glycol, a 
major component of automotive and 
other anti-freeze products. 
Approximately 70 percent of all 
domestically produced EtO goes into the 
manufacture of ethylene glycol. 

EtO is also widely employed in the 
production of non-ionic surface-active 
agents which are used in household 
detergents and as industrial sufactants. 
Other products manufactured from EtO 
include: (1) Ethanolamine, used in 
sweetening natural gas and in the 
production of specialty chemicals, 
detergents and cosmetics; (2) glycol 
ethers, utilized as a jet fuel additive and 
in the formulation of coatings, cleaners, 
automotive brake fluids and inks; (3) 
diethylene and triethylene glycol, used 
in drying natural gas and in the 
manufacture of polyester resins, 
emulsifiers, lubricants and plasticizer, 

(4) tetraethylene glycol, utilized to 
extract aromatic hydrocarbons from 
nonaromatic hydrocarbons; (5) 
polyethylene glycol, from which 
cosmetics, plasticizer, lubricants and 
dispersants are produced; (6) 
polyethylene glycol, used for water 
soluble packaging and for warp sizing, 
and (7) crown ethers, used for extraction 
of liquids. 

A small fraction of EtO production 
(less than 0.5 percent) is consumed by 
sterilant or fumigant users. EtO is 
utilized as a sterilizing agent by various 
facets of the health care industry for the 
sterilization of delicate instruments and 
heat- or moisture-sensitive devices, and 


is employed as a fumigant for a number 
of miscellaneous items, such as spices, 
black walnut meats, books, furniture, 
textiles, empty bin equipment, empty 
cargo holds, cosmetics, and dairy 
packaging. When used in pesticidal 
applications and as directed on the 
label, this substance is regulated by the 
EPA under the Federal Insecticide, 
Fungicide, and Rodenticide Act (FIFRA). 

OSHA has found that EtO can cause 
several serious adverse health effects. 
Studies in experimental animals 
supported by epidemiological studies of 
working populations indicate that EtO is 
a potential occupational carcinogen. The 
evidence suggests that EtO may cause 
cancers of the blood (leukemia), as well 
as other organs in humans. In addition. 
EtO exposure cause mutations, 
increases the rate of chromosomal 
aberration and sister chromatid 
exchange, and causes other undesirable 
changes in the DNA of mammalian cells. 
These effects support OSHA’s 
conclusion regaining the carcinogenicity 
of EtO. EtO exposure has also been 
associated with an increased risk of 
spontaneous abortion among pregnant 
women and is capable of causing other 
adverse reproductive effects in both 
men and women. Exposure to high 
concentrations of EtO causes central 
nervous system depression and other 
neurological effects that are thought to 
be reversible with cessation of 
exposure. In addition, exposure to EtO 
gas causes sensitization and irritation of 
human tissues, including the eyes and 
respiratory tract 

Three epidemiological studies indicate 
an association between worker 
exposure to EtO and a significant 
increase in the risk of death from 
cancer. Hogstedt et al. (Ex. 208) found 
an increased risk of death from 
leukemia among employees exposed to 
EtO when this substance was used as a 
sterilant In a second study, these 
investigators confirmed an increased 
leukemia risk and also observed a 
significant excess of stomach cancer 
deaths and total cancer deaths among 
production workers (Ex. 2-22). Morgan 
et al. (Ex. 6-5) found an increased risk of 
mortality from Hodgkin's disease and 
pancreatic cancer among EtO 
production workers. 

Studies in experimental animals have 
provided definitive evidence that EtO is 
carcinogenic in multiple species and by 
several routes of administration. 
Leukemia, brain cancer, and 
mesothelioma have been induced in 
animals exposed to EtO by inhalation. 
Cancers of the forestomach have been 
induced as a result of EtO 
administration by oral gavage. Injection 


site sarcomas and skin cancers have 
been observed in animals exposed to 
EtO by injection. 

Additional evidence regarding the 
adverse health effects of EtO on both 
humans and animals was presented in 
the preamble to OSHA’s Final Rule on 
Occupational Exposure to Ethylene 
Oxide (FR June 22,1984). 

In the absence of a limit for EtO in 
agriculture, OSHA preliminarily 
concludes that exposed workers are at 
significant risk of developing leukemia 
and other cancers, as well as neurologic 
effects. OSHA believes that 
promulgation of the 1 ppm 8-hour TWA 
PEL and the 5 ppm 15-minute excursion 
limit is necessary to reduce this risk. 
Therefore, OSHA is proposing to apply 
these limits to agriculture. In addition, 
promulgation of these limits will make 
OSHA’s PELs for EtO consistent across 
all regulated sectors. 

FORMALDEHYDE 

CAS; 30-00-0; Chemical Formula: CH 2 O 
H.S. No. 2085 

In general industry, construction, and 
maritime. OSHA’s permissible exposure 
limits for formaldehyde are 1 ppm as an 
8-hour TWA and 2 ppm as a 15-minute 
STEL There is no limit in agriculture. 
The ACGIH designates this substance 
an A2 carcinogen and assigns it an 8- 
hour TLV*-TWA of 1 ppm and a 15- 
minute STEL of 2 ppm. NIOSH considers 
formaldehyde a potential occupational 
carcinogen and has a REL for 
formaldehyde of 0.016 ppm as an 8-hour 
TWA and O.lppm as a 15-minute ceiling. 
OSHA is proposing a PEL of 1 ppm as an 
8-hour TWA and 2 ppm as a 15-minute 
STEL for formaldehyde in agriculture. 
Promulgation of these limits will make 
the PELs for formaldehyde consistent 
across all OSHA-regulated sectors. 

The chemical called “formaldehyde’* 
is a colorless, pungent gas at room 
temperature that has an approximate 
odor threshold of about 1 ppm. The 
simplest member of the aldehyde class 
of chemicals, formaldehyde has a 
molecular weight of 30. Although the 
term “formaldehyde** is also used to 
describe various mixtures of 
formaldehyde, water, and alcohol, the 
term “formalin** more precisely 
describes aqueous solutions, 
particularly those containing 37 to 50 
percent formaldehyde and 6 to 15 
percent alcohol stabilizer. Most 
formaldehyde enters commerce as 
formalin. Alcoholic solutions of 
formaldehyde are available for 
processes that require low water conteni 
(Ex. 753-53). Para-formaldehyde, a solid, 
also serves as a source of formaldehyde 
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gas. Formaldehyde gas. per se. is not 
available commercially. 

Formaldehyde is a major industrial 
chemical, ranked 24th in production 
volume in the United States [Ex. 138-F). 
In 1985. 5.7 billion pounds of 37 percent 
formaldehyde (by weight) was 
produced Formaldehyde is produced in 
49 plants in the U.S. by one of two 
processes: the mixed oxide catalyst 
process or the silver oxide catalyst 
process. Both processes use methanol as 
the product precursor and they differ in 
catalyst type, operating temperature, 
and methanol/air ratios. 

About two-thirds of annual production 
is used on-site or at nearby locations. 

For example, a major use of 
formaldehyde is in the preparation of 
adhesive resins for use in the wood 
products industry. These resin- 
producing facilities tend to be located in 
lumber producing areas of the South and 
West 

Formaldehyde has a high degree of 
chemical reactivity because of its unique 
chemical structure, i.e.. a carbonyl group 
attached to hydrogen atoms. As a result 
it undergoes a wide variety of chemical 
reactions in three distinct classes: 
oxidation-reduction reactions, addition 
or condensation reactions, and self¬ 
polymerization. 

Formaldehyde has four basic uses: as 
an intermediate in the production of 
resins; as an intermediate in the 
production of industrial chemicals: as a 
bactericide or fungicide; and as a 
component in the formulation of end-use 
consumer items. The manufacture of 
three types of resins: Urea- 
formaldehyde, phenol-formaldehyde and 
melamine formaldehyde, accounts for 
about 59 percent of total consumption. 
An additional seven percent is 
consumed in the production of 
thermoplastic acetal resins. About one- 
third is used in the synthesis of high- 
volume chemical derivatives, including 
pentaerythritol 

hexamethylenetetramine, and butane. 
Two percent is used in textile treating 
and amounts of formaldehyde are 
present as preservatives or bactericides 
in consumer and industrial products, 
such as cosmetics, shampoos, and glues. 
When used in pesticidal applications 
and as directed on the label, this 
substance is regulated by the EPA under 
the Federal Insecticide, Fungicide, and 
Rodenticide Act (FIFRA). 

Workers have developed various 
health effects from Inhalation of 
airborne formaldehyde and from dermal 
contact with formaldehyde solutions or 
products containing formaldehyde. At 
airborne concentrations as low as 0.1 
ppm. formaldehyde causes irritation of 
the eyes. nose, and throat. As airborne 


concentrations increase, the severity of 
the irritation increases, and irritation 
spreads from the nasal passages and 
throat into the lower respiratory system. 
Very severe conditions, e.g., exposures 
above 50 ppm. have caused severe 
lacrimation (tearing of the eyes] and 
pulmonary reactions, including 
pneumonia, bronchial inflammation, and 
pulmonary edema. Massive inhalation of 
formaldehyde has caused accidental 
death in humans. A concentration of 100 
ppm is “immediately dangerous to life 
and health" (IDLH) and is believed to be 
a potentially fatal level if exposure 
continues for 30 minutes or more. 

Long-term inhalation of formaldehyde 
gas is associated with nasal cancer in 
experimental animals. Some studies in 
humans exposed to formaldehyde have 
demonstrated increased nasal and 
nasophrygeal cancer. Thus, 
formaldehyde should be regarded as an 
occupational carcinogen. 

Skin irritation is a well-known 
consequence of dermal contact with 
formaldehyde. Formaldehyde reacts 
with skin, resulting in a response not 
unlike the effects seen in the tanning of 
leather. Employees such as pathologists 
or undertakers, who handle embalming 
fluids or other concentrated solutions of 
formalin, frequently show evidence of 
skin disease. Dermal contact with 
formaldehyde-bearing resins has also 
caused skin disorders (see the NIOSH 
Health Hazard Evaluations, in Ex8.78 
and 85. for example). 

Dermal sensitization to formaldehyde 
is a well-known phenomenon. Among 
atopic individuals seeking assistance at 
allergy clinics, formaldehyde is among 
the top 10 sensitizers foimd in patch 
testing results. A person sensitized to 
formaldehyde would have serious 
di^culties working in industries, such 
as garment manufacturing or textile 
finishing, where there is repeated 
dermal contact with sensitizing 
materials. Sensitization is not readily 
reversed, which means that a worker 
who is sensitized may be unable to 
continue his or her line of work. 

OSHA estimated in the 6(b) 
rulemaking for formaldehyde that the 
maximum likelihood estimate (MLE) 
cancer risk for employees exposed for a 
lifetime to formaldehyde is 0.6 deaths 
per 1.000 workers at 1 ppm. This risk 
estimate and estimates of this risk at 
other levels were based on the rat study 
conducted by the CUT. Information 
regarding the risk assessment and the 
health effects of formaldehyde is 
extensive, and was discussed at length 
in the preamble to OSHA’s Final Rule 
on Occupational Exposure to 
Formaldehyde (F.R. publication. 
December 4.1987). References cited in 


this discussion can be found in that 
preamble. 

Based on this evidence in humans and 
animals. OSHA concluded in that rule 
that exposure to formaldehyde causes 
cancer sensitization, respiratory tract 
irritation, and other systemic effects in 
humans and animals. OSHA therefore 
believes that, in the absence of a limit, 
workers in agriculture are at significant 
risk of experiencing these adverse 
health effects. The Agency believes that 
the proposed limits of 1 ppm as an 8- 
hour TWA and 2 ppm as a 15-minute 
STEL are necessary to significantly 
reduce these risks of material health 
impairment among these workers. 
Promulgation of these limits will also 
make the PELs for formaldehyde 
consistent across all OSHA-regulated 
sectors. 

2-NITROPROPANE 

CAS: 79-46-9; Chemical Formula: 

CH3CH(N02)CH3 
H.S. No. 1291 

OSHA’s limit for 2-nitropropane (2- 
NP) in the construction and maritime 
industries is 25 ppm as an 8-hour TWA. 
The Agency has no PEL for this 
substance in agriculture. The ACGIH 
classifies 2-nitropropane as a suspected 
human carcinogen (A2) and has 
assigned it a TLV*-TWA of 10 ppm. 
NIOSH considers 2-nitropropane a 
potential human carcinogen and 
recommends that exposure be reduced^ 
to the lowest feasible limit. OSHA is 
proposing a 10 ppm 8-hour TWA PEL for 
2-nitropropane in the construction, 
agriculture, and maritime industries. 

This is the limit recently established for 
this substance in general industry. 

2-Nitropropane is a colorless liquid. It 
is used as a chenucal intermediate, a 
solvent, and a component in paint, ink, 
and varnishes (Fiala, Czenniak. 
Castonguay et al. 1987/Ex. 1-248). 

In addition to cancer, exposure to 2- 
NP causes pulmonary irritation and. in 
animals, liver damage. The oral LDm in 
rats is 720 mg/kg, and the LC&o in the 
same species is 400 ppm for 4 hours 
(RTECS1990). Acutely poisoned animals 
developed cyanosis, convulsed, and 
became comatose before death (Clayton 
and Clayton 1982. p. 4159). Pulmonary 
edema and hemorrhage and damage to 
the liver were seen in these animals at 
autopsy (Clayton and Clayton 1982, p. 
4159). Cats, rabbits.* guinea pigs, and 
monkeys were exposed to 83 or 328 ppm 
for 7 hours/day: cats succumbed after a 
few days of such exposure, but the other 
animals survived 130 (guinea pigs. rats, 
and rabbits] or 100 (monkeys) of these 
exposures (Clayton and Clayton 1982, p. 
4159). 
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Acute effects have been reported in 
workers exposed either to 2-NP alone or 
in combination with other substances. A 
concentration of 20 to 45 ppm xylene 
and 2-NP caused gastrointestinal 
symptoms, heada^e, and anorexia in 
exposed workers (Skinner 1947). 
Irritation of the respiratory tract was 
reported by workers exposed to 2-NP at 
concentrations ranging from 30 to 300 
ppm (AIHA 1978). The following 
paragraphs describe the carcinogenicity 
of 2-nitropropane in experimental 
animals. 

The mechanisms of carcinogenicity of 
2-NP are thought to involve the release 
of nitrite and the formation of a reactive 
azoxy intermediate that can react with 
cellular macromolecules (Williams and 
Weisburger 1986/Ex. 1-65). In 
mutagenicity tests, 2-NP increased the 
frequency of mutations in all strains of 
Salmonello typhimurium with and 
without metabolic activation. Positive 
mutagenicity results were reported in 
Salmonella typhimurium strains TAlOO, 
TA1535. and TA98 by Lofroth. Nilsson, 
and Anderson (1981) and by Speck, 
Meyer. Zeiger, and Rosenkranz (1982/ 
Ex. 1-290). 

The available epidemiology data on 
the chronic health effects of 
occupational expo.sure to 2-NP do not 
contain sufficient dose-response data to 
use as a basis for quantitative risk 
estimation. An unpublished 
retrospective mortality study of 1,481 
potentially exposed workers from a 
nitropropane production plant found no 
increase in liver cancer or liver disease 
mortality. However, lack of exposure 
data, the small number of workers with 
long exposures (greater than 15 years), 
and a short latency period make 
interpretation of the results of this study 
difficult (Miller and Temple 1979; 
Bolender 1983). 

There are two studies that report high 
incidences of liver tumors in male rats 
exposed to 2-NP by gavage and 
inhalation. Fiala et al. (1987/Ex. 1-248) 
administered, by gavage, Immol/kg 
body weight (approximately 27 mg per 
treatment per 300-gram rat) of 2-NP in a 
10-percent aqueous Emulphor EL-620 
vehicle to m^e Sprague>Dawley rats 
three times weekly for 16 weeks. Dosing 
was discontinued after 18 weeks 
because of excessive mortality in the 
treated rats. Seventy-seven weeks from 
the first treatment, the surviving rats 
were sacrificed and subjected to 
necropsy. All (100 percent) of the treated 
rats examined had developed 
hepatocarcinomas (Fiala, Czenniak, 
Castonguay et al. 1987/Ex. 1-248). 

The results of the Fiala et al. (1987/Ex. 
1-248) study support the earlier positive 
results reported by Lewis. Ulrich, and 


Busey (1979/Ex. 1-826). In the Lewis et 
al. (1979/Ex. 1-826) study, male Sprague- 
Dawley rats and male New Zealand 
White rabbits were exposed via 
inhalation to 27 ppm or 207 ppm of 2-NP 
for 7 hours/day. 5 days/week for 6 
months. At the end of 6 months, ail 10 
rats in the high-dose group exhibited 
hepatocellular carcinomas and 
neoplastic nodules. No exposure-related 
lesions were seen in the rats exposed to 
27 ppm, and no exposure-related lesions 
were observed in any of the rabbits. 

One high-dose and two low-dose 
studies reported negative results for rats 
exposed to 2-NP vapors. Griffin, Benitz, 
Coulston. and Rosenblum (1978/Ex. 1- 
243) reported no hepatic carcinomas in 
male and female rats exposed to 200 
ppm of 2-NP by inhalation using a 
protocol similar to that described by 
Lewis et al. (1979/Ex. 1-826). Although 
no hepatic carcinomas were observ^ 
the following effects (generally 
occurring more extensively in males) 
were seen; Increased liver weights (both 
sexes); hepatic nodules; hepatocellular 
necrosis; and peripheral compression. 

Two low-dose studies (Griffin, 
Coulston. and Stein 1980/Ex. 1-268; 
Griffin, Stein, and Coulston 1981/Ex. 1- 
279) also produced negative results. 

Male and female Sprague-Dawley rats 
were exposed by i^alation to 25 ppm of 
2-NP for seven hours/day, five days/ 
week for 22 months. No pathological 
changes associated with exposure to 2- 
NP were seen. 

Although the results of both the Lewis 
et al. (1979/Ex. 1-826) and the Fiala et 
al (19d7/Ex. 1-248) studies show 
statistically significant increases in liver 
carcinomas, neither study provides 
sufficient dose-response information to 
use as a basis to quantify the excess 
cancer risk to humans exposed to 2-NP. 
Both studies were terminated before the 
natural lifetime expectancy of the 
controls, so it is not possible to 
determine a background incidence of 
cancer risk. No historical information is 
provided on tumor incidence for these 
animals. 

2-Nitropropane produced a high 
incidence of liver tumors in male rats by 
two routes of administration: inhalation 
and ingestion. Its ability to cause 
mutations in Salmonella typhimurium 
further supports the premise that 2-NP is 
a potential human carcinogen. In the 
prior rulemaking, OSHA considered 
whether to perform a quantitative risk 
assessment on 2-NP and concluded that 
the studies described above do not 
contain sufficient dose-response data to 
use as the basis for quantitative risk 
estimation using standardized risk 
assessment models. However, two 
studies (Fiala. Czenniak. Castonguay et 


al. 1987/Ex. 1—248; Lewis, Ulrich, and 
Busey 1979/Ex. 1-828) demonstrate that 
exposure to 2-NP. either by gavage or 
inhalation, produced hepatocarcinomas 
in rats. In addition, this substance 
produced positive results in two 
mutagenic assays (Lofroth, Nilsson, and 
Andersson 1981; Speck, Meyer, Zeiger. 
and Rosenkranz 1982/Ex. 1-290). 

Based on this evidence, OSHA i^ 
proposing an 8-hour TWA PEL for 2-NP 
of 10 ppm in the construction, 
agriculture, and maritime industries. The 
Agency preliminarily concludes that a 
reduoUon in the PEL is necessary to 
protect exposed workers in these 
sectors from the significant risk of 
cancer potentially associated with 
exposure to 2-NP at the former PEL In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 
P ERCHL OROETHYLENE 

fTETRACHLOROETHYLENE) 

CAS: 127-18-4; Chemical Formula: 

CCL^^CC. 

RS. No. 1308 

OSHA’s permissible exposure limit for 
perchloroethylene (tetrachloroethylene) 
in the construction and maritime 
industries is 100 ppm as an 8-hour TWA. 
The Agency has no PEL in agriculture 
for this substance. The ACGIH TLV*8 
are 50 ppm as a TWA and 200 ppm as a 
STEL NIOSH considers 
perchloroethylene a potential human 
carcinogen and recommends minimizing 
workplace exposure concentrations to 
the lowest levels feasible. After 
reviewing extensive comments in the 
rulemaking for general industry. OSHA 
concluded that perchloroethylene is a 
potential human carcinogen and 
established a 25 ppm PEL as the lowest 
level for which the Agency had evidence 
of feasibility. OSHA is proposing this 
PEL of 25 ppm as an 8-hour TWA for 
perchloroethylene in the construction, 
agriculture, and maritime industries. 

This is the limit recently established in 
general industry. 

Perchloroethylene is a clear, colorless, 
nonflammable liquid with an ethereal 
odor. It is widely used as a solvent in 
the dry cleaning industry and in 
industrial degreasing operations. 

The oral LDboS of perchloroethylene in 
rats and mice are 8850 and 8100 mg/kg, 
respectively. The narcotic effects 
associated with acute exposure to 
perchloroethylene are well documented. 
Four human subjects exposed to a 5000- 
ppm concentration for 6 minutes 
experienced vertigo, nausea, and mental 
confusion for 10 minutes. Mild central 
nervous system depression results ^rom 
exposure to 2000 ppm for 5 minutes, and 
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exposure to 600 ppm for 10 minutes is 
associated with dizziness, numbness 
around the mouth, and incoordination. 
Exposure to 100 ppm for 7 hours has 
resulted In mild irritation of the nasal 
passages, eyes, and throat; headache; 
facial flushing; and slurred speech 
(Proctor. Hughes, and Fischman, 1988. 
pp. 399-400). The most comprehensive 
studies of the el^ects of prolonged 
exposure to perchloroethylene vapors 
on human volunteers were conducted by 
Stewart and colleagues (Stewart. Hake. 
LeBrun et al. 1974/Ex. 1-070; Stewart 
Hake. Wu et al. 1977/Ex. 1-971); these 
investigators concluded that prolonged 
exposure to 200 ppm results in early 
signs of CNS depression, while no 
response was elicited in men or women 
exposed repeatedly to 100 ppm for seven 
hours/day. except that performance on 
the Flanagan coordination test was 
significantly decreased in some exposed 
subjects (Stewart Hake, Wu et al. 1977/ 
Ex. 1-971, p. 28). 

Chronic exposure to 
perchloroethylene has been associated 
with neurological abnormalities, 
including impaired memory, numbness 
of the extremities, peripheral 
neuropathy, and impaired vision. 
Twenty-one of 40 dry-cleaning workers 
exposed to perchloroethylene 
concentrations up to 300 ppm showed 
abnormalities of the autonomic nervous 
system. Twenty dry-cleaning workers 
exposed for an average of 7.5 years to 
concentrations ranging from 1 to 40 ppm 
had altered electrodiagnostic and neural 
rating scores (Proctor, Hughes, and 
Fischman. 1988. pp. 399-400). In addition 
to examining the evidence for the 
chemicars narcotic effects, OSHA 
reviewed a number of studies on the 
carcinogenicity of perchloroethylene. 
These investigations are summarized 
below. 


In a 1977 gavage bioassay for 
carcinogenicity, perchloroethylene was 
shown to be a liver carcinogen in mice 
but not in rats (NCI 1977c, as cited in 
. ACGIH 1986/Ex. 1-3. p. 464). In 1986. the 
hm conducted an inhalation bioassay 
of perchlor^thylene (NTP 1986b/Ex. 8- 
31, Appendix 4). in which groups of 50 
male and M female F344/N rats and 
B6C3F1 mice were exposed to 
perchloroethylene for 6 hours/day, 5 
days/week, for 2 years. The exposure 
concentrations were 0. 200 . or 400 ppm 
for rats and 0.100, or 200 ppm for mice. 
Male and female rats exposed to either 
^ o*; 400 ppm developed statistically 
significant increases in mononuclear cell 
eu^mias. According to the NTP report 
(NTP 1986b/]^ 8-31, Appendix 4), the 
increased incidences of leukemias were 
responsible for the early deaths 


observed in male and female rats 
exposed to perchloroethylene. At 
autopsy, most of the leukemias were 
determined to be in an advanced and 
probably fatal stage. Because of the 
e^ect of the leukemias on the early 
mortality of the exposed rats, a life-table 
analysis was used to test for the 
statistical significance of the findings; 
this analysis revealed that the increased 
incidence of leukemia was statistically 
significant in both low- and high-dose 
male rats and in low-dose female rats, 
and was marginally significant (p = 
0.053) in high-dose female rats. 

Male rats also developed a significant 
increase in renal tubular cell adenomas 
and carcinomas. Perchloroethylene 
induced a significantly increased 
incidence of hepatocellular carcinomas 
at both dose levels in mice of both 
sexes. The NTP Peer Review Panel 
concluded that there was '‘clear 
evidence of carcinogenicity of 
tetrachloroethylene" (perchloroethylene) 
in male rats and in male and female 
mice, and “some evidence" in female 
rats (Ex. 8-31, Appendix 4). 

In addition, a number of human 
studies were submitted to the general 
industry rulemaking record that 
implicate perchloroethylene as a 
potential carcinogen (Ex. 8-31). Among 
these was a study by Brown and Kaplan 
(1987/Ex. 8-31, Appendix 6), which 
reported a statistically significant 
elevation in urinary tract cancer deaths 
among 1,690 dry cleaning workers 
exposed to perchloroethylene and other 
petroleum solvents. However, a 
subcohort of workers who used 
perchloroethylene as the primary 
solvent showed no increase in bladder 
cancer mortality. Brown and Kaplan 
concluded that “confounding exposure 
to petroleum solvents complicates any 
conclusions regarding the association 
between • * * [percWoroethylene] and 
cancer of the urinary tract" (Brown and 
Kaplan 1987/Ex. 8-31. Appendix 6. p. 

540). 

Katz and Jowett (1981/Ex. 8-31, 
Appendix 9) studied the mortality 
pattern of 671 female dry cleaning 
workers for the period 1963 through 
1977. Elevated incidences of cancers of 
the kidney and genitals were reported, 
along with a smaller excess of bladder 
and skin cancers and lymphosarcomas. 
The authors concluded that, although 
results obtained with the methodology 
used (proportionate mortality ratios) 
require careful interpretation, “this 
study raises the possibility that 
exposure to d^ cleaning fluids may 
increase the risk of certain cancers" 

(Katz and Jowett 1981/Ex. 8-31, 

Appendix 9. p. 510). The dry cleaning 


fluids used by members of the cohort 
included carbon tetrachloride, 
trichloroethylene, and 
perchloroethylene. 

Stelnhagen et al. (1983/Ex. 8-31. 
Appendix 8) reported a significant 
excess of liver cancer among male 
workers in the laundry and dry cleaning 
industry in New Jersey. This study was 
a retrospective case-control study. The 
liver cancer cases were concentrated 
among individuals who processed 
clothes and were exposed to chemicals. 
The report did not identify the solvents 
in use (Steinhagen, Slade. Altman, and 
Bill 1983/Ex. 8-31, Appendix 8). 

Duh and Asal (1984/Ex. 8-31, 
Appendix 7) examined the mortality 
experience of 440 dry cleaning workers 
in Oklahoma for the period 1975 through 
1981. Elevated standardized mortality 
odds ratios (SMORs) were found for 
both lung cancer (SMOR=1.7) and 
kidney cancer (SMOR=3.8) (Duh and 
Asal 1984/Ex. 8-31, Appendix 7). 

• During the general industry' 
rulemaking, the Amalgamated Clothing 
and Textile Workers Union (ACTWU) 
submitted a quantitative risk 
assessment conducted by Dale Hattis of 
the Center for Technology Policy and 
Industrial Development at the 
Massachusetts Institute of Technology 
(Hattis 1986/Ex. 8-31, Appendix 11-A). 
This work was conducted in 1986 for the 
National Institute for Environmental 
Health Sciences. Hattis used a 
pharmacokinetic model that 
incorporated species-specific rates of 
formation for the metabolites of 
perchloroethylene. Using the rat 
leukemia and mouse liver tumor data 
from the NTP (1986b/Ex. 8-31, Appendix 
4) bioassay, Hattis obtained a “best 
estimate" of the lifetime cancer risk (for 
workers exposed at the former 100-ppm 
OSHA limit for 45 years to 
perchloroethylene) of 45 deaths per 1.000 
workers. The best-estimate lifetime risks 
associated with 45 years of exposure to 
50 and 10 ppm of perchloroethylene 
were 27 and 6.4 deaths per 1,000 
workers, respectively. 

In its posthearing comments to the 
general industry rulemaking record, the 
Halogenated Solvents Industry Alliance 
(HSIA) (Ex. 186] discussed several 
aspects of the available data to support 
its contention that perchloroethylene 
should not be considered a probable 
human carcinogen. Specifically, the 
HSIA raised questions concerning the 
interpretation of epidemiologic data and 
the NCI gavage and inhalation studies. 
OSHA addressed each of these points in 
the preamble to the final general 
industry rule (54 FR 2688-2689) and 
concluded that the evidence for the 
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carcinogenicity of perchloroethylene “is 
convincing.** Based predominantly on 
the animal data, NIOSH has also 
concluded that perchloroethylene is a 
potential human carcinogen; NIOSH 
judged the evidence for 
perchloroethylene*8 carcinogenicity 
sufficient to warrant a separate 6(fa) 
rulemaking (Ex. 8-47, Table N6B). In 
1987, the International Agency for 
Research on Cancer (lARC) also 
classified perchloroethylene as a 
Category 2B carcinogen (i.e., a 
substance for which the evidence in 
animals is sufTicienl). The EPA’s SAB 
has determined that perchloro-ethylene 
is a Category C carcinogen (i.e., a 
possible human carcinogen, and a 
carcinogen in animals). In addition, a 
number of human studies suggest 
elevated cancer risks, particularly of the 
kidney cmd bladder, among workers 
exposed to perchloroethylene and other 
solvents in dry cleaning facilities. 

Based on a review of all of the 
available evidence on ^ 

perchloroethylene, including the 
testimony and briefs submitted by the 
parties during the rulemaking for general 
industry. OSHA concluded that 
perchloroethylene is a potential human 
carcinogen that presents a significant 
risk of material health impairment to 
workers exposed to it in Aeir places of 
work. The Agency consequently set 25 
ppm as the lowest limit for which there 
was evidence for feasibility. That 
standard is now in effect for general 
industry. The IFI and HSIA have 
challenged the 25 ppm PEL in court as 
being too low, and the AFL-CIO has 
challenged on the grounds that it is too 
high. The matter is now pending before 
the Eleventh Circuit Court of Appeals. 

The risk assessment conducted by 
Hattis {1986/Ex. 8-31, Appendix 11-A) 
estimates that there is an excess lifetime 
cancer mortality risk of 45 deaths per 
1,000 workers exposed for 45 years to 
the current 100-ppm TWA PEL At the 
level of 50 ppm. Dr. Hattis estimated the 
excess lifetime risk to be 27 deaths per 
1,000 workers. OSHA preliminarily 
concludes that this assessment and the 
underlying evidence indicate that a 
further reduction in the PEL is 
necessary. In the general industry 
rulemaking OSHA concluded that 25 
ppm was the lowest level demonstrated 
by the available evidence to be feasible. 

OSHA is proposing an 8-hour TWA 
PEL of 25 ppm for perchloroethylene in 
the construction, agriculture, and 
maritime industries. OSHA preliminarily 
concludes that this PEL will 
substantially reduce the significant risk 
of material impairment of health 
presented by exposure to this substance. 


In addition, promulgation of this limit 
will make OSHA’s raL for this 
substance consistent across all 
regulated sectors. 
o-TOLUIDINE 

CAS: 95-53-4; Chemical Formula: 

CH3C6H.NH* 

H.S. No. 1399 

0SHA*8 8-hour TWA limit for o- 
toluidine In general industry and in the 
construction and maritime industries is 5 
ppm. The Agency has no PEL in 
agrioilture for this substance. The 
ACGIH identifies o-toluidine as a 
suspected human carcinogen (A2] and 
has assigned it a TLV*-TWA of 2 ppm, 
with a skin notation. NIOSH has no REL 
for o-toluidine but concurs (Ex. 8-47, 
Table N6A) with the limit being 
proposed. The International Agency for 
Research on Cancer (lARC 1982b, as 
cited in ACGIH 1986/Ex. 1-3, p. 586) 
classifies o-toluidine as a probable 
carcinogen (category 2A) based on 
sufficient evidence of its carcinogenicity 
in rats and mice following oral 
administration (LARC 1982b, as cited in 
ACGIH 1986/Ex. 1-3, p. 586). lARC 
judged the evidence inadequate to 
establish o-toluidine*8 carcinogenicity in 
humans. The Agency is proposing that 
its current PEL of 5 ppm as a TWA now 
be applied to the agriculture industry in 
addition to the construction and 
maritime industries and that a skin 
notation be added. This limit, and the 
skin notation, were recently reaffirmed 
for general industry. 

o-Toluidine is a light yellow liquid 
that rapidly darkens on exposure to air 
and light. It is used in textile printing 
dyes, as a vulcanization accelerator, and 
in organic synthesis (Hawley’s 1987, p. 
1165). 

o-Toluidine is of moderate acute 
toxicity; the oral LDsoS in rats and mice 
are 670 mg/kg and 520 mg/kg, 
respectively. The dermal LD50 in rabbits 
is 3250 mg/kg (RTECS1990). Acute 
exposure to o-toluidine causes 
methemoglobinemia and transient 
hematuria. The earliest manifestations 
of exposure are headache and cyanosis 
of the lips, mucous membranes, 
fingernail beds, and tongue; with 
continued exposure, symptoms include 
weakness and dizziness leading to 
stupor, unconsciousness, and death. 
Exposure to a 10-ppm concentration of 
o-toluidine for a short period of time 
may lead to symptoms of illness, and 
exposure to 40 ppm for an hour or more 
can cause severe toxic effects. 
Methemoglobinemia has been produced 
in experimental animals exposed to 6 to 
23 ppm for several hours (Proctor. 
Hughes, and Fischman 19^ pp. 481- 
482). 


o-To!uidine is mutagenic in short-term 
tests. Inducing sister chromatid 
exchanges and imscheduled DNA 
83fmthesi9 in mammalian cells in vitro 
and chromosomal anomalies in yeast, o- 
Toluidine was negative in the 
micronucleus test in mice in vivo, but 
induced cell transformations in the BHK 
(baby hamster kidney) assay. lARC 
considers these data to be sufficient 
evidence of o-toluidine’s activity in 
short-term tests (lARC 1982b). 

There are a number of studies that 
report an excess of bladder tumors in 
dyestuff workers exposed to o-toluidine 
and other chemicals; however, there are 
no studies that examine a population of 
workers exposed to o-toluidine alone. 
Workers exposed to toluene, o- 
nitrotoluene, o-toluidine, and 4,4- 
methylene bis (2-methylaniline) in 
manufacturing were observed to have 
an excess of bladder tumors. However, 
the concurrent exposures of these 
workers to these other potential 
carcinogens make these data 
inappropriate for use in the quantitative 
assessment of o-toluidine’s carcinogenic 
risk in human populations. A few 
reports of bladder tumors in persons 
exposed primarily to o-toluidine have 
been reported, but insufficient follow-up 
time and incomplete data have 
prevented the establishment of a clear 
quantitative association between 0 - 
toluidine exposure and cancer in 
humans. For this reason, lARC considers 
the data from human studies inadequate 
to establish an association between 
exposure to o-toluidine and cancer 
(lARC 1982b). 

Several studies have been conducted 
that implicate o-toluidine as a potential 
carcinogen. In rats, statistically 
significant increases in subcutaneous 
fibromas, fibrosarcomas, and cancers of 
the urinary bladder have been reported. 
Studies in mice have resulted in 
statistically significant increases in 
hemangiosarcomas and hepatocellular 
carcinomas. For example, the National 
Cancer Institute (NCI 1979c. as cited in 
ACGIH 1986/Ex. 1-3, p. 586) conducted 
long-term carcinogenicity studies with 0 - 
toluidine in rats and mice. Both of these 
studies were positive for 
carcinogenicity. The mouse study used 
groups of 50 female and 50 male B6C3F1 
mice fed o-toluidine hydrochloride in the 
diet at levels of 1000 ppm or 3000 ppm 
for 102 to 103 weeks. There was no 
excess mortality in the tested animals. 

At the 3000-ppm dose level, there was a 
statistically significant increase in 
hemangiosarcomas at all sites in males 
and a statistically significant increase In 
hepatocellular carcinomas and 
adenomas in females. 
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The National Cancer Institute also 
conducted a 2-year feeding study with 
50 male and 50 female Fischer 344 rats. 
There was a dose-related trend in 
mortality (which was not caused by 
cancer); all the males in the high-dose 
group died by week 100. However, the 
females at both dose levels were 
observed to have significant increases in 
transitional-cell carcinomas or 
papillomas of the urinary bladder, and 
the high-dose females developed 
fibroadenomas of the mammary gland. 
The males at both dose levels showed 
signiHcant increases in fibromas of the 
subcutaneous tissue and mesotheliomas 
in multiple organs (NCI 1979c. as cited in 
ACGIH 1988/Ex. 1-3, p. 586). The high 
mortality in the males complicates the 
interpretation of these latter findings. 

Weisburger, Russfield, Homburger et 
al. (1978/Ex. 1-535) reported positive 
findings for o-toluidine in long-term 
feeding studies in rats and mice. The 
study in rats was conducted with two 
groups of 25 male CD rats fed o- 
toluidine in the diet on one of two 
regimens: 8000 ppm for three months 
and then 4000 ppm for an additional 15 
months, or 16,000 ppm for three months 
and then 8000 ppm for an additional 15 
months. Statistically significant 
increases in the incidence of 
subcutaneous fibromas and 
fibrosarcomas were observed In both 
dose groups. In addition, there was a 
nonstatistically significant increase in 
the incidence of transitional-cell 
carcinomas of the urinary bladder in 
these animals. 

Weisbuiger, Russfield. Hombuiger et 
al. (1978/Ex. 1-535) also reported the 
results of a long-term study in mice. 
Groups of 25 male and 25 female CD-I 
mice were fed diets containing o- 
toluidine at two dose levels: 16.000 ppm 
for three months and then 8000 ppm for 
an additional 15 months, or 32.000 ppm 
for three months and then 8000 ppm for 
an additional 15 months. There was a 
statistically significant, dose-related 
increase in the incidences of vascular 
tumors (hemangiosarcomas and 
hemangiomas of the abdominal viscera) 
in both sexes of treated mice, compared 
with results in control mice. 

Rjsk estimate for o^toluidwe. Four of 
these carcinogenicity studies of o- 
toluidine have yielded sufficient and 
adequate data for quantitative risk 
estimation; The two NQ studies (NCI 
1979c. as cited in ACGIH 1986/Ex. 1-3, 
p. 586) and the two Weisburger et al. 
(W8/Ex. 1-535) studies. OSHA used the 
NCI (1979c) study in rats as the basis for 
its quantitative risk assessment because 
It provides the most appropriate data. 
Table C14-9 presents the Maximum 


Likelihood Estimates (MLEs) of excess 
deaths per 1,000 employees predicted to 
result from exposure to o-toluidine at 
the OSHA PEL of 5 ppm and at higher 
levels to illustrate the potential impact 
on risk of extending the 5 ppm PEL to 
agriculUire. These data were calculated 
using a multistage model, GLOBAL83. 

Table Cl 4-9.— Multistage Model Es¬ 
timates OF Cancer Risk Associated 
With Working Lifetime Exposure to 
o-Toluidine 


Exposure Level 

Excess cancer deaths per 
1,000 workers 

MLE 

UCL 

50 . 

1.48 

16.0 

25 ppm........... 

0.69 

8.0 

5 ppm.. ..™...... 

0.14 

1.60 


MLEs Maximum Hkeli^Kxxl estimate of risk. 
UCLsUpper-txxjnd (95>percent) confidence limit 
on maxwman likelinood estimate of risK. 


Table Cl4-9 shows an excess MLE 
estimate of risk of 0.14 per 1,000 workers 
exposed over their working lifetimes at 
a PEL of 5 ppm; in contrast, lifetime 
exposure to 50 ppm is associated with 
estimated mortality risk levels 
exceeding 1 in 1,000 workers. 
Accordingly. OSHA has preliminarily 
concluded that it is appropriate to retain 
the existing 5-ppm TWA PEL and to add 
the skin notation for o-toluidine in the 
construction and maritime industries 
and to propose the PEL and skin 
notation for the agriculture industry as 
well; adoption of a 5 ppm limit in 
agriculture is necessary to substantially 
reduce the significant risk of material 
impairment of health that would exist in 
the absence of a limit. In addition, 
promulgation of this limit wrill make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
p-TOLUIDINE 

CAS: 106-49-0; Chemical Formula: 

CHaCe^NHi 

H.S. No. 1400 

OSHA has no PEL for p-toluidine in 
the construction, agriculture, and 
maritime industries. The ACGIH 
considers this substance a suspected 
human carcinogen (A2) and has 
assigned a TLV*-TWA of 2 ppm, and a 
skin notation, to p-toluidine. There is no 
NIOSH REL for this substance. OSHA is 
proposing a PEL of 2 ppm as an 8-hour 
TWA, with a skin notation, for p- 
toluidine in the construction, agriculture, 
and maritime industries. This is the limit 
recently established for this substance 
in general industry. 

p-To)uidine is a white solid that is 
primarily used as an intermediate in the 
manufacture of dyes (ACGIH 1986, p. 
590). 


p-Toluidine is somewhat more acutely 
toxic than the ortho isomer; the oral 
LDsoS in rats and mice are 656 and 330 
mg/l^, respectively (RTECS 1964). p- 
Toluidine is a powerful methemoglobin 
former, causing anoxia with symptoms 
of headache, vertigo, and mental 
confusion. Acute exposures also cause 
microscopic or macroscopic hematuria, 
which clears upon cessation of 
exposure. 

One study is available that 
investigates the carcinogenic potential 
of lifetime exposure to p-toluidine in 
experimental animals (Weisburger, 
Russfield, Homburger et al. 1978/Ex. 1- 
535). Male and female mice were 
exposed to p-toluidine in the diet for a 
total of 18 months. During the first six 
months of the experiment, mice were 
exposed to 1000 or 2000 mg p-toluidine/ 
kg diet. As a result of the weight loss 
that occurred in mice exposed to the 
2000 mg/kg diet dose, the concentrations 
of p-toluidine were reduced to 500 and 
1000 mg/kg diet during the last 12 
months of exposure. The rate of food 
consumption by the animals was not 
reported but was assumed to be 3 g/day. 
Thus, the average doses of p-toluidine 
received during the 18-month exposure 
were calculated to be 80 and 160 mg/kg 
body weight per day (Weisburger, 
Russfield, Homburger et al. 1978/Ex. 1- 
535). 

For both the low and high dietary 
doses of p-toluidine, a significant 
increase in the incidence of hepatomas 
was observed. The incidence of tumors 
in the control. 80, and 180 mg/kg/day 
groups were 3/38,10/38, and 12/35, 
respectively. The same study 
(Weisburger, Russfield, Homburger et al. 
1978/Ex. 1-535) showed negative results 
in male rats exposed to two doses of p- 
toluidine in the diet for 18 months (1000- 
and 200O-mg/kg diet). 

Risk estimate for p-toluidine. To 
assess the quantitative risk of p- 
toluidine’s carcinogenicity, OSHA used 
the Weisburger et al. (1978/Ex. 1-535) 
data which, despite some limitations 
(e.g., changes in dose levels during the 
experiment and the absence of data 
concerning the amount of food animals 
consumed during the exposure period), 
were considered adequate for risk 
assessment purposes. 

The maximum likelihood estimates 
(MLE) of excess cancers per 1,000 
workers over an occupational lifetime 
and the 95-percent upper-bound 
estimates were obtained by u,sing a 
linearized multistage model 
(GLOBAL83). These values are 
summarized in Table Cl4-10. This table 
shows the number of cancer deaths 
potentially associated with working 















26416 


Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


lifetime exposure to 20, 5, or 2 ppm p- 
toluidine. 

Table C14-10.—Multistage Model Es¬ 
timates OF Cancer Risk Associated 
With Working Lifetime Exposure to 
p-Toluidine 


Exposure Level 

Excess cancer deaths per 
1.000 workers 

MLE 

UCL 

2 ppm*___ 

12 

19 

5 ppm—.. 

29 

46 

20 ppm__ 

112 

172 


•Proposed OSHA PEL in constnx:tk>n. maritime, 
and agricutture. 

MLEe Maximum KKelihood estimate of risk. 

IXX-Upper-bound (95-percent) confidence limit 
on maximum Nketihood estimate of risk. 

OSHA preliminarily concludes, as 
Table C14-10 shows, that workers in 
construction, maritime, and agriculture 
who are exposed to p-toluidine are at 
significant risk of developing 
hepatomas, an effect that the Agency 
considers material impairment of health. 
For example, the MLE at 20 ppm is 112 
excess cancer deaths per l.OGio workers 
exposed over a working lifetime. 
Promulgating a PEL of 2 ppm will 
substantially reduce this significant risk 
of excess cancer deaths by 90 percent 
During the general industry rulemaking. 
NIOSH (Ex. 8-47. Table N6B) judged the 
evidence on p-toluidine sufficient to 
warrant a separate 6(b) rulemaking. 
Additional data may support a former 
reduction in the PEL. OSHA is proposing 
an 8-hour TWA limit of 2 ppm for p- 
toluidine in the construction, agriculture, 
and maritime industries: a skin notation 
is included to protect against 
percutaneous absorption of this 
substance. The Agency believes this 
limit will significantly reduce the cancer 
risks associated with exposures to this 
substance at the levels permitted by the 
absence of a limit. In addition, 
promulgation of this limit will make 
OSHA’s PEL for this substance 
consistent across all regulated sectors. 
VINYL BROMIDE 
CAS: 593-60-2; Chemical Formula: 

CtHjBr 
HS. 1425 

OSHA has no PEL for vinyl bromide 
in the construction, agriculture, or 
maritime industries. NIOSH considers 
vinyl bromide a potential human 
carcinogen and recommends that all 
vinyl halides be controlled as specified 
for vinyl chloride, with an eventual goal 
of zero exposure. The ACGIH places 
vinyl bromide on its A2 list of industrial 
substances suspected of having 
carcinogenic potential in humans and 
has assigned it a TLV*-TWA of 5 ppm. 


The Agency is proposing a PEL of 5 ppm 
as a TWA for ^Hnyl bromide in the 
construction, agriculture, and maritime 
industries. This is the limit recently 
established for this substance in general 
industry. 

Vinyl bromide is a colorless gas with 
a characteristic odor and is used as an 
intermediate in organic synthesis and in 
the manufacture of polymers, 
copolymers, and flame retardants. Its 
principal use is as a flame retardant. 

The oral LDw of a vinyl broraide/com 
oil solution was found to be 500 mg/kg 
in rats. Inhalation by rats of a 1(X).000- 
ppm concentration of vinyl bromide 
produced deep anesthesia and death in 
15 minutes; however, when exposure 
was terminated prior to death, the 
animab recovered and survived. 
Exposure of rats to a 50.000-ppm 
concentration caused unconsciousness 
in 25 minutes and death in 7 hours; 
minor liver and kidney injury was 
observed In these animals. No 
histopathological changes were 
observed in rats exposed to a 25.000- 
ppm concentration for 7 hours. In a 
subchronic study, no changes in food 
consumption, histopathology, or 
hematology were noted in rats, rabbits, 
and monkeys exposed to 250 or 500 ppm 
for 6 hours/day, 5 days/week, for 6 
months (lARC 1979, VoL 19. pp. 370-371; 
lARC 1988. Vol. 39, pp. 138-139). 

Henschler and Hoos (1982/Ex. 1-818) 
believe that vinyl bromide undergoes 
the same mechanism of 
biotransformation as its structural 
analog, vinyl chloride, a recognized 
human carcinogen that has been 
regulated by OSHA in a Section 6(b) 
rulemaking. The microsomal oxidation 
of vinyl bromide leads to epoxide 
formation, which results, in turn, in the 
formation of a reactive intermediate. 
This intermediate has the potential to 
form covalent bonds with DNA to 
produce a mutagenic response. Vinyl 
bromide has been reported to be 
mutagenic in Salmonella typhimurium 
and tradescantia (LARC 1979a/Ex. 1- 
1125; NIOSH/OSHA 1978/Ex. 1-1119). 

No epidemiological studies have been 
conducted on populations exposed to 
vinyl bromide. Benya, Busey, Dorato, 
and Berteau (1982/Ex. 1-244) reported a 
positive carcinogenic response in an 
inhalation study of rats exposed to vinyl 
bromide vapor; this study is important 
because inhalation is a major mode of 
occupational exposure. The results of 
the Van Duuren (1977/Ex. 1-284) study 
were equivocal (described below), in 
that female Swiss albino mice were 
exposed dermally or by subcutaneous 
injection either to vinyl bromide in 


acetone or to polymerized vinyl bromide 
in an aqueous latex solution. 

Benya et al. (1982/Ex. 1-244) exposed 
male and female Sprague-Dawley rats to 
0, 9.7, 52, 247, or 1235 ppm vinyl bromide 
by inhalation for six hours daily, five 
days per week, for two years. The 
incidence of angiosarcomas, primarily of 
the liver, was found to be statistically 
significant in all dose groups tested 
except controls. It should be noted that 
a closely related chemical analog, vinyl 
chloride, also causes liver 
angiosarcomas in humans and animals. 
The combined incidences of hepatic 
angiosarcomas in the treated male and 
female rats were 1/288,17/240. 86/240. 
122/240, and 84/240 for these respective 
dose levels. One female rat in the 
control group developed an hepatic 
angiosarcoma. Table C14-11 
summarizes the incidence of 
angiosarcoma In control and treated 
rats. 

Van Duuren (1977/Ex. 1-284) Injected 
a group of female ICR/Ha Swiss mice 
once weekly for 48 weeks with 0.05 ml 
of commercial polymerized vinyl 
bromide aqueous latex suspension; the 
animals were observed for 420 days. 
Nineteen of the 30 mice developed 
sarcomas at the site of injection. 
Animals in a positive control group that 
had been injected with b-propriolactone 
(0.3 mg/.05 ml trioctanoin) developed 18 
sarcomas and three squamous cell 
carcinomas (in 30 mice). No tumors 
developed in untreated controls or in 
controls injected with trioctanoin, an 
organic solvent, alone (Van Duuren 
1977/Ex. 1-284). 

In another injection study by the same 
author, a group of female IRC/Ha Swiss 
mice were treated with 25 mg vinyl 
bromide per animal in 0.05 ml 
trioctanoin once weekly for 48 weeks. 
The mice were observed for 420 days. 
One control group was given a weekly 
injection of trioctanoin alone and the 
other control group was untreated. No 
local tumors were seen in any of the test 
groups, although pathological 
examination of the animals appears to 
have been incomplete (Van Duuren 
1977/Ex. 1-284). 

Application of vinyl bromide to the 
skin of female ICR/Ha Swiss mice at a 
dose of 15 mg per animal administered 
in 0.1 ml of acetone three tiipes weekly 
for 420 days resulted in no tumors. 

When this solution was applied once 
and was followed by an application of 
phorbol myristyl acetate (PMA) three 
times weekly, one of 30 mice developed 
a skin papilloma at 412 days, one control 
treated with PMA developed a tumor 
after 44 days, and no untreated controls 
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developed tumors (Van Duuren 1977/Ex. 
1-284). 


Table C14-11.—Incidence of Angiosarcomas in Control and Vinyl-Bromide-Exposed Rats 


Group 

Exp>osure 

level 

(ppm) 

Males 

Females 

No. of 
animals 

No. with 
angiosar¬ 
coma 

P 

No. of 
antmals 

No. with 
angiosar¬ 
coma 

P 


Control 

144 

0 


144 

1 


2 ...-. -.....-. - 

10 

120 

7 

<0.025 

120 

10 

<0.01 

'k ...... 

50 

120 

36 

<0.001 

120 

50 

<0.001 


250 

120 

61 

<0.001 

120 

61 

<0.001 

5-----....... 

1250 

120 

43 

<0.001 

120 

41 

<0.001 


Source: Benya, Busey, Dorato, and Berteau (1962/Ex 1-244). 


In another dermal study, a dose of 0.1 
ml of polymerized vinyl bromide in an 
aqueous latex suspension was applied 
three times weekly to the skin of female 
ICR/Ha Swiss mice for 420 days. No 
skin tumors developed. When this 
solution was applied once, followed by 
an application of PMA three times 
weekly, one of 30 mice developed a skin 
tumor at 175 days. No untreated controls 
developed skin tumors (Van Duuren 
1977/Ex. 1-284). 

Based on the studies cited above. 
lARC (1986. Vol. 39. pp. 137-142) 
concluded that there was sufficient 
evidence for the carcinogenicity of vinyl 
bromide in experimental animals, and 
classified vinyl bromide as a 2A 
carcinogen. 

Risk estimate for vinyl bromide. The 
Benya et al. (1982/Ex. 1-244) study was 
a well-designed and -conducted study 
that yielded sufficient information for 
quantitative risk estimation. The route 
of administration used in the study, 
inhalation, is directly applicable to 
occupational exposure, and the 
incidence of hepatic angiosarcoma was 
significant. Angiosarcoma is a rare and 
malignant neoplasm that has a very low 
background incidence in animals and 
humans. Therefore, its appearance in the 
exposed rats supports the premise that 
vinyl bromide is potentially 
carcinogenic in humans. Also, it is the 
same tumor that is associated with the 
exposure of workers and animals to 
vinyl chloride, a recognized human 
carcinogen and a compound whose 
structure is similar to that of vinyl 
bromide. 

To estimate excess cancer risk over 
background incidence for a chemical, 
OSHA relied on the rat inhalation study 
by Benya et al. (1982/Ex. 1-244). Since 
both male and female rats responded 
equally to vinyl bromide treatment, data 
from the two groups were combined by 
calculating the geometric means of the 
risk estimates derived from the male 
and female response data (Anderson 


1983/Ex. 1-1 (K)9). The high-dose data for 
each test group were dropped, since 
their inclusion makes the dose-response 
curve nonmonotonic and precludes 
proper fitting of the linearized 
multistage risk model (EPA 1984d). 

Since cancer risk modeling assumes 
lifetime exposure, adjustments were 
made to fit the animal data to this 
criterion. The adjustments made for the 
data in the Benya et al. (1982/Ex. 1-244) 
study were: Multiplying dose by 5/7 to 
adjust for days of exposure per week 
and by 6/24 to adjust for hours of 
exposure per day. These adjusted doses 
were then changed to human equivalent 
doses. 

Three hypothetical occupational 
exposure limits, 5 ppm, 20 ppm, and 250 
ppm. were used to calculate the 
maximum likelihood estimates of risk of 
developing angiosarcoma of the liver. 
Five ppm is OSllA's limit in general 
industry. Twenty ppm was chosen as an 
intermediate exposure level, and 250 
ppm was the ACGIH TLV* before the 
ACGIH reduced it in 1978. These 
occupational dose levels were also 
adjusted for lifetime exposure. TTie 
adjustments made were: multiplying 
dose by 5/7 to adjust for days worked 
per week, by 50/52 to adjust for 
vacation time, by 8/24 to adjust for 
hours of exposure per day, and by 45/70 
to adjust for work years per lifetime. 

Because inhalation is the primary 
route of exposure to vinyl bromide in 
occupational settings, the occupational 
dose was calculated assuming that air 
intake in humans is 20 m* per 24-hour 
day (Anderson 1983/Ex. 1-1009). The 
fraction of vinyl bromide absorbed was 
assumed to be 1(X) percent, because no 
absorption rate data were available for 
vinyl bromide. Because the log p (lipid 
solubility) value for vinyl bromide (1.52) 
is similar to that for vinyl chloride (1.38). 
OSHA assumed that the absorption 
rales of these two compounds would 
also be similar. The absorption rate for 


vinyl chloride used in risk estimations is 
assumed to be 100 percent (IRIS 1988). 

The MLE shown in Table C14-12 for 
an occupational exposure to 250 ppm of 
vinyl bromide is 870 excess deaths per 
1,000 workers. According to the 
linearized multistage risk model, 870 of 
1,000 workers exposed over their 
working lifetimes to vinyl bromide at 
250 ppm are at risk of developing 
angiosarcoma. The MLE for an 
occupational exposure to 5 ppm of vinyl 
bromide is 0.04; this indicates that, at 
the proposed PEL. 40 workers per 1,000 
exposed to this substance over their 
occupational lifetimes are at risk of 
developing angiosarcoma. 

Table C14-12—Multistage Model Es¬ 
timates OF Cancer Risk Associated 
With Lifetime Exposure to Vinyl 
Bromide 


Exposure level 

Excess cancer deaths per 
1.000 workers 

MLE* 

UCL* 

5 ppm^. 

40 

48 

20 ppnY... 

155 

180 

250 ppm^... 

870 

930 


* Geofnetric mean of mate and female rats. 

^ Proposed PEL in consuuction. maritme. and ag- 
ricultufe. 

' intermediate exposure level 

‘ACGIH limrt before 1978. 

MLE s Maximum likelihood estimate of risk. 

UCLa95-pefcen! upper-ponfidence limit on maxi¬ 
mum likeUhood estimate on nsk. 

Table Cl4-12 indicates that workers 
exposed to this substance, which was 
formerly not regulated by OSHA in 
construction, maritime, or agriculture, 
are clearly at significant risk of 
developing hepatic angiosarcomas, the 
same rare type of tumor associated with 
exposure to vinyl chloride, a structurally 
similar substance. OSHA determined in 
its prior rulemaking on vinyl chloride 
that this disease constitutes a material 
impairment of health and functional 
capacity. At the present time. OSHA 
preliminarily concludes that establishing 
a PEL of 5 ppm TWA will substantially 
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reduce the significant risk of cancer 
potentially associated with exposure at 
higher levels formerly permitted In the 
absence of an OSHA limit for this 
substance in the construction, 
agriculture, and maritime industries. In 
addition, promulgation of this limit will 
make OSHA's PEL for this substance 
consistent across all regulated sectors. 

OSHA also concluded in the general 
industry rulemaking that there is a 
significant residual risk at vinyl bromide 
levels of 5 ppm. The AFL-CIO has 
challenged the 5 ppm limit as being too 
high in its petition to the Eleventh 
Circuit. OSHA has stated to the court 
that it will reevaluate the PEL for vinyl 
bromide in its first update of the Air 
Contaminants Standard. OSHA also 
preliminarily concludes that there is a 
residual significant risk associated with 
the proposed 5 ppm PEL for 
construction, maritime, and agriculture. 
However, the 5 ppm PEL provides 
substantially greater protection to 
workers than do the levels that could 
exist in the absence of a limit, OSHA 
believes that this rulemaking, whose 
principal purpose is to extend to all 
workers the increased protection that 
now exists in general industry, could not 
be completed in a reasonable period if 
extensive additional information had to 
be obtained and analyzed to determine 
what lower level was feasible and 
necessary to further reduce the risk. 
Accordingly, in the first Air 
Contaminants update. OSHA will also 
consider for construction, maritime, and 
agriculture whether a lower limit is 
appropriate for vinyl bromide. 

VINYL CHLORIDE 

CAS: 75-01-4; Chemical Formula: 

CHa^CHCL 
H.S. No. 2187 

In general industry, construction, and 
maritime. OSHA's permissible exposure 
limit for vinyl chloride (VC) is 1 ppm as 
an 8-hour TWA and 5 ppm as a 15- 
minute STEL. In addition, no employee 
may be exposed to vinyl chloride by 
direct contact with this substance in 
liquid form. There is no limit in 
agriculture. The ACGIH designates vinyl 
chloride an Al carcinogen and assigns it 
a TLV®-TWA of 5 ppm. NIOSH 
considers VC a potential human 
carcinogen and recommends that 
exposure be reduced to the lowest 
feasible level. OSHA is proposing an 8- 
hour TWA PEL of 1 ppm and a 15- 
minute STEL of 5 ppm in agriculture. 
Promulgation of these limits will make 
the PELS for VC consistent across all 
OSHA-re^lated sectors. 

Vinyl chloride (chlorethene) is a 
synthetic organic chemical made from 
ethylene or acetylene and chloride by 


any one of several processes. It is the 
parent compound of a series of 
thermoplastic resin polymers and 
copolymers which are widely used for 
containers, wrapping film, electrical 
insulation, pipe, conduit, and a variety 
of other industrial and consumer 
products. Vinyl chloride is used 
primarily in the production of polyvinyl 
chloride (PVC). a resin which is 
produced through batch processing. The 
conversion of the VC monomer into a 
polymer or copolymer is an incomplete 
process, i.e., not all of the monomer is 
reacted. 

The carcinogenicity of vinyl chloride 
for three animal species (rat, mouse, 
hamster) has been documented by 
Maltoni. Moreover, Maltoni's 
investigations have demonstrated a 
dose-dependent relationship for the 
induction of tumors (i.e.. more tumors 
occur at higher exposure levels), 
including angiosarcoma of the liver, in 
rats. Of 200 mice (100 males. 100 
females) exposed to 50 ppm of vinyl 
chloride by inhalation for eleven 
months. 100 died. Sixty-four animals 
died without gross postmortem 
pathologic examination being 
performed. Of the 36 remaining animals 
for which a gross postmortem pathologic 
examination was performed, 13 (36 
percent) were foimd to have liver tumors 
(including angiosarcomas), 21 (58 
percent) lung tumors. 9 (25 percent) skin 
tumors, and one had a kidney tumor. A 
similar relationship has been 
demonstrated in both rats and mice. 
These investigators have induced 
angiosarcoma of the liver in rats and 
mice at exposure concentrations of 50 
ppm, and in hamsters at higher 
concentrations of exposure. Additional 
tumors involving other organs, including 
the kidneys, lungs, and skin of exposed 
animals, were also observed in 
frequencies much in excess of these in 
control animals. 

According to the 1970 report by the 
Surgeon General’s Ad-Hoc Committee 
on the Evaluation of Low Levels of 
Environmental Chemical Carcinogens, 
the finding of cancer in two or more 
animal species may be extrapolated to 
indicate a carcinogenic hazard to 
humans. Here, such a finding was made 
in three species that were exposed to 
VC by inhalation, a route comparable to 
employee exposure. In addition, there 
were at least 13 confirmed cases of 
angiosarcoma of the liver among 
employees exposed to VC. a particularly 
significant number in view of the 
extreme rarity of this cancer in the U.S. 
adult male population (testimony of Dr. 
Marcus Key. Director of NIOSH. at the 
1974 rulemaking hearing). 


The findings of angiosarcoma of the 
liver in both experimental animals and 
exposed employees is compelling 
evidence that exposure of humans to 
vinyl chloride Induces this tumor. 
Industry spokesmen, at the Agency’s 
1974 hearing, conceded that VC is 
carcinogenic in humans (e.g., testimony 
of Dr. McBumey. VC rulemaking 
hearing. Tr. 1041). Accordingly, it is 
concluded that VC must be regarded as 
a human carcinogen and the probable 
causal agent of angiosarcoma of the 
liver, and that exposure of employees to 
VC must be controlled. 

Additional evidence of tumor 
induction in a variety of other organs, 
including lung, kidney, brain, and skin, 
as well as non-malignant alterations, 
such as fibrosis and connective tissue 
deterioration, indicates additional 
oncogenic and toxicologic properties of 
vinyl chloride. 

Based on this evidence in humans and 
animals, OSHA concluded in the VC 
rulemaking that exposure to VC causes 
cancer in humans and animals. OSHA 
therefore believes that, in the absence of 
a limit, workers in agriculture are at 
significant risk of experiencing these 
adverse health effects. The Agency 
believes that the proposed limits of 1 
ppm as an 8-hour TWA and 5 ppm as a 
15-minute STEL are necessary to 
substantially reduce these risks of 
material health impairment among these 
workers. Promulgation of these limits 
will make the PELs for VC consistent all 
OSHA-regulated sectors. 

VINYL CYCLOHEXENE DIOXIDE 
CAS: 106-87-6; Chemical Formula: 

GiH,.0, 

H.S. No. 1428 

OSHA has no PEL for vinyl 
cyclohexene dioxide (VCD) in the 
construction, agriculture, and maritime 
industries. The ACGIH classifies VCD 
as a suspected human carcinogen (A2) 
and has assigned it a TLV^-TWA of 10 
ppm, with a skin notation. NIOSH has 
no REL for this substance but concurs 
(Ex. 8-47, Table N6A) with the limit 
being proposed. OSHA is proposing a 10 
ppm TWA PEL. with a skin notation, for 
this substance in the construction, 
agriculture, and maritime Industries. 

This is the limit recently established in 
general industry. 

Vinyl cyclohexene dioxide is a 
colorless liquid used as a chemical 
intermediate and as a monomer in the 
manufacture of polyglycols containing 
unreacted epoxy groups (Hine, Rowe, 
White, Darmer, and Youngblood 1981/ 
Ex. 1-976). It is also used as a reactive 
diluent for other diepoxldes and certain 
epoxy resins (lARC 1976). 
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Vinyl cyclohexene dioxide is a mild 
acute toxin when ingested; the oral LIXo 
in rats has been reported to be 2.8 g/kg 
(ACGIH 1988, p. 627) and the LCio in rats 
for a 4-hour inhalation period is 800 ppm 
(RTECS 1990). Dermal exposure to this 
substance has caused mild-to-moderate 
skin irritation in workers, with 
occasional instances of marked skin 
irritation. Vinyl cyclohexene dioxide 
can be absorbed through the skin in 
significant amounts; the dermal LDso in 
rabbits is 0.62 mg/kg (ACGIH 1988, p. 
627). 

Turchi, Bonatti, Citti et eJ. (1981/Ex. 
1-282) assayed the mutagenicity of VCD 
and several other epoxides using the 
TAIOO strain of 5. typhimurium and V79 
Chinese hamster cells; these authors 
also investigated the alkylating 
properties of these chemicals. VCD 
tested positive in both the 5L 
typhimurium test (point mutation) and 
the V79 Chinese hamster cell test (both 
point mutation and chromosome 
aberration), and had an intermediate 
alkylating capacity relative to other 
epoxide compoimds tested. 

There are no data concerning the 
adverse health effects of VCD in 
humans. There are no reports as a result 
of industrial experience that reveal 
carcinogenic effects in workers caused 
by VCD exposure (ACGIH 1986/Ex. 1- 
3). 

Four studies have reported the 
development of skin tumors in mice 
exposed dermally to VCD (Hendry. 
Homer, and Rose 1951/Ex. 1-250; Kotin 
and Falk 1963/Ex. 1-287; Weil. Condra, 
Haun, and Streigel 1963/Ex. 1-257; and 
Van Duuren, Nelson, Oiris, Palmes, and 
Schmitt 1963/Ex. 1-288). The study of 
Van Duuren et al. (1963/Ex. 1-288) 
included controls and is thus 
particularly well suited for an 
evaluation of VCD’s carcinogenic 
potential. 

These authors painted 30 male Swiss 
ICR/Ha mice with 0.1 ml of a 10-percent 
solution of VCD in benzene three times 
per week (approximately 100 mg of 
solution per application). Two negative 
controls were used; one set of 150 mice 
was treated with benzene alone and 
another set of 207 mice was not treated 
with anything. Fourteen of the 30 VCD- 
treated mice developed skin tumors 
after an undefined length of time (mean 
survival time was 326 days). The 
incidences of skin tumors in the controls 
were 11/150 and 13/207 for the benzene- 
treated and untreated mice. 
respecUvely. The Incidence of skin 
ti^ors in the VCD-treated mice was 
si^iHcantly greater (reported in terms 
of a total tumor index rather than 
number of tumors) than the incidence 
observed in either of the controls (Vail 


Duuren, Nelson. Orris, Palmes, and 
Schmitt 1963/Ex. 1-288). 

A recent study by the NTP reported 
that skin tumors developed in rats 
exposed to 31.5 g/kg applied to the skin 
for 2 years. In addition, this same study 
reported that vinyl cyclohexene dioxide 
induced mutations in mouse lymphocyte 
cells and sister chromatid exchanges in 
hamster ovary cells when administered 
in situ (RTECS 1990). 

The studies of Van Duuren et al. 
(1963/Ex. 1-288) and the NTP (RTECS 
1990) demonstrate the carcinogenicity of 
VCD in experimental animals. OSHA 
considered the possibility of conducting 
a quantitative risk assessment for VCD, 
but the Agency preliminarily concluded 
that the dose-response data in this study 
are unsuitable for quantitative risk 
assessment purposes because the VCD 
was administered in a solution of 
benzene, which is itself regulated as a 
carcinogen and classified as such by 
several authorities (lARC, NTP, NIOSH, 
and ACGIH). Even though the Van 
Duuren et al. (1963/Ex. 1-288) study 
included a control for the independent 
carcinogenic ejects of benzene, the 
possibility of a synergistic or additive 
effect of benzene on VCD cannot be 
completely ruled out. 

Vinyl cyclohexene dioxide has been 
shown to be carcinogenic by dermal 
application in mice, and four studies 
have confirmed these effects. Based on 
these animal studies showing VCD’s 
carcinogenicity, OSHA preliminarily 
concludes that exposed employees in 
agriculture, construction, and maritime 
are at significant risk of cancer from 
exposure to VCD at the levels permitted 
by the absence of an OSHA limit. The 
^ency considers this effect a material 
impairment of health and preliminarily 
concludes that a 10 ppm 8-hour-TWA 
PEL, with a skin notation, is necessary 
to substantially reduce the significant 
occupational risk confronting VCD- 
exposed employees in these sectors. In 
addition, promulgation of this limit will 
make OSHA’s PEL for this substance 
consistent across all regulated sectors. 

Preliminary Conclusions for this 
Group of Substances. The Supreme 
Court in I.U.D. v. AJ^.L (supra, the 
Benzene decision) gave OSHA 
directions as to its decisional process; 
that case involved a carcinogen. OSHA 
is using the Supreme Court's guidance 
within the context of this present 
broader rulemaking. OSHA is also using 
the approach it has taken in the 
regulation of arsenic, benzene, EtO, 
asbestos, and formaldehyde; this 
approach has been upheld in the Courts 
of Appeals (see the introduction to this 
section). For the substances in this 
section. OSHA has either (1) already 


conducted (in the case of substance- 
specific Section 6(b) standards), or (2) 
considered conducting quantitative risk 
assessments for each chemical 
discussed in this section. When 
adequate dose-response data were 
available. OSHA performed quantitative 
appraisals of the significance of the risk, 
either in the substance-specific 
rulemakings, the general-industry Air 
Contaminants rulemaking, or the present 
rulemaking. These risk assessments 
follow the approach OSH.^ has used in 
prior rulemal^gs for carcinogens, a 
process that has repeatedly been upheld 
by the courts. 

OSHA conducted its significant risk 
analyses using the principles suggested 
by the Supreme Court and adopted in its 
carcinogen rulemakings subsequent to 
I.U.D. V. A.PJ. OSHA has proposed to 
establish new or revised exposure limits 
based on these analyses when they 
demonstrated that significant risk 
existed at the former PEL (if any) and 
that the new limit would substantially 
reduce significant risk and represent a 
feasible hmit 

In some cases, the available data 
were not sufiicient to conduct 
quantitative estimates of cancer risk at 
the same level of detail as in other 
cases. In these cases, OSHA believes 
that the analyses performed 
demonstrate that the new limits are 
necessary to reduce a significant risk of 
cancer mortality among workers in 
construction, maritime, and agriculture. 

Overall, OSHA believes its analyses 
of the proposed new or revised limits for 
carcinogenic chemicals meet the 
Agency’s legal requirements. OSHA 
preliminarily concludes that these limits 
will lead to substantial reductions in the 
significant risk of material impairment 
of health among woHcers in these 
sectors and are additionally feasible to 
attain. 

15. Substances for Which 1987-1988 
ACGIH TLV^s are Less Stringent Than 
Existing OSHA PELs 

OSHA is eliminating this category, 
which appeared both in the proposed (53 
FR 20961 et seq.) and final (54 FR 2332 et 
seq.) rules for Air Contaminants in 
general industry. In re-evaluating this 
category of substances, which included 
those for which the TLV®s were less 
stringent than the corresponding OSHA 
PELs. the Agency has made a 
determination that these substances 
should be reassigned to other categories 
based on the health effects that provide 
the basis for establishing their 
respective limits. These substances have 
accordingly been reassigned to the 
following categories: 
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Substance 

New category 

Camphor (synthetx;)_ 

Sertsory Irritation. 

Copper fumes (measured 

Sensory Irritation. 

as Cu). 


1.1 -Dichioroethane_ 

Uver Toxiaty. 

Sensory Irritation. 

Fkiorine ..... 

Hexachloroethane...„.». 

Sensory Irritation. 

Nickel carbonyl. 

i Cancer. 

Rhodium, metal fume & 

Sensitization. 

inaokioie salts 
(measured as Rh). 


Silica, amorphous, 

Respiratory Effects. 

diatomaceous earth. 


Silica, amorphous. 

Respiratory Effects. 

precipitate & gel. 


Silver, metal dust & fume 

Systemic Effects. 

(measured as Ag). 


Tetraethyl lead.—....... 

Systemic Effects. 

Tetramethyl lead-.... 

S^emic Effects. 

Uranium, soluble 

Kidney Effects. 

compounds (measured 
asU). 



16. Substances for Which OSHA is 
Proposing to Establish Short-Term 
Exposure Limits 

Introduction. OSHA is proposing to 
establish a short-term exposure limit 
(STEL) for a total of 116 substances; 
these substances are listed in Table 
Cl 5-1. OSHA is proposing these PELs 
for the construction, maritime, and 
agriculture industries. These STELs 
were recently adoped in general 
industry and thus promulgation in the 
construction, maritime, and agriculture 
sectors will make these STELs 
consistent across ail OSHA-regulated 
sectors. 

When OSHA adopted the 1970 
ACGIH TLV*8 for the construction and 
maritime industries, the ACGIH had not 
established the short-term TLV* 
category; as a consequence, none of the 


limits currently in effect in these 
industries have STELs. (However, some 
of the substances on OSHA’s previous 
Z-2 table, whose limits derive from 
standards established by the American 
National Standards Institute rather than 
the ACGIH, have ‘•acceptable ceiling 
concentrations** that act. in effect, as 
short-term exposure limits.) 

The ACGIH defines a STEL as: a IS-minute 
time-weighted average exposure which 
should not be exceeded at any time during a 
work day even if the eight-hour lime- 
weighted average is within the TLV*. 
Exposures at the STEL should not be longer 
than 15 minutes and should not be repeated 
more than four times per day. There should 
be at least 60 minutes between successive 
exposures at the STEL. An averaging period 
other than 15 minutes may be recommended 
when this is warranted by observed 
biological effects (ACGIH 1991). 


Table C16-1 .—Substances for Which OSHA ts Proposing To Estabush STELs To Supplement TWA Limits in 

Construction. Maritime, and Agriculture 


KS. number/chemical name 

CAS No. 

Proposed 

STEL 

1001 

Acetaldehyde... 



75-07-0 

67-64-1 

75-05-6 

107-02-8 

107-18-6 

107-05-1 

106-92-3 

2176-59-1 

12125-02-9 

7726-95-6 

78-93-3 

123-86-4 

150 ppm. 

1000 ppm. 

60 ppm. 

1004 

Acetone.., , . 



1005 

Acetonitriie.. ....... ^ 



1007 

Acrolein 



0 3 oom 

1010 

Altyf alcohol...... 



4 ppm. 

1011 

All^ chlofide....., . , , . , 



2 ppm. 

10 ppm 

3ppm 

20 mg/m*. 

0.3 ppm. 

300 ppm. 

200 ppm. 

150 ppm. 

20 ppm. 

3 m^m*. 

40 mg/m*. 
30.0(X) ppm. 

12 ppm. 

0.3 ppm 

5 ppm. 

1 mg/m*. 

1 ppm. 

0.3 ppm, 

75 ppm. 

0.15 ppm. 

10 mg/m*. 

2 ppm. 

0.4 mg/m*. 

110 ppm. 

1012 

AIM Qlvcidvl ether (AGE)... ... 



1013 

Allyl propyl disulfide.. . ..,.. .... 



1022 

Ammonium chloride fume___ 



1042 

Bromine........ 



1045 

2-Butanone (MEK).. . . 



1047 

n-Butyl acetate.... .. . 



1050 

tert-Butyi alcohol... . . .... 



75-65-0 

1056 

D*taft-ButyUoiuene... 



98-51-1 

105-60-2 

105-60-2 

1064 

Caproiactam Dual.. ..... 



1065 

Caprolactam Vapor............. 



1069 

Carbon dioxide......... 



124-38-9 

75-15-0 

1070 

Carbon dtsuitide...... ..... 



1072 

Cartx)n letrabroimde...... . 



558-13-4 

1074 

Cartxinvl fiuonde.. . .. 



353-50-4 

8001-35-2 

1078 

Chlorinated camphene............... 



1079 

Chlorine..... 



7782-50-5 

1060 

Chlorine dioxide.. 



10049-04-4 

1089 

o^hlorosryreoe.. 



2039-87-4 

1114 

Dccaborane...... . 



17702-41-9 

1116 

Di-sec-octyuphthalate........ _ ^ 



117-81-7 

1119 

Dibutyl ohoftohate.... 



107-66-4 

1122 

1.3*Oichioro-5.5-dimethylhydantoin... . . 



118-52-5 

1125 

p-Dichiorooenzene......, . . 



106-46-7 

1127 

Dichioroemvl ether...... .. 



111-44-4 

10 ppm 

25 ppm. 

1137 

Oiethylamine........... . 



109-89-7 

1143 

Dimethylaniime..... ,, . 



121-69-7 

10 ppm. 

1149 

Dipropyiene grycol methyl ether........... 



34590-94-8 

150 ppm. 

1159 

Ethanoiamine....... 



141-43-5 

6 ppm. 

1161 

Ethyl acrvtata-......., , ,, ... , . 



140-66-5 

25 ppm. 

1162 

Ethyl benzene.............. 



100-41-4 

125 ppm. 

1163 

Ethyl bromfde.....,... 



74-96-4 

250 ppm. 

1164 

Ethyl ether........... 



60-29-7 

500 ppm. 

1166 

Ethvleoe dichloride......... . 



107-06-2 

2 ppm 

1177 

Ferrovanadium dust.. , , , 



12604-58-9 

3 mg/m*. 

1182 

Formamide.. 



75-12-7 

30 ppm. 

1164 

Furluryl alcohol...................... 



98-00-0 

15 ppm. 

1185 

Gasoline........ 



8006-61-9 

500 ppm 

1194 

rvHeptane........ 



142-82-5 

500 ppm. 

1201 

Hexane isomers.............. 



Vanes 

1000 ppm. 

1203 

Hexone iMelhvi isobutyl ketone).... 



108-10-1 

75 ppm. 

1208 

Hydrogen fiuonde ................. 



7664-39-3 

6 ppm 

1209 

Hydrogen sulfide.. ..--r____ 



7783-06-4 

15 ppm. 

1216 

Iron pentacarbonyl...,,.. ... 



13463-40-6 

0 2 ppm. 
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Table Cl 6-1 .—Substances for Which OSHA Is Proposing To Establish STELs To Supplement TWA Limits in 

Construction, Maritime, and Agriculture— Continued 


H.S. number/chemicai name 


1218 Isoamyl alcohol..... 

1222 Isophorone ditsocyanate.^.... 

1224 Isopropyl acetate....... 

1225 Isopropyl alcohol....... 

1227 Isopropyl glycWyl ether .............. 

1228 Isopropylamine—.......... 

1231 Ketene............... 

1236A Mangar>ese lume............ 

1242 Mercury (organo). alkyl compounds......... 

1243 Mesityl oxide................. 

1248 Meth^ 2-cyanoacryfate.............. 

1249 Meth^ acetate______________ 

1250 Methyl acetylene/propadiene mixture.... 

1252 Methyl alcohol.......... 

1254 Meth^ chlohde....... 

1255 Methyl chloroform (1,1,1 -trichloroethane)......... 

1258 Methyl formate.............. 

1261 Methyl Isobutyl carblnol........... 

1267 alpha-Methyl styrene............. 

1270 o-Methylcyclohexanone —........ 

1281 Morpholine...........•...... 

1282 Naphthater>e..,......... 

1288 Nitric acid........ 

1295 Octachloronaphthatene....... 

1296 Octane .............. 

1298 Osmium tetroxide.............. 

1299 Oxalic acid......... 

1301 Ozone................... 

1304 Pentaborar)e.......... 

1306 Pentane.............. 

1307 2-Pentanone (Methyl propyl ketone)........ 

1309 Perchloryl fluoride........ 

1317 Phenylh^azine........... 

1319 Phorate (Thimet).............. 

1320 Phosdrin (Mevinphos)... 

1321 Phosphine.. 

1322 Phosphoric acid.....—........ 

1324 Phosphorus pentasuflide............. 

1325 Phosphorus trichloride..-...... 

1338 n-Propyl acetate... 

1339 Propyl alcohol........iZZilZ!™!!"!..!!!* 

1340 fvPropyl nitrate.......... 

1341 Propylene dichk>nde.,.^....,.„.............. 

1343 Propylene glycol monomethyl ether... 

1348 Resorcinol....... 

1366 Sodium fluoroacetate........... 

1372 Styrene (Phenylethylene)...«........ 

1375 Sulfur dioxide......... 

1379 Sulfuryl fluoride ............ 

1387 Tetrahydrofuran.........,....Z.1ZZZZZ!Z 

1397 Toluene.............IZ!Z!Z!!! !1Z 

1398 Toluene*2,4-diisocyamate........ 

1403 1,1.2-Trichloro 1,2,2-triftuoroethane........... 

1406 Trichlor 06 thyler>e... . ...."Z..ZJ!...1Z 

1408 Triethy(amir)e......._!!ZZ 

1411 Trimethyiamine.... 

1416 Tungsten A compoundsfinsokible)...! !!ZZ™ZZ.. T. 

1417 Tungsten & compounds(soluble)..!Z^....!ZZ!!!ZZ!ZZZZZZ! 

1418 Uranium finsoluble compounds)... „ ~** * * 

1424 Vinyl acetate.. .J.^. .. 

1429 VMAP Naphtha...*ZZ!!!!Z]!Z.ZZ!L.Z!!Z!!!!!IZZ!ZZZZ!ZZZZZ!!!I 

1^3<^ Wood dust all soft ar>d hardwoods except Western red cedar .. 

1431 Xylene (o.m.p-«somers). 

1435 2lr)c chloride fume...,.....,«..Z..Z !!ZZ!Z * . 

1437 zmc oxide fume.^..ZZ!Z!Z!ZZ.!ZZ!.Z!!!1.Z!Z. Z.7. 

1435 Zirconium compounds.ZZZZZ.Z!rZ7Z!Z!.. .Z ... 






CAS No. 

Proposed 

STEL 

123-51-3 

125 ppm. 

4098-71-9 

0.02 ppm. 

108-21-4 

310 ppm. 

67-63-0 

500 ppm. 

4016-14-2 

75 ppm. 

75-31-0 

10 ppm. 

463-51-4 

1.5 ppm. 

7439-96-5 

3 mg/m*. 

7439-97-6 

0.03mg/m*. 

141-79-7 

25 ppm 

137-05-3 

4 ppm. 

79-20-9 

250 ppm 

Norte 

1250 ppm. 

67-66-1 

250 ppm. 

74-87-3 

100 ppm. 

71-65-6 

450 ppm. 

107-31-3 

150 ppm. 

108-11-2 

40 ppm. 

98-83-9 

1(X) ppm. 

583-60-8 

75 ppm. 

110-91-8 

30 ppm 

91-20-3 

15 ppm. 

7697-37-2 

4ppm 

2234-13-1 

0.3 mg/m*. 

111-65-9 

375 ppm. 

20816-12-0 

0.006 mg/m*. 

144-62-7 

2 mg/m*. 

10028-15-6 

0.3 ppm 

19624-22-7 

0.015 ppm. 

109-66-0 

760 ppm. 

107-87-9 

250 ppm. 

7616-94-6 

6 ppm. 

100-63-0 

10 ppm 

298-02-2 

0.2 mg/m*. 

7786-34-7 

0.3 mg/m*. 

7803-51-2 

1 ppm. 

7664-38-2 

3 mg/m*. 

1314-80-3 

3 mg/m*. 

7719-12-2 

0.5 ppm. 

109-60-4 

250 ppm. 

71-23-8 

250 ppm 

627-13-4 

40 ppm. 

78-87-5 

110 ppm. 

107-98-2 

150 ppm. 

108-46-3 

20 ppm. 

62-74-8 

0.15 mg/m*. 

100-42-6 

100 ppm. 

7446-09-6 

5 ppm. 

2699-79-8 

10 ppm 

109-99-9 

250 ppm. 

108-88-3 

150 ppm. 

584-84-9 

0.02 ppm. 

76-13-1 

1250 ppm. 

79-01-6 

200 ppm. 

121-44-8 

15 ppm. 

75-50-3 

15 ppm 

7440-33-7 

10 mg/m*. 

7440-33-7 

3 mg/m*. 

7440-61-1 

0.6 mg/m*. 

108-05-4 

20 ppm. 

8032-32-4 

400 ppm. 

None 

10 nig/m*. 

1330-20-7 

150 ppm. 

7646-85-7 

2 mg/m*. 

1314-13-2 

10 mg/m*. 

7440-67-7 

10 mg/m*. 


Reasons for ACGIH STELs. The 
ACGIH establishes STELs for 
substances that cause a wide variety of 
acute effects; these effects include 
irritation, narcosis, lung damage, 
^stemic effects, and organic poisoning. 
The ACGIH first considered adding 


STELs to the TLV*-TWAs for some 
substances in 1971, when it appointed a 
subcommittee to study the 
appropriateness of adding such 
exposure limits to the TLV* list. 

In 1973. this subcommittee 
recommended that the ACGIH establish 


STELs as a third category (along with 
TLV®-TWA9 and TL V® c eilings) of 
exposure limits. The STEL was defined 
as the maximum concentration to which 
workers can be exposed continuously 
for a period of up to 15 minutes without 
suffering from 
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1. Intolerable irritation. 

2. Chronic or irreversible tissue 
change, or 

3. Narcosis of sufficient degree to 
increase accident proneness, impair self¬ 
rescue, or materially reduce work 
efficiency (Supplemental Documentation 
to the Fourth E^tion of the 
Documentation of the Threshold Limit 
Values. ACGIH 1984). 

The ACGIH 8tii)ulated that no more 
than four such excursions per day were 
permissible, with at least 60 minutes 
between exposure periods, and, that 
these excursions could not cause the 
daily TLV*-TWA to be exceeded. 

In 1974. the ACGIH agreed by 
consensus that 425 of the 520 
compounds in its 1973 list should have 
STELs assigned to them, but these were 
not in fact published until 1976, when 
'Tentative Values*’ for STELs were 
listed in the organization's annual 
booklet. The 1987-1988 ACGIH TLV* 
booklet states that the TLV^-STEL is 
"the concentration to which workers can 
be exposed continuously for a short 
period of time without suffering from (1) 
Irritation. (2) chronic or irreversible 
tissue damage, or (3) narcosis of 
sufficient degree to increase the 
likelihood of accidental injury, impair 


self-rescue or materially reduce work 
efficiency . . . provided that the daily 
TLV*-TWA is not exceeded." 

In 1982, the ACGIH limited the 
conditions calling for STELs to "(those 
situations] where toxic effects have 
been reported from high short-term 
exposures in either humans or animals." 
Since that time, the ACGIH has re¬ 
examined the toxicological data and 
subsequently deleted the STELs for 
several hunted substances because, in 
the opinion of the ACGIH. there was 
insufficient evidence that acute 
exposures to elevated levels of these 
substances caused adverse effects. The 
ACGIH has stressed that STELs should 
be set on physiological grounds rather 
than in response to sampling and 
analytical limitations (ACGIH 1984). 

in addition to the STEL category, the 
ACGIH in the 19708 established a fourth 
limit, a general "excursion factor" that 
should always be observed implicitly 
but is not specifically assigned to each 
chemical. The "excursion limit" 
recommended by the ACGIH: 

should exceed three times the TLV-TWA for 
no more than a total of 30 minutes during a 
work day and under no circumstances should 
they exceed five times the TLV-TWA, 


provided that the TLV-TWA is not exceeded 
(ACGIH 1987). 

The basis for this excursion limit is good 
industrial hygiene practice: any process 
that has emissions that exceed the 
concentrations permitted by this 
excursion factor is not imder good 
industrial hygiene control, and the 
ACGIH believes that, in such cases, 
efforts should be made to restore control 
(ACGIH 1991). Where a specific STEL 
exists for a substance, the specific STEL 
takes precedence over the general 
excursion limit (ACGIH 1987). Thus all 
ACGIH TLV*-TWA8 have Implicit 
excursion limits, but only a few 
substances (i.e.. those for which specific 
toxicological evidence indicates that a 
STEL is necessary) have explicit STELs. 

Basis for Short-Term Limits Being 
Proposed by OSHA. The STELs being 
proposed by OSHA in this rulemaking, 
which parallel those STELs remaining in 
the ACGIITs most recent list (ACGIH 
1999-1991) are thus limits for substances 
for which there is toxicological evidence 
that short-term high exposures cause 
recognized acute effects. The health 
effects associated with short-term 
exposures to some of these substances 
are shown in Table C15-2. 


Table Cl 6-2 .—Health Effects Supporting Proposed STELs 


H.S. 


numbef/chemtea) name 


Proposed 

STEL 


Health effects 


1001 Acetaldehyde.... 


1004 Acetone..... 


1005 AcetonitrilA.... 


1007 Acrolein.™ .. ..... ..... 


1010 Ailyl alcohol. 


1011 Ailyl chloride.... 


1012 Ailyl glyctdyl ether (AGE) .. 


1013 AJJyl propyl rlHUilfine_ 


1022 Ammonium ehkyido fume.. 


1042 Bromine..... 


1045 2>6utanone (MEK)... 


1047 n*8utyl acetate..... 


1050 tert-Butyl alcohol .... 


1056 p4ert-6utyltoluene..... 


1064 Caproiactam dust. 


1065 Caprolactam vapor..... 


1069 Carbon dioxide. 


1072 Carbon tetrabromtda. 


1074 Carbonyl fluoride.. 


1079 Chionne.. . 


1080 Chionne dioxide..„ 


1089 o-Chlorostyrene.. 


1114 Decaborane. 


1119 Dibutyl phosphate.. .. 


1122 1.3-Oichloro5,5-<Jimethylhydantotn. 


1125 p-Oichiorobenzene....... 


1127 Dichtoroethyl ether... 


1137 Diethylamine. . 


1143 Dimethylaniline... 


1149 Dipropylene glycol methyl ether..... 



150 ppm_ 

1000 ppm. 

60 ppm.. 

0.3 ppm.. 

4 ppm.. 

2 ppm- 

10 ppm. 

3 ppm-- 

20mg/m*_..... 

0.3 ppm._ 

300 ppm...._ 

200 ppm_ 

150 ppm_ 

20 ppm- 

3 mg/m*.._ 

40 mg/m*_ 

30,000 ppm— 
0.3 ppm.- 

5 ppm—. 

1 ppm- 

0.3 ppm- 

75 ppm..-«- 

0.15 ppm_ 

2 ppm. 

0.4mg/m*......... 

110 ppm_ 

10 ppm.™.™ 

25 ppm. 

10 ppm... 

150 ppm™_ 


Eye irritation; narcosis: potential injury to respiratory tract. 

Eye, nose, and throat irritation: narcosis. 

Nausea: headache: convulsions. 

Irritation: lung edema. 

Initatioa 

Mucous membrane irritation. 

Irritation. 

Irritation; lacrimation. 

Irritation. 

Respiratory tract irritatioa 
Eye and nose irritation. 

Throat irritation. 

Narcosis. 

Eye, nose, and throat irritatioa 

Imtatioa 

irritatioa 

Central nervous system effects; asphyxiation. 

Upper respiratory tract Irritatiorr. intury to lur>gs. Uver. and kidney. 
Rei4>iratory imtatioa 

Eye, mucous membrane, skm. and pulmonary irritatxxi. 

Imtatioa 

Dizziness; nausea; headache. 

Hyperexcitabiiity; narcosis. 

Irritation to respiratory tract; headaches. 

Respiratory irritation. 

Acute poisoning. 

Upper respiratory tract and eye irritation. 

Acute toxicity characterized by stror>g local irritation. 
Methemoglobinemia: CNS de^ession. 

Eye. nose, and throat Irritation; central nervous system impair. 


1159 

1161 

1162 

1163 

1164 
1168 
1177 


Ethandamine. 

Ethyl acryfate.. 

Ethyl benzene.. 

Ethyl bromide......_ 

Ethyl ether.................. 

Ethylene dichloride.... 

FeiTovanad4um dust... 


6 ppni. 

25 ppm... 
125 ppm 
250 ppm 
500 ppm 

2 ppm.„.. 

3 mg/m* 


men! 

Pulmonary irritation. 

Irritation. 

Skin arxl eye irritatiort 
Narcosis. 

Narcosis; nasal imtatioa 
Central nervous system effects. 
Eye and respiratory irritation. 
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Table C16-2.— Health Effects Supporting Proposed STELs—C ontinued 


KS number/ch«mical name 


1 184 Furfuryt aicoho< ... 

1185 Gasoline -- 

1194 n-Heptane- 

1201 Hexane isomers,. 


Proposed 

STEL 


Heahti efiects 



15 ppm.. 

500 ppm_ 

500 ppm,..,,™ 
1000 ppm.,,,,.,^. 


Eye Irritation. 

Narcosts; irritation. 

Narcosis; respiratory irritation. 

Narcotic symptoms; eye and throat imtatiorr, slight nausea. 


headache. 


1203 Hexooe (MIBK)---- 

1208 Hydrogen fluoride..... 

1209 Hydrogen sutfide----- 

1216 Iron pentacaitxxiyf---- 

1218 teoemyl alcohol---- 

1222 teophorone diisocyanale... 

1224 Isopropyl acetate.... 

1225 Isojxopyl alcohol-- 

1227 Isopropyl glycidyl ether- 

1228 IsooropylarTxne.... 

1236A Manganese fume--- 

1242 Mercury, (organo) alkyl compounds..... 

1243 Mesityl oxide.. 

1248 Methyl 2-cyanoacrylate..... 

1249 Methyl acetate-- 

1252 Methyl alcohol-- 

1254 Methyl chkxide--- 

1255 Meth^ chloroform (1.1.1-lrichioroethane)... 

1258 Metfiyl fcxmate.,.___ 


1261 Methyl ieobutyl carbinol, 

1267 alpha-Methyl styrene.„. 

1270 o-Methylcyclohexanone_ 

1281 Morpholine.... 

1282 Naphthalene. 

1286 Nitric acid__ 

1296 Octane_ 


1298 Osmium tetroxide.„ 

1299 Oxalic acid_ 

1301 Ozone.. 


1304 Pentaborane.. 
1306 Pentane.,.._ 


1307 2-43entanone (MPK) 

1309 Perchtoryl fluoride. 

1317 Pherrylhydrazirw.. 

1319 Phorate (Thimet). 

1320 Phosdriii (Mevinphos). 

132! Phosphine.. 


1322 Phosphoric acid. 


1324 Phosphorus pentasutfide 

1325 Phosphorus trichloride 

1338 n-Propyl acetate_ 

1339 Propyl alcohoT...,... 

1340 n-Propyl nitrate.. 


1341 Propylene dfchlonde._ 

1343 Propytefw glycol monomethyl ether .,. 

1346 Resorcinol...... 

1366 Sodium Ruoroacetate____ 

1372 Styrene, monorrw___ 


1375 Sulfur dioxide._ 

1379 Stilfiiryl fluoride. 
1387 Tetrahydrofuran.. 


1397 Toluene______ 

1396 Toluene-2,4-diisocyanate... 

1403 1,1.2-Trichloro-1,2,2-trl-fluoroethaf>e_ 

Trichloroethylene., 

1408 Trtethylamine.. 


1411 Trimethylamine.«... 

1424 Vinyl acetate. 

1428 Vinylidene chloride....... 

1430a, 1430b Wood dust, all soft and hardwoods, 
1431 Xylene (o.m,p-isomer8) 

1435 Zinc chloride (fume)«... 

1437 Zinc oxide furne__ 


>. except Western red cedar. 


75 ppm- 

6 ppm- 

15 ppm. 

0.2 ppm™_ 

125 ppm- 

0.02 ppm. 

310 ppm —. 

500 ppm_ 

75 ppm.. 

10 ppm.. 

1.5 ppm.. 

3 mg/m*_ 

0.03 mg/m*. 

25 ppm_ 

4 ppm. 

250 ppm __ 

250 ppm. 

100 ppm_ 

450 ppm_ 

150 ppm«. 

40 ppm- 

100 ppm_ 

75 ppm..«„_ 

30 ppm_ 

15 ppm- 

4 ppm- 

375 ppm_ 

0.006 mg/m*... 

2 m9/m*.. 

0.3 ppm.. 

0.015 ppm_ 

750 ppm- 

250 ppm- 

6 ppm.. 

10 ppm.. 

0.2 mg/m*«. 

0.3 mg/m*_ 

1 PPni.-. 

3 mg/m*_ 

3mg/m*_ 

0.5 ppm.- 

250 ppm_ 

250 ppm_ 

40 ppm_ 

110 ppm.. 

150 ppm. 

20 ppm- 

0.15 mg/m*. 

100 ppm.. 

5 ppm-- 

10 ppm... 

250 ppm_ 

150 ppm.._ 

0.02 ppm_ 

t250 ppm. 

200 ppm. 

15 ppm... 

15 ppm-- 

20 ppm_ 

20 ppm_ 

10 rrig/m*_ 

150 ppm_ 

2 mg/m*_ 

10 mQ/m*«.. 


Irritant effects. 

Eye and respiratory irritation, 
irritation. 

HecKlaches, dizziness. 

Respiratory and eye Irritation. 

Respiratory effects ar>d sensitization; pulmonary trritation. 

Eye and respiratory irritation. 

Narcotic effects and irritatiGn. 

Respiratory tract arxi eye irritation. 

Res^atory irritation. 

Respiratory irritatloa 
Central nervous system effects. 

Central nervous system effects; irritation 
Eye and mucous membrane irritation, breathing difficulty, head¬ 
ache and vertigo. 

Nasal and eye irritation. 

Ocular and nervous disturbances; eye, mucous membrane, 
upper and lower respiratory tract irritatloa 
Recurrent headaches; dimirHJtion of vision. 

Narcosis. 

Anesthesia. 

Visual disturbances (temporary bllndf>ess); narcotic symptoms. 

mucous membrane imtatlon; dyspnea. 

Eye irritation. 

Eye Irritation. 

Eye and respiratory irritation. 

Irritation and harmful effects to eyes and vision. 

Ocular effects. 

Respiratory irritation. 

Acute effects on nervous system. 

Irritation; conjunctivitis. 

Severe local bufns to eyes, mucous membranes, arxl skin. 
Pulmonary congestion; eye. nose, and throat irritation. 

Central nervous system effects. 

Narcotic arxj irritative effects. 

Narcotic effects; irritation. 

Respiratory irritation; fluorosis. 

Sensitization effects. 

Cholinesterase inhibitioo. 

Cholinesterase inhibitioa 
Pulmonary irritation. 

Respiratory irritation. 

Respiratory irritation. 

Respiratory irritatioa 
irritation: narcosts. 

Possible deep narcosis. 

Irritation; headache, nausea. 

Eye irritation; central nervous system effects. 

Eye irritation. 

Eye and skin irritation. 

Metabolic inhibition. 

Tremors with subsequent severe cortvulsions; pulmonary edema 
may follow severe skigie exposure. 

Respiratory effects. 

Central nervous system effects; pulmonary irritation. 

Narcotic and irritative effects. 

Impairment of coordination, momentary memory loss, anorexia. 
Sensitization effects. 

Impairment of psychomotor performance. 

Narcosis. 

Acute irritation of eyes, mucous membranes. ar>d lungs. 

Irritatioa 

Irritation. 

Overt toxicity. 

Respiratory effects. 

Narcosis, irritant effects. 

Respiratory irritatioa 
Metal fume fever. 


OSHA believes that the STELs and 
ceilings being proposed reflect the 


concerns expressed by many in the 
previous rulemaking that short-term 


limits be promulgated when a 
toxicologic basis exists for the short- 
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term limit. In general. OSHA is 
proposing STELs or ceiling limits when 
the toxicologic evidence for a particular 
substance indicates that the 8>hour 
TWA PEL alone would be insufficient to 
protect employees from experiencing 
adverse effects related to short-term 
exposure to elevated concentrations of 
that substance. 

OSHA has not proposed establishing 
a general excursion limit, such as that 
recommended by the ACGIH. that 
applies to all regulated substances. 
However, there are workplace situations 
where OSHA believes that worker 
protection requires the implementation 
of a STEL. For example. OSHA believes 
that the severity of the health effect 
caused by exposure and the pattern of 
exposure prevalent in operations 
involving a given substance are both 
factors that should be considered when 
determining whether a short-term limit 
is appropriate. OSHA preliminarily 
concludes that, in these instances, 
promulgating a STEL is a necessary and 
appropriate measure for ensuring that 
workplace conditions will be 
maintained under a sufficient degree of 
control to ensure that workers are 
protected from experiencing serious 
exposure-related health effects. 

17. Substances for Which OSHA Is 
Proposing to Add Skin Designations 

For many of the substances included 
in this rulemaking, OSHA is proposing 
either to retain or to add skin 
designations in recognition of the 
capacity of these substances to be 
absorbed through the skin in sufficient 
quantities to cause toxic effects. Ninety- 
eight of these substances already have 
skin designations that apply in the 
maritime and construction sectors, and 
OSHA is proposing to add skin 
designations for an additional 42 
substances in these sectors. In 
agriculture, where OSHA has previously 
not had limits, skin designations for all 
140 substances are being proposed. 
Table C17-1 shows all of the substances 
for which the Agency is proposing to 
establish skin designations: those 
substances with asterisks already have 
skin designations in construction and 
maritime. 

The ACGIH began to include skin 
designations for the chemicals in its list 
for the first time in 1961 (Stokinger 1962/ 
Ex. 1-998). At that time, the organization 
stated that: 

This notation is to be interpreted simply as 
an indicator that skin absorption may 
contribute to the overall intake from 
exposure in addition to that from inhalation. 

It refers mainly to absorption from liquid 
contamination (Stokinger 1962/Ex. 1-998). 


The ACGIH has expanded on its 
reasoning since the 1960s. and the 
preface to the most recent Threshold 
Limit Values and Biological Exposure 
Indices for 1987-1988 (ACGIH 1990) 
explains that the skin designation is 
designed to call attention to the need for 
“appropriate measures for the 
prevention of cutaneous absorption so 
that the threshold limit is not 
invalidated." Thus, a skin notation 
warns that exposure via the cutaneous 
route, including absorption through the 
eyes or mucous membranes, may 
contribute substantially to an 
employee's overall exposure and cause 
systemic toxicity. 

Table Cl 7-1 .—List of Substances for 
Which OSHA Is Proposing to Ado 
Skin Designations 


H.S. number/chemlcal name 

CAS No. 

1008 

Acrylamide.... 

79-06-1 

1009 

Acrylic add... 

79-10-7 

2003 

Aldrin *...,.---- 

309-00-2 

1010 

Altyl alcohol*. 

107-18-6 

1025 

Anilir>e af>d homologs*. 

62-53-3 

2007 

Anlsldne*...... 

29191-52-4 

2014 

Azinphos-methyl*.«.... 

86-50-0 

2021 

Bromoform*..... 

75-25-2 

1046 

2-Butoxyothanor.. 

111-76-2 

1051 

n-0utyl alcohol...... 

71-36-3 

2024 

tert-Bulyl chromate (as OOj)*... 

1189-85-1 

1055 

o-soc-Butylphenol... 

89-72-5 

1070 

Carbon disulfide*.. 

75-15-0 

1075 

Catechol...... 

120-80-9 

2028 

Chlordane*. 

57-74-9 

1078 

Chlorinated camphene*.. 

8001-35-2 

1084 

o-Chk>robenzy1idene malorx>ni- 


trlie. 


2698-41-1 

2035 

ChkKOdiphertyl (42% chlorine) 


tPC8r„. 

53469-21-9 

2036 

Chlorodiphenyl (54% chlorine) 


(PCS)*...... 

11097-69-1 

1088 bela-Chloroprer»e*.. 

126-99-8 

1091 

Chtorpyrifos.......... 

2921-88-2 

2042 

Cresd. all isomers*.. 

1319-77-3 

2044 

Cumene*.... 

98-82-8 

1107 

Cydohexanol... 

108-93-0 

1108 

nydr>hAyftnonA 

10e_94-1 

1110 

Cydonite... 

121-82-4 

1113 

DOT*...... 

50-29-3 

1114 

Decaborane*. 

17702-41-9 

2049 

Demelon (Systox*)*.. 

8065-46-3 

1118 

Dlazlnoon. 

333-41-5 

1127 

Dichloroethyl ether*... 

111-44-4 

1129 

1.3-Oichloropropene. 

542-75-6 

2051 

Oichkxvos (OOVP)*... 

62-73-7 

1131 

Dicrotophos (Bidrin)... 

141-66-2 

2061 

Dieldrin* .... 

60-57-1 

2062 

2-Oiethytaminoethanol*. 

100-37-8 

2064 

Diisopropylamine* .. 

106-18-9 

2064 

Dimethyl acetamide*.... 

127-19-5 

1143 

Oimeth^ an»if>e (N-Dlmethy- 


lanmnol*....... 

121-69-7 

1141 

Dimethyl 1.2-dibromo-2.2-dlclv 


kxoethyl phosphate.... 

300-76-5 

2067 

Dimethyl formamlde*.. 

68-12-2 

2068 

1.1 -Oimethylhydrazine*... 

57-14-7 

1142 

Dimethyl sulfate*. 

77-78-1 

2071 

Dinitrobenzer>e (all isomers)*. 

528-29-0 



99-65-0 



100-25-4 

2070 

Dtmtro-o-cresol*.. 

534-52-1 

2072 

Dmitfotokiene*.... 

25321-14-6 

1145 

Dioxane (Diethylene dioxide)*.... 

123-91-1 

1146 

Oioxethion (Oelnav).. 

78-34-2 


Table Cl 7-1 .—List of Substances for 
Which OSHA Is Proposing to Add 
Skin Designations— Continued 


H.S. 


number/chdmicai name 


CAS No. 


1149 Dipropylene glycol methyl 


ether*.... 

1152 Drsulfoton.... 

1156 Endosulfan .. 

2073 Endhn*... 

1158 Eplchlorohydrin*__ 

2074 EPN*... 

1160 Ethlon (Nialate)...^... 

2-Ethoxyethanol*__ 

2-Ethoxyethanol acetate (ceik>- 


34590-94-8 

298-04-4 

115-29-7 

72-20-8 

106-89-8 

2104-64-5 

563-12-2 

110-80-5 


solve acetate)*... 

1161 Ethyl acrylate*..... 

1167 Ethylene chlorohydrin*.. 

1170 Ethylene glycoi dinitrate*. 

1172 N-Ethylmorpholine* .... 

1173 Fenamiphos..... 

1175 Fenthion.... 

1181 Fonotos.... 

1183 Furfural*.. 

1184 Furfuryl akx)hol.. 

2088 Heptachlor*____ 

1197 Hexachkxoethane*. 

2089 Hexachloror^aphthalene*... 

1198 Hexatiuofoacetone.. 

1205 Hydrazine* .... 

1207 Hydrogen cyanide*. 

1211 2-HydroxypfOpyl acrylate. 

1220 Isooctyl alcohol..... 

1222 Isophofone diisocyanale. 

1229 N-lsopropylaniline..... 

2100 Lindane*. 

1235 Malathion*.......... 

1237 Manganese cyclopentadienyl 

tncart)onyl....... 

124Q Mercury (aryl and Inocganc 
compounds)*. 

1241 Mercury (vapor)*..-. 

1242 Mercury (organic), alkyl com¬ 
pounds* ------ 

1244 Methacryiic acid__ 

2105 Methylacrylate*....- 

1251 Methylacryionitrile.. 

1252 Methyl alcohol*---. 

1253 Methyl bromkle*____ 

Methyl cellosolve (2>Methox- 

yetharK>0*-- 

Methyl cellosolve acetate (2- 
Methoxyethyl acetate)*. 

1270 o-Memylcydohexanone * —. 

1271 Methylcydopentadlenyl man¬ 
ganese tr»cart>orTy1.. 

1256 Methyl demeton „—... 

1273 4.4'-M0thy1ene bis(2-ch»oroani- 

llne)... 

2112 Methyl hydrazine (moriomethyl 

hydrazine)*--*. 

1259 Methyl iodide*...-. 

1261 Methyl isobutyl carblnol* -. 

2106 Methyl isocyanate*-- 

1280 Mor>omethyl aniline *..-. 

1281 Morpholine*.. -. 

2115 Nicotine*.... 

1287 p-Nrtroanilme*.«.-. 

2117 Nitrobenzene*..-.. 

1286 p-Nitrochlorobenzene*- 

1290 Nitroglycerin*.. 

1292 Nitrotoluene (all isomers)* —. 


1295 Octachlofonaphthalene*—. 

1303 Paraquat*- -. 

2122 Parathlon*-- 

2123 Pentachlorophenol*..-. 

2126 Phenol*-- 

1313 Pher>othlazine- 

1317 Phenylhydrazine*.-. 

1319 Phorate (Thimet) —.. 


111-15-9 

140-88-5 

107- 07-3 
628-96-6 

100- 74-3 
22224-92-6 

55-38-9 

944-22-9 

98-01-1 

98-00-0 

76-44-8 

67-72-1 

1335-87-1 

684-16-2 

302-01-2 

74-90-6 

999-61-1 

26952-21-6 

4098-71-9 

768-52-5 

58-89-9 

121-75-5 

12079-65-1 

7439-97-6 

7439-97-6 

7439-97-6 

79-41-4 

96-33-3 

126-98-7 

67-56-1 

74-83-9 

109- 86-4 

110- 49-6 
583-60-6 

12108-13-3 

8022-00-2 

101- 14-4 

60-34-4 

74-88-4 

108- 11-2 
624-83-9 
100-61-6 
110-91-8 

54- 11-5 
100 - 01-6 

98- 95-3 
100-00-5 

55- 63-0 
88-72-2 

99- 08-1 
99-99-0 

2234-13-1 

4685-14-7 

56- 38-2 
87-66-5 

108-95-2 

92-84-2 

100-63-0 

298-02-2 
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Table C17-1 .—List of Substances for 
Which OSHA Is Proposing to Add 
Skin Designations— Continued 


H.S. number/chemical name 

CAS No. 

1320 Phosdrin (Mevinphos■)*- 

7786-34-7 

1329 Picric add*---- 

88-69-1 

1335 Propargyf alcohol... . —. 

107-19-7 

2135 Propyleneimine*. 

75-55-8 

1384 Sodium azide..... 

26628-22-8 

1366 Sodium fluoroacetate*—.. 

62-74-8 

2149 TEDP (SuMotep)*___ 

3689-24-5 

2152 TEPP*...... 

107-49-3 

1253 1,1.2,2-Tetrachlofoethane*_ 

79-34-5 

1255 Tetrachtoronaphthalene_ 

1335-88-2 

1386 Tetraethyl lead (as Pb)*..-. 

78-00-2 

1388 Tetramethyl lead (as Pb)*..._ 

75-74-1 

2156 letramethylBucdnonitriie- 

3333-52-6 

2158 Telryf (2.4,6-Trinitro-phenyl- 


methyl-nitramine)".... 

479-45-8 

2159 ThaHlum, soluble compounds 


(as Tl)*.... 

7440-28-0 

1392 Thiogrycolic ackj.. ..~ - 

68-11-1 

1394 Tin (organic compounds)_ 

7440-31-5 

1399 o-Toluidine’... 

95-63-4 

1400 p-Toluidine____ 

106-49-0 

1401 m-Toluidine. 

108-44-1 

2162 1,1.2-Tnchk)roethane*. 

79-00-5 

2163 Tnchlofonaphthalene*... 

1321-66-9 

1413 2.4,6-Tnnitrotoluene (TNT)*_ 

118-96-7 

1414 Tfiorthocresyl phosphate_ 

78-30-8 

1426 Vinyl cyciohexene dioxide_ 

106-87-6 

1432 m-Xyler>e-alpha.alpha'-diamir>e... 

1477-56-0 

1433 Xylldine*.. 

1300-73-8 


• Skin designations for ttiese substances aireedy 
apply in the construction and mantims industry sec- 
Uxs. In these cases, OSHA is proposing to apply 
skin designations for these substances in the agri¬ 
cultural industry sector as well. 

Biological Exposure Indices for 
1987-1986 (ACGIH 1990) explains that 
the skin designation is designed to call 
attention to the need for “appropriate 
measures for the prevention of 
cutaneous absorption so that the 
threshold limit is not invalidated/’ Thus, 
a skin notation warns that exposure via 
the cutaneous route, including 
absorption through the eyes or mucous 
membranes, may contribute 
substantially to an employee's overall 
exposure and cause systemic toxicity. 

The ACGIH has a policy of using a 
dermal LDso of 2 g/kg as a general cutoff 
for determining when to classify a 
substance as sufficiently absorbable to 
present a hazard via the percutaneous 
route; that is, substances having a 
single-dose dermal LDm of less than 2 g/ 
kg receive a skin notation, while those 
with dermal LDsoS above this cutoff do 
not (ACGIH 1986/Ex. 1-3, p. 332). The 
Documentation (ACGIH 1986/Ex. 1-3) 
contains no cutoff value for chronic 
dermal exposures (Le., for toxicity 
resulting from repeated applications of 
substances to the skin). 

OSHA is proposing to include as 
paragraph 3[2] of the standard the 
following language regarding the use of 
skin notations: 

An employee’s skin exposure to substances 
Z-l-A with the designation 
bkin following the substance name shall be 
prevented or reduced to the extent possible 


through the use of gloves. Govepalls. goggles, 
or other appropriate personal protective 
equipment engineering controls or work 
practices. 

OSHA is not proposing to require that 
engineering controls be used 
preferentidly to protect against skin 
absorption; the Agency notes that this 
policy is consistent with 29 CFR 1910.132 
and 1910.134. which require the use of 
engineering controls and work practices 
in preference to personal protective 
equipment only when inhdation is the 
route of entry. The proposed regulatory 
language that appears here is the same 
as that adopted in the 1989 Air 
Contaminants rulemaking for general 
industry. 

As explained in the previous rule, 
OSHA believes that dermal irritation 
alone should not warrant a skin 
designation; instead, OSHA believes 
that skin designations should be used 
only in instances where a substance can 
be percutaneousiy absorbed in 
quantities sufficient to cause systemic 
poisoning. OSHA’s decision logic for 
establisl^g skin notations derives from 
the Agency’s Hazard Communication 
Standard (29 CFR 1910.1200). Appendix 
A of that regulation defines, in 
measurable terms, the possible health 
effects that may occur in the workplace 
as a result of chemical exposures. These 
definitions set forth quantitative 
guidelines for determining if chemicals 
are “highly toxic" or merely “toxic" by 
the dermal route of exposure. A 
chemical is considered highly toxic via 
skin absorption if 

• • * [it} has a median lethal dose (LD^) of 
200 milligrams or less per kilogram of body 
weight when administered by continuous 
contact for 24 hours (or less if death occurs 
within 24 hours] with the bare skin of albino 
rabbits weighing between two and three 
kilograms each. 

It is considered toxic via skin absorption 
if 

• • • [it] has a median lethal dose (LDw) of 
more than 200 milligrams per kilogram but 
not more than 1.000 milligrams per kilogram 
of body weight when adi^nistered by 
continuous contact for 24 hours (or less if 
death occurs within 24 hours) with the bare 
skin of albino rabbits weighi^ between two 
and three kilograms each. 

Accordingly, OSHA has preliminarily 
determined that a skin notation is 
necessary for substances that have 
median lethal dose (LDm) values in 
rabbits on single-dose applications of 
less than 1000 mg/kg. In addition, in 
very rare cases where available data 
(for any species) indicate that dermal 
contact results in a systemic dose that is 
equivalent to or greater than the dose 
that would be permitted by the PEL via 
inhalation, OSHA believes that a skin 
designaticm Is warranted. In addition to 


this animal evidence, OSHA believes 
that the availability of human data 
demonstrating that systemic injury has 
occurred as a result of skin absorption is 
sufficient evidence that a skin notation 
is warranted. OSHA followed these 
guidelines in establishing skin 
designations in the recent rulemaking 
for general industry and has continued 
to observe them in the present 
rulemaking. Promulgation of these skin 
designations will thus make OSHA's 
skin designations consistent across all 
OSHA-reguIated sectors. 
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V. Preliminary Regulatory Impact 
Analyses 

A. Executive Summary 

Affected Industries 

The proposed standard addresses 
employee exposures to airborne 
substances in the construction, 
agriculture, and maritime industries. It 
should be noted that the use of EPA 
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labelled pesticides pursuant to the label 
is regulated by the Environmental 
Protection Agency and therefore is not 
covered by this standard. Proposed PELs 
for asphalt fume, hbrous glass, and 
mineral wool would cover exposures to 
these substances in all industry sectors. 

Activities with potential exposures 
are common in the construction 
industry; most firms in SICs 15,16. and 
17 would be affected to some degree. In 
the maritime industry, the proposed 
standard would afiect establishments 
involved in shipbuilding and repair and 
in cargo handling operations. In the 
agriculture industry, firms likely to be 
affected include those engaged in silo 
operations, cotton ginning, and grape 
harvesting. Potentially affected firms in 
general industry would include those 
producing and using fibrous glass and 
mineral wool asphalt, paving mixtures, 
and asphalt roofing products. 

Employee Exposures and Benefits 

In the construction industry, activities 
involving potential exposures above the 
proposed PELs include painting; 
concrete sealing and coating; abrasive 
blasting; sanding; batch mixing of 
concrete, mortar or cement; and burning, 
cutting, grinding and welding on metal 
or painted surfaces. Compliance with 
the proposed standards would protect 
construction employees from excess 
exposure to many substances, including 
lead, petroleum distillates, ethylene 
glycol, xylene, toluene, butoxyethanol, 
hexylene glycol, mercury compounds, 
titanium dioxide, cement dust, and 
silica. 

In the maritime industry lower 
exposure levels should benefit 
employees engaged in welding, painting, 
and bulk cargo handling exposed to 
metal fumes, solvents, and various 
dusts. Tank cleaning operations also 
involve potential exposures to many of 
the chemicals in the proposed 
regulation. 

In the agriculture industry, employee 
exposures above the proposed PELs 
occur during silo operations, grain 
handling, cotton ginning, and grape 
harvesting. These operations can 
involve exposures to grain dual cotton 
dusl nuisance dual or silica. 

In general industry, compliance with 
the proposed regulation would result in 
lower occupational exposures to 
asphalt, fibrous glass, RCF, and mineral 
wool. Employees are exposed to these 
substances during the production of 
asphalt and vitreous fibers and during 
the use or manufacture of products 
containing these substances. 

OSHA estimates that full compliance 
with the proposed standard across all 
affected industries would potentially 


prevent about 8 to 13 fatalities and 
about 31,000 illnesses (including about 
12,000 illnesses involving lost workdays] 
annually. The primary impact would be 
in the construction indusdy, with 
approximately 7 to 11 fatalities and 
21,600 illnesses (including 10,200 
illnesses involving lost workdays) 
potentially prevented each year, hn the 
maritime industry, an estimated 1 to 2 
fatalities and 200 illnesses would be 
avoided each year (including 60 
illnesses involving lost workdays); in 
agriculture full compliance may prevent 
about 9,000 illnesses annually (including 
2,000 illnesses involving lost workdays); 
and in general industry less than one 
fatality and about 500 illnesses 
(including 100 illnesses involving lost 
workdays) would be avoided annually. 

Technological Feasibility and Costs of 
Compliance 

The proposed standard requires 
employees to be protected against 
overexposure to regulated substances. 
The estimated costs of compliance for 
the proposed rule reflect the incremental 
costs necessary to reduce exposure 
levels below the proposed PELs for all 
employees. 

The activity-based approach used to 
determine exposures and the need for 
additional controls in construction 
allowed for explicit consideration of 
mixed exposures. Exposures to multiple 
substances were evaluated according to 
the formula in the proposed regulation; 
combined exposures exceeding unity 
were considered to be exposures above 
the proposed PELs. As a result, the 
costing methodology included 
allowances for meeting the mixed 
exposure limit (MEL) as well as 
individual PELs. 

In many activities engineering 
controls and work practices will 
effectively reduce airborne 
concentrations of hazardous substances. 
These may include fans, fresh air supply 
blowers, portable exhaust hoods, 
enclosures, equipment-mounted dust 
catchers, vacuum cleaning, and water 
spraying. In activities for which feasible 
engineering controls are unavailable or 
insufficient, respiratory protection 
would be required. An evaluation of the 
activities potentially affected by this 
rulemaking has established that 
compliance with the proposed regulation 
can be achieved in all industries through 
an appropriate combination of 
engineering controls, work practices, 
and respiratory protection. 

The total estimated annual costs of 
achieving full compliance with the 
proposed standard in all industries with 
the proposed PEL of 5 mg/m^ for asphalt 
fume is approximately $103 million. The 


annual cost for the construction industry 
would be about $94 million, the annual 
cost for the maritime industry would be 
about $5.7 million, the annual cost for 
the agriculture industry would be about 
$2.7 million, and the annual cost for 
general industry would be about $0.6 
million. 

With a PEL for asphalt fume of 0.2 
mg/m* the total cost would be 
approximately $163 million. Compliance 
costs for the construction industry 
would be about $51 million higher, and 
compliance costs in general industry 
would be about $9 million higher. 

In the construction industry, the 
highest costs are associated with 
painting, welding, and paint removal, 
which are concentrated in SIC 1721 
(Painting and Paper Hanging), and 1790 
(Special Trade Contractors, Not 
Elsewhere Classified). Respiratory 
protection accounts for the largest share 
of compliance costs at $54 million with 
an asphalt PEL of 5 mg/m*. 

In the maritime industry, most of the 
compliance costs are associated with 
painting and welding activities in the 
shipbuilding and repair industry. In the 
agriculture industry, the estimated costs 
of compliance are concentrated in the 
cotton ghming sector. In general 
industry the compliance costs are 
primarily attributable to the proposed 
PELs for fibers. 

Economic Impacts 

The costs associated with compliance 
with the proposed standard would 
represent less than 0.1 percent of the 
revenues of the affected industries. The 
proposed PELs generally would not 
require drastic or widespread changes. 
Many employers who ciurently utilize 
sound industrial hygiene practices in 
activities with potential exposures 
would already be in compliance with 
the proposed standard. 

The overall impact of compliance with 
the proposed requirements would be an 
increase in efforts to control employee 
exposures during activities with 
recognized potential hazards. The costs 
would generally be incurred on a per 
employee basis and on average would 
represent an increase of less than 0.1 
percent of labor costs. These costs 
should be bearable for all firms and 
would not create any significant 
competitive disadvantage for small 
establishments. 

Economic impacts in the maritime and 
agriculture industries are expected to be 
minimal. The extent of exposures and 
necessary control measures would be 
limited, and the costs of compliance 
would not represent a substantial 
burden. In general industry some 
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additional costs for employee protection 
would have to be incurred during the 
production and use of vitreous fibers. 
The proposed PELs for fibers and for 
asphalt fume are not expected to 
produce any significant negative 
impacts. 

B. Preliminary Regulatory Impact 
Analysis for Construction 

1. Summary 

This section examines the 
technological feasibility, costs, benefits, 
and economic impacts associated with 
this rulemaking for the construction 
industry. In addition, an industry profile 
and an evaluation of nonregulatory 
alternatives is provided. This chapter is 
divided into seven parts. Part 1, this 
sununary, briefly introduces the other 
six parts. 

Part 2 provides descriptive statistics 
about the construction industry and 
each of its subindustries. The industry 
employs 5 million workers who 
construct a wide variety of projects 
including housing, industrial buildings, 
roads, and power plants. Each project 
may employ a combination of 
contractors and subcontractors that 
specialize in tasks such as carpentry, 
painting, or roofing. 

Part 3 describes the extent of worker 
exposures to the substances considered 
in this rulemaking. Exposures to 
solvents used in paints and adhesives 
occur during painting activities, floor 
work operations, and during the 
application of single-ply membrane 
roofing systems. Exposures to lead and 
other metals can occur when working on 
painted surfaces, and when welding or 
soldering. Silica and other particulates 
may be present during any dusty 
operation such as abrasive blasting, 
cement mixing, or earthmoving. Paving 
and roofing work involve exposures to 
asphalt fumes. Dozens of other 
activities, causing significant exposures 
to over 80 different substances, have 
been identified. 

Virtually all 5 million workers in the 
construction industry are potentially 
exposed to one or more of the 
substances in this proposed rule. 
Exposures may be intermittent, 
infrequent, and below the proposed 
limits, but potential overexposures are 
not unconmion. OSHA estimates that 
eliminating all worker exposures above 
Ihe proposed PELs would result in the 
prevention of an estimated 7-11 
atalities, 10.200 illnesses involving 
p4.000 lost workdays, and 11.400 non- 
lost workday illnesses annually. 

Part 4 discusses alternatives to this 
njlemaking and provides the basis for 
tne conclusion that this proposed 


regulation is necessary and cost- 
effective. 

Part 5 describes specific activities 
involving exposures and determines the 
technological feasibility of meeting the 
proposed PELs. Engineering controls are 
available to reduce some exposures but 
these are not always applicable for all 
activities. As currently practiced in the 
construction industry, respiratory 
protection may be needed to achieve 
compliance in some high exposure 
situations. Compliance with the 
proposed PELs would require an 
ipcrease in respirator usage but the 
overall utili 2 :ation rate would remain 
relatively low. With an alternative PEL 
of 0.2 mg/m® for asphalt fume, a 
significant increase in respirator use 
would be necessary for asphalt roofing 
and paving operations. 

Part 6 presents the estimated costs of 
compliance. Total annualized 
compliance costs would be about $94 
million with a PEL for asphalt of 5 mg/ 
m®. The highest costs are associated 
with painting and welding, which are 
concentrated in SIC 1721 (Painting and 
Paper Hanging) and SIC 1799 (Special 
Trade Contractors, Not Elsewhere 
Classified). The majority of the 
compliance costs by type of control is 
for respiratory protection at $54 million. 
A PEL of 0.2 mg/m* for asphalt would 
increase total estimated compliance 
costs by about $51 million, primarily for 
respiratory protection during asphalt 
roofing and paving work. 

Part 7 assesses the economic impacts 
of the proposed rule. Costs of 
compliance are small compared to 
average revenues for all SIC groups. 
Overall demand for construction is not 
expected to be affected because the 
increased cost of projects would be 
minimal. Slight cost increases may result 
for some painting and other activities as 
the added cost of worker protection is 
included in the cost of completing the 
work. The rule would apply to ail work 
done within the United States, and thus 
international competitiveness would not 
be directly affected. 

2. Industry Profile 

Overview, The construction industry 
is covered by three two-digit Standard 
Industrial Classification (SIC) codes: 

SIC 15, Building Construction. General 
Contractors: SIC 16, Heavy Construction 
Except Buildings, General Contractors; 
and SIC 17, Special Trade Contractors. 
The term construction includes new 
work, additions, alterations, 
reconstruction, installations, and 
repairs. 

Special trade contractors are 
primarily engaged in specialized 
construction activities, such as 


plumbing, painting, and electrical work, 
and work for general contractors under 
subcontract or directly for property 
owners. General contractors usually 
assume responsibility for an entire 
construction project, but may 
subcontract to others all of the actual 
construction work or those portions of 
the project that require special skills or 
equipment. General contractors thus 
may or may not have construction 
workers on their payroll. 

The most recent detailed data on the 
construction industry are found in the 
1987 Census of Construction Industries, 
issued by the U.S. Department of 
Commerce In March. 1990. During 1987, 
establishments with paid employees 
accounted for $500 billion in total value 
of construction business. Their 
payments for construction work 
subcontracted to others amounted to 
$132 billion, leaving a net value of 
construction work of $368 billion. In 
addition, these establishments paid out 
$138 billion for the cost of materials, 
fuels, power, rental of equipment and 
buildings, and other purchased services. 
Value added for the construction 
industry in 1987 was estimated to be 
$230 billion. 

In 1987 there were approximately 
540,000 establishments in the 
construction industry employing a total 
of over 5 million people. According to 
the Census of Construction, the total 
payroll for the construction industry in 
1987 was $111 billion. The total hours 
worked by construction workers during 
the year were estimated to be 6.7 billion 
hours. 

Residential Building Construction, 
Residential building construction 
accounts for over 30 percent of the total 
value of construction [Ij. This category 
includes SIC 1521. General Building 
Contractors—Single-Family Houses; SIC 
1522, General Building Contractors— 
Other Than Single-Family; and SIC 1531, 
Operative Builders. Operative builders 
are primarily engaged in the 
construction of single-family houses and 
other buildings for sale on their own 
account rather than as contractors. 

The residential building construction 
industry has experienced tremendous 
growth over the past decade. This is 
partly due to the substantial decline in 
mortgage rates since the early 19808, 
from a high of 16.14% in 1982 to a low of 
9.29% in 1988 (2). Because of high real 
interest rates from 1979 to 1982, there 
was substantial pent-up demand for 
housing when interest rates began to fall 
(making the cost of housing more 
affordable). 

The increase in the nominal price of 
housing due to high inflation ^ates at the 
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beginning of the 1980s helped many 
second-time home buyers, who were 
able to take advantage of increased 
equity available in their homes. The 
Department of Commerce estimates that 
the cost of construction index (1982 = 
100) rose from 63.6 in 1977 to 102.6 in 
1983. The first-time home buyer was 
helped by the decline in interest rates, 
but hurt by the increase in home prices 
over this same period. The average sales 
prices of new homes sold in the United 
States increased from $89,600 in 1983 to 
$138,200 in 1988, an increase of 53.9 
percent [2j. The improved performance 
of the economy during this time period 
led to an increase in residential building 
activity, due to the increase in real 
personal income that occurred over this 
time period, from $9,725 per capita in 
1982 to $11,012 per capita in 1987 [3]. 

However in 1989, private residential 
construction decreased by about one 
percent in constant dollar value. 

Housing starts fell six percent, from 1.49 
million units in 1988 to 1.40 million units 
in 1989, with declines both in single- and 
multi-unit structures. While interest 
rates increased during the first part of 
1989, continuing a trend established in 
1988, by mid-year of 1989. mortgage 
rates declined to near 10 percent during 
the third quarter where they remained 
through the end of 1989. Mortgage 
interest rates averaged 10.3 percent 
during 1989. 


Rising interest rates in early 1989 kept 
new home sales 6.4 percent below 1988 
levels, although the sales volume of 
existing homes increased slightly. 
Between 1982 and 1989, median new 
home prices rose 81 percent, while 
disposable income per capita (in current 
dollars) increased by about 50 percent. 
While the decline in interest rates offset 
rising home prices between 1983 and 
1987, both housing prices and Interest 
rates rose in 1988 and early 1989 [4], As 
of August 1990, home sales were 10 
percent below their level of the previous 
year. 

An area that is likely to grow within 
the residential building industry is the 
residential remodeling market. Most 
home builders that have added 
remodeling to their line of services have 
done so because remodeling is less 
cyclical than new building construction. 
Last year the top five remodeling 
markets were Los Angeles/Long Beach, 
followed by Washington. D.C.. New 
York, Chicago, and San Francisco. From 
1984 to 1987, total residential 
improvements increased by 37.1 percent 
[5]. However, in 1989, home owners only 
spent 1.3 percent more than the previous 
year for upkeep and improvement of 
residential properties compared to the 
7.7 percent increase in 1988. The slower 
growth in 1989 reflected the country’s 
slower economic growth, higher interest 
rates, and weaker consumer confidence 
levels [4]. 


Residential construction also includes 
spending for hotels and motels, which 
represented about $9 billion of the total 
value of construction in 1987 [1]. It is 
generally believed that the hotel market 
has become somewhat overbuilt in the 
19808, and that further construction will 
occiu- at a slower pace until some of the 
excess capacity is absorbed [6J. A new 
trend in the hotel construction market is 
a move toward specialization in order to 
capture a certain market sector, such as 
business travelers. This may provide for 
some new hotel construction in certain 
geographic locations [7]. 

In 1989, construction of hotels and 
motels increased substantially over 
prior years, reflecting an international 
hotel-building boom. That boom has 
probably pe^ed in the United States 
and a 10 percent decline is likely in 1990 
and continuing in 1991 [41. 

According to the Census of 
Construction [1], there were almost 
120.000 establishments classified as 
general contractors or operative builders 
in residential building construction in 
1987. They employed over 600,000 
workers and accounted for over $100 
billion of the total value of construction 
work. These figures do not include 
residential construction work done by 
special trade contractors. Statistics for 
each of the 4-digit residential 
construction SIC codes are presented in 
Table V-Bl. 


Table V-B1.— Residential Construction 


[Qenefal Contractors and Operative Buikiers] 



SIC 1521 » 

SIC 1522 » 

SfC 1531 • 

Number of EstabUshmente . . 

90,378 

396,291 

307,306 

470,499 

27,319.239 

8,143 

708 

20.766 

Total Emolovees _ _ 

166,940 

Ck>nstriic1ic>n Workers_ 

eV245 

98.455 

8 25*'443 

76,106 

Ck>ristjuc1ic>n Workers Hours (Thousands). ” " ... 

135.927 

Net Value of Construction Work (Thousarwte of DoUers) « 

26.837.792 

Total Value of Constnxtion Work (Thousands of Dollars). .... 

39.096.146 

13 315 544 

48.959.809 

Smole-Famllv Houses___ 

31,833,307 

638,197 

345,309 

6,281,333 

793.845 

42.401.837 

Aoartment Buildinos . 

6,337.325 
3.498 516 
2,685,858 

3.174.606 

Cither Residential. . . 

152.609 

Other Construction____ 

3.230.755 



* General Contractors—Sin^ Family Houses 

» General Contractora-^Residential BuOdtr^ Other Than Sinale>F«niiy. 

•Operative Builoers. 

* Exciuoes value of work subcontracted 

Source: OffiCG of Regutetory Analysis, OSHA, U.S. Department of Labor, based on 1907 Census of Cooe^tlon, U.a Department of Commerce. March 1990. 


Non-Residential Building 
Construction. The non-residential 
building industry is divided into two 
sectors: Industrial buildings and 
warehouses (SIC 1541) and non- 
residential buildings, other than 
industrial buildings and warehouses 
(SIC 1542). SIC 1541 is primarily made 
up of manufacturing facilities and 


warehouses. SIC 1542 consists primarily 
of commerciaL recreational, hospital, 
religious, and office buildings. 

The non-residential building 
construction industry is dependent upon 
the economic environment in which it 
operates. Factors such as interest rates, 
manufacturing productivity, currency 
exchange rates, capital expenditures. 


labor costs, and the stock market all 
influence the market for non-residential 
building construction. 

The demand for manufacturing 
facilities in the future will depend upon 
the trading position of the United States 
in manufactured goods. If the 
manufacturing sector in the United 
States continues to expand, the demand 
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for new manufacturing facilities (by 
both domestic and foreign producers) 
should increase signiHcantly. This 
increased demand could occur because 
of one or all of the following reasons: 
High levels of capacity utilization. 
Increased exports due to the fall in the 
value of the dollar relative to Japanese 
and European currencies, and relatively 
high labor costs overseas. Capacity 
utilization figures for the manufacturing 
industry have increased dramatically 
since 1982, from 70.3 percent In 1982 to 
81.1 percent in 1987 [3); industry experts 
generally consider 65 to 90 percent to be 
the viable maximum. 

Value of industrial construction 
Increased more than five percent in 1989 
in constant dollar value. Further 
increases in industrial construction are 
expected because many of the 
manufacturing industries are operating 
at a high capacity-utilization rate. 

International competition has been 
constraining the need for United States 
industries to construct new plants in tlie 
past but if the trade deficit continues to 
be reduced by strong United States 
exports, industrial construction would 
benefit from the increased demand. 
Although the long-term outlook for 
industrial construction is subject to 
many uncertainties, it is likely to be one 
of the stronger construction markets 
during the next five years [4]. 

New spending for office building 
construction has declined every year 
since 1985, when it reached a high of 
$31.6 billion. In 1988, office building 
construction spending was $27.4 billion. 
Construction of office space is heavily 
dependent upon the growth and 
structure of employment. Recently, there 
has been a decline in employment 
growth for large corporations (greater 
than 500 employees) but an increase in 
employment growth for small firms (less 
than 100 employees). This change in the 
structme of employment is likely to have 
a slight positive effect on spending for 
office buildings, especially in suburban 
areas [6]. 

Over^, new office construction 
continued to decline in 1989 and 1990 
and further declines are expected over 
the next years due to higher vacancy 
rates and the elimination of many of the 
tax benefits of commercial buildings. 
Demand for office construction in the 
future will be heavily Influenced by the 
need to absorb vacant office space and 
the need to raise rents to profitable 
levels. Other important demand factors 
will be long-run investment in real 
estate by pension funds and foreign 
interests (4). 

The commercial building sector 
primarily includes retail shopping, 
restaurants, and other retail ventures. 
During the 19808. retail construction 


spending increased by 4.0 percent 
annually. This rate of growth (much 
lower than spending growth for offices 
or hotels] permitted modest expansion 
without overbuilding in the retail sector. 
Retail construction is dependent on the 
housing market which was strong in the 
1980s. increasing demand for retail 
space. Generally, the demand for retail 
space will lag a change in the housing 
market by six months to two years. 

The relative value of commercial 
buildings such as shopping centers, 
warehouses, parking garages, banks, 
and restaurants declined in 1989 and 
1990. The primary causes for the decline 
are, as in other sectors, overcapacity 
and the effects of a general decline in 
the growth rate of the economy. 
However, the overbuilding problem is 
not as serious for stores and shopping 
centers as it is for office buildings and 
hotels [4]. 

The commercial building renovation 
market is expanding as commercial 
owners face an oversupply of new 
buildings and industrial owners rein in 
outlays for new plants. Governments are 
also renovating an abundance of 
deteriorating facilities. There has been a 
steady rise in renovation work over the 
past two decades. In 1970, contracts for 
additions and renovations made up only 
about 16 percent of the non-residential 
building market but had climbed to 22 
percent by 1960 and to 28 percent by 
1988. Also, the trend by industrial 
owners to put the largest share of their 
capital spending into renovation has 
intensified in recent years. Today, some 
of the largest renovation projects can be 
found in industrial processes and in 
petroleum refinery markets [8]. 

General contractors in non-residential 
building construction (SIC 1541 and SIC 
1542) included over 38,000 
establishments in 1987. These 
establishments employed over 600,000 
workers. Non-residential construction 
work done by special trade contractors 
is not included in these figures. Mean 
establishment size in SIC 1541 was 20 
employees per firm and 16 employees 
per firm in SIC 1542. Table V-B2 
provides a summary of statistics for 
each nonresidential building 
construction SIC code. 

Total value of non-residential building 
business done in 1987 was $111 billion, 
an increase of 58 percent from the 1982 
figure of $71 billion. Ownership of these 
projects was divided between the 
federal government ($7 billion), state 
and local governments ($15 billion), and 
private owners ($89 billion). The five 
largest sectors within non-residential 
building construction were the 
following: office buildings—$28 billion; 
industrial buildings—$23 billion: other 
commercial buildings—$22 billion; 


hospital buildings—$10 billion: and 
educational buildings—$8 billion. Net 
value of construction work for SIC 1541 
and SIC 1542 combined was over $50 
billion in 1987. 

Table V-B2.—Nonresidential Building 
Construction 


tGenefal Contractors] 



SIC 1541 ‘ 

SIC 1542* 

Number of 

Estabirshme.nts_ 

7.014 

31.337 

Total Employers... 

143.001 

110.785 

488.480 

342.442 

Construction Wortiers..... 

Construction Wortier 

Hours (thousands).. 

195.425 

633.554 

Net Value of Construction 
Work (thosands of 
doliars) *..... 

11.094.502 

39.510.241 

Total Value of 
Cor^tfuction Work 
(Thousands of 
Dollars)_ 

21,461.568 

89.793.431 

Office BuHdmgs... 

1,688.344 

26.438.662 

Other (Commercial 

Buildings.-.. 

1.098.192 

20.503.267 

Induslnal BmkJiogs........_ 

15.777.425 

7.243.757 

Religious Buildings.. 

0 

1.975.064 

Educatfonat Buildings.. 

358.045 

6.048.930 

Hospitals.... 

440.284 

9.935,109 

Other Construction. 

2.099.278 

15.648.642 


»General Contractors—Industrial Buildings and 
Warehouses, 

* General Contractors—Nonresiderrtial BuHdtogs. 
Other Than SIC 1541. 

* Excludes value of worK subscontracted. 

Source Office of Regulatory Analysis. OSHA, U.S. 

Department of Labor, based on 1987 Census of 
ConstrucUon. U.S. Department of Commerce. March 
1990. 

Highway and street construction^ 
except elevated highways. Highway and 
street construction (SIC 1611) has been a 
large, steady component of public 
construction expenditures in the 19808. 
While state and local government 
spending on transportation systems has 
increased steadily throughout this 
decade, federal government spending 
has decreased slightly. Because the 
majority of public spending 
expenditures on hi^way and street 
construction come from state and local 
governments, the outlook for this 
industry sector is dependent upon the 
budgetary future of state and local 
governments. 

Several states that previously have 
had large resources to commit to new 
highway projects are no longer able to 
sustain this level of spending because of 
budgetary difficulties. The state of 
Florida, which has spent large amounts 
on such infrastructure development in 
the past, is facing severe cash shortages 
in the Department of Transportation [6]. 
This has led to a substantial decline in 
highway and street construction 
spending. Other states, such as Texas 
and Massachusetts, are facing similar 
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situations due to a decline in tax 
revenues and high debt payments. The 
decline in hfghway and street spending 
by these states has been offset by 
increased spending by several states 
such as North Carolina, Kansas, and 
California (9]. 

Table V-B3 shows a summary of 
statistics for highway and street 
construction in the United States. In 
1987, there were approximately 11,000 
establishments in the highway and 
street construction business (excluding 
special trade contractors in SIC 17) with 
284.000 employees, of whom 
approximately 239,000 were 
construction workers. Mean 
establishment size was 26 workers per 
firm that year. The value of construction 
business done in this industry was over 
$34 billion in 1987, an increase of over 
$14 billion from 1982. 


Table V~B3.— Highway and Street 
Construction, Except Elevated 
Highways 



SIC 1611' 

Number of Establishments. 

10.988 

284.380 

239,111 

439,016 

27,983.839 

Total Employees.... 

Construction Workers. 

Constructkxi Worker Hours (Thou- 
sendfi) ., , 

Net Value of Construction Work 
(Thousands of Doftars) ■.. 

Total Value of Construction 
Work (Thousands of Dol¬ 
lars)_..... .... 

34.161.427 

Highways. Streets___ 

Parking Areas.... 

28,123,431 

607.665 

183,363 

1.152,276 

185.273 

88,785 

1,112,314 

177.092 

2.531.228 

Recreatkxial Facililies. 

Bridges and Tunnels__ 

Dams arxl Reservoirs.... , 

Marine Construction. 

Sewers and Water Mains___ 

Power Plants.... ... 

Other Construction.. 



* Highway and Street Construction, Except Ele¬ 
vated Highways. 

* Excludes value of work subcontracted. 


Soiifx»: Office of Regulatory Analysts. OSHA, U.S. 
Department of Labor, based on 1987 Census of 
Construction. U.S. Department of Commerce. March 
199i 

HeaVy Construction, Except Highway 
and Street Construction. This industry 
category consists of three subcategories: 


Bridge. Tunnel and Elevated Highway 
Construction (SIC 1622); Water, Sewer. 
Pipeline, Communications and Power 
Line Construction (SIC 1623); and Heavy 
Construction, Not Elsewhere Classified 
(SIC 1629). 

New construction of bridges, tunnels 
and elevated highways is highly 
dependent upon the amount of funding 
available from state and local 
government sources. A large percentage 
of spending on roads and bribes is for 
maintenance of current infrastructure, 
an area in which there may be less 
freedom to decrease spending due to 
safety concerns. For the first nine 
months of 1989, total contract awards 
for bridges and hmnels were $4.5 billion, 
an increase of 11.0 percent over the first 
nine months of 1988 [6]. 

In 1989, 25 percent of value of 
highway construction consisted of work 
completed on bridges, overpasses, and 
tunnels; the other 75 percent consisted 
of flat work. Bridge work is expected to 
grow faster than flat work during the 
next several years because of the need 
to replace obsolete or unsafe bridges. 
According to the Federal Highway 
Administration. 23 percent of the 
highway bridges in the U.S. in 1989 were 
structurally deficient and an additional 
21 percent were functionally or 
structurally obsolete. 

In 1989, the cost for maintenance and 
repair work was $22 billion versus $29 
billion for new highway construction. 
While some of the maintenance costs 
were for routine maintenance such as 
mowing grass, the largest fraction was 
spent on repaving roads and repainting 
bridges [6]i In 1983, there were 259,950 
bridges in the Federal-aided highway 
system and 313,700 in the non-Federal- 
aided system. 

In early 1990, Democratic and 
Republican leaders of the House of 
Representatives* Public Works and 
Transportation Committee began a 
review of U.S. infrastructure needs in 
order to develop legislation *‘to rebuild 
America.*’ As the country plans for and 
pursues the huge job of upgrading the 
infrastructure, an increasing percent of 
expenditures dedicated to 


reconstruction, repair and maintenance, 
especially of bridges, can be expected. 

Construction of water, sewer, and 
power lines (SIC 1623) reflects the 
expansion of the population and of 
residential areas. As residential 
construction increased in the 19808, 
construction of these basic services 
accompanied the new developments. 
Work in this industry is also dependent 
on the regulatory atmosphere regarding 
communication, power, and gas lines. 
New projects continue to be initiated as 
demands for water, energy and 
communications links continues to grow. 

SIC 1629 (Heavy Construction. Not 
Elsewhere Classified) includes activities 
such as athletic field construction, brush 
clearing or cutting, dam construction, 
flood control project construction, land 
reclamation, marine construction, 
railroad construction, subway 
construction, €Lnd waste disposal plant 
construction. Because of the varied 
nature of these activities, it is difficult to 
predict the outlook for this Industry 
sector. The overall performance should 
continue to reflect the general level of 
activity in the economy as a whole. 

Table V-B4 presents summary data 
about heavy construction, except 
highway and street construction (SICs 
1622,1623, and 1629). As of 1987, there 
were approximately 26.000 
establishments in these industries, an 
increase of 8.000 establishments since 
1982. The establishments employed 
approximately 543.000 workers, of 
whom 444,000 were construction 
workers. Mean establishment size was 
21 employees per firm. 

Total value of construction business 
done in this category in 1987 was over 
$48 billion. The five largest categories in 
the heavy construction industry are the 
following; sewers and water mains— 
$9.6 billion; bridges and tunnels—$5 
billion; blast furnaces—$4.1 billion; 
sewage treatment plants—$3.5 billion; 
and power and communication lines— 
$3.7 billion. The net value of 
construction work for SIC 1622. SIC 
1623, and SIC 1629 was over $40 billion 
in 1987. 


Table V-B4.— Heavy Construction, Except Highway and Street Construction 



SIC 1622 > 

SIC 1623 * 

SIC 1629 * 

Number of Establishments... 

1,159 

47.494 

40,092 

76.210 

4.186.846 

9,919 

197.632 

165.879 

309,168 

15,055,297 

14,532 

297.618 

238.204 

420.660 

21.209,274 

Total Emptovees........ 

Construction Workers____ 

Construction Worker Hours fThousands). 

Net Value of Construction Work (Thousands of Dollars) <....... 

Total Value of Construction Work (Thousands of Dollars)...... 

5.480.936 

17,010.019 

25,632.969 

Bridges and Tunnete.. .... 

4,476,501 

29,291 

127.899 

0 

532.104 

1.379,611 

Marme Construction..... 
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Table V-B4.—Heavy Construction, Except Highway and Street Construction— Continued 



SIC 1622* 

SIC 1623 « 

SIC 1629* 

flifiH rVvnrmailrAtinn L lnM..... . 

0 

93.450 

0 

113,394 

760,300 

3.473.127 

8,571.756 

2,596,967 

329,366 

1,906.864 

274.727 

980,373 

249.066 

3,138.903 

10.070.166 

.- 

Pipalir>es.. . ...—.—.,T-tT...... 

JrAfltmAnI ____ _ ... 

Other Construction............. ..... 



* Bridge. Tunnel and Elevated Highway Cooatructloa 

* Water. Sewer. Pk>ellne. Communications and Power line Constructioa^ 

* Heavy Construction. Not Elsewhere Qassifted. ^ 

« Exdudes vakie of work subcontracted. 

Source: Office of Regulatory Analysis. OSHA, U.S. Department of Labor, based on 1987 Census of Constmctkxi, U S. Department of Commerce, March 1990. 


Special Trade Contractors. 
Establishments in SIC 17 usually 
specialize in a specific type of 
construction work, often based on a 
specific trade. Special trade contractors 
may work directly for an owner of a 
project or may work under subcontract 
to a general contractor, depending on 
the type of contracting system used. 
Work is generally performed at the site 
of construction, but some special trade 
contractors may also have shops where 
they perform work incidental to the job 
site. 

The traditional and most common 
project delivery system In the 
construction industry is the general 
contracting system. Under this system 
the owner of a construction project, who 
might be an individual, a private 
corporation, or a government agency, 
awards the contract to build the project 
to a general contractor, also commonly 
called a prime contractor. 

The general contractor's prime 
function is to assemble the specialty 


contractors and suppliers needed to 
construct the project according to the 
plans and specifications. While a 
general contractor often performs some 
of the work on the project with his own 
employees, much of the work may be 
performed by subcontractors because 
the prime contractor might not have the 
expertise, equipment or the trained work 
force to perform the work. Some of the 
work may also be subcontracted in 
order to reduce the general contractor's 
risk. 

Regardless of how much or how little 
of the construction work is 
subcontracted, the prime contractor has 
the responsibility for coordinating, 
scheduling, and monitoring all of the 
work done on the construction site. 

Thus, the subcontractors are dependent 
both on the general contractor and the 
owner of the project for the approval of 
their work. 

Tables V-B5 through V-B7 provide 
summary statistics on each of the 
special trade contractor categories. 


General divisions of special trade 
contractor activities include: Plumbing, 
heating and air conditioning work (SIC 
1711); painting and paper hanging (SIC 
1721); electrical woric (SIC 1731); 
masonry, stone setting, and other stone 
work (SIC 1741); plastering, drywall, 
acoustical, and insulation woxic (SIC 
1742); terrazzo, tile, marble, and mosaic 
work (SIC 1743); carpentry work (SIC 
1751); floor laying and other floor work, 
not elsewhere classified (SIC 1752); 
roofing, siding, and sheet metal work 
(SIC 1761); concrete work (SIC 1771); 
water well drilling (SIC 1781); structural 
steel erection (SIC 1791); glass and 
glazing work (SIC 1793); excavation 
work (SIC 1794); wrecking and 
demolition work (SIC 1795); installation 
or erection of building equipment, not 
elsewhere classifled (SIC 1796); and 
special trade contractors, not elsewhere 
classified (SIC 1799). 


Table V^B5.—Special Trade Contractors, SiC Groups 1711-1743 


Number of Establisbments___ 

Total Employees- 

Construction Workers_ 

Construction Worker Hours (Thousands)_ 

Net Value of Construction Work (Thousands ol Dotiars) *_ 

Total Value of Construction Work (Thousands of Dol¬ 
lars) ___ 

Single-Family Houses.........___ 

Offioe BuldinQs. . .. 

Industrial BuSdingt_ IL..I!_I 

Other BuNding Construction__ 

''*<>o»xi*ldlng Construction_ 


t 

t 


Rumbing, Heating arxl Air CondKionina 
Painting and Paper HanglnQ. 

Electrical Work. 

Masonry. Stone Setting, and Other Stone Work, 
P»a««enng. Drywall, Acoustical, and Insulation Work. 
Terrazzo. Tile, Marble, and Mosaic Work. 

Excludes value ol work subcontracted. 


SIC 1711 * 

Stc 1721 • 

SIC 1731 • 

SIC 1741 ♦ 

SIC 1742* 

SIC 1743 • 

69.566 

29,867 

49.436 

23.284 

17,809 

5.089 

617,333 

169.968 

500,309 

168.078 

253,563 

34.420 

470,793 

145,385 

405,961 

150.308 

217,392 

27,906 

844,750 

223,559 

732.100 

221,510 

350.749 

44.916 

44.517,739 

7.445.552 

34.657.765 

8.269.188 

15,137,323 

2.181.972 

49,503,323 

7,953,323 

35,838,226 

8.714,161 

16,426.850 

2,271,593 

11,394.480 

1.929,573 

4.164,610 

^738,184 

4.486.565 

652,862 

6,541,994 

1.105.840 

7,127,066 

1.100,895 

3.783.203 

325.723 

7.117,202 

988,616 

6.548.566 

1,063.764 

1,294,473 

113349 

20,805.493 

^952,507 

12,873.331 

3.432.954 

6,302,394 

935,079 

3.644.154 

076,587 

5.124,653 

378,364 

560,215 

44,080 


Source: Office of Regulatory Analysis. OSHA, U S. Department of Labor. 
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Table V-B6.—Special Trade Contractors SIC Groups 1751-1781 



SIC 1751 ^ 

SIC 1752 • 

SIC 1761 • 

SIC 1771 *0 

SIC 1781 *» 

Number of EstaMishments....... 

36,009 

190,431 

164,191 

252.984 

10.038,947 

8,174 

44.579 

34.666 

55,208 

3.371,200 

25,673 

231,137 

166,916 

293,990 

14.182.802 

23,422 

218,194 

186.840 

297,487 

13.853.510 

3,414 

17.598 

13,628 

25.724 

1.299.288 

Totel Empfoyaes.,.,. 

Cof^truction Workers......... 

Constnx:1ion Worker Hours (Thousands).... 

Net Value of Cof«truclion Work (Thousands of Dollars)*... 

Total Value of Construction Work (Thousands of Dollafs).. 

Single-Family Houses_____ _ 

Office Buikkngs...... 

Industrial Buildings....».......... 

Other Building Construction........ 

Nonbuilding Construction... 

11,243,863 

3,651,435 

15,027,806 

15,055,670 

1,330,056 

%024.429 

815,411 

603,072 

3,672,316 

128,635 

1.327.792 

702,996 

149,642 

1,441,540 

29,465 

4,000.304 

1.644.814 

3,370,775 

5.794,467 

217.446 

3.402.452 

1,340,326 

1,458,714 

3.766.921 

5.087.257 

428,005 

11.425 

26.704 

253,331 

610.591 



' Carpentry Work. 

• Fkxx Laying and Other Fkxx Work, not Elswhere Classified 

* Roohr^. Siding, arxj Sheet Metal Work. 

Concrete Work. 

Water WeH Drilling. 

*Exdudet value of work subcontracted. 

Source: Office of Regulatory Analysis, OSHA, U.S. Department of Labor. 


Table V-B7.— Special Trade Contractors SIC Groups 1791-1799 



SIC 1791 »• 

SIC 1793 

SIC 1794 

SIC 1795 

.SIC 1796 *• 

SIC 1799 »» 

Number of Establishments............. 

4,017 

4,636 

13,422 

1.240 

3,777 

23.198 

Total Employees....... 

65.348 

40,511 

95,329 

14.109 

62,151 

176.084 

Construction Workers...... 

54.729 

28,730 

79,198 

11,686 

50,244 

141,615 

Construction Worker Hours (Thousands)... 

89,851 

49,500 

137,093 

17,545 

91,269 

221,784 

Now Value of Construction Work (Thousarxls of Dollars) *. 

4,510,231 

3,142,354 

7.490,968 

844.714 

5,009,764 

9.832,759 

Total Value of O>nstruction Work (Thousands of Dol¬ 
lars) ....... 

4,862,655 

3,222,472 

8.244.398 

912.484 

5.359.826 

10.814.313 

Single-Family Houses..... 

68.448 

396,351 

2.112,521 

60,203 

45,557 

767.914 

Office Buildings ... 

930,225 

927,580 

658,168 

92,140 

1.356.025 

937.438 

Industrial Buildings...... 

1.173,121 

206,157 

611.783 

155,531 

1.565.427 

834,379 

Other Bidding Construction..... 

1.664,693 

1,650,389 

3.171,494 

401,178 

1,937,399 

4.110.221 

Nonbuilding Consinjction. 

1,026,168 

41,995 

1,690,432 

203.432 

455.418 

4.164.361 


»* Structural Steel Erection. 

*• Glass and Glazing Work. 

Excavation Work. 

*• Wrecking and Demolition Work. 

** installation or Erection of Buildir^ Equipment, Not Elsewhere Classified. 

Speciai Trade Contractors. Not Bsewhere Classified. 

* Excludes value of work subcontracted. 

Source: Office of Regulatory Analysis. OSHA, U.S. Department of Labor. 


According to the U.S. Department of 
Commerce’s most recent census of the 
construction industry, there were 
approximately 342.000 establishments of 
special trade contractors (SIC 17) which 
employed 2.9 million workers in 1987, of 
whom more than 2.3 million were 
construction workers. Overall, special 
trade contractors did over $200 billion in 
total business volume and net value of 
construction work was over $185 billion. 
A discussion of special trade 
contractors by individual four-digit SIC 
follows. 

Plumbing, Heating, and Air 
Conditioning, Table V-B5 summarizes 
market structure and trends of SIC 171 
through SIC 174. Industry sector SIC 
1711 consists of plumbing, heating, and 
air conditioning contractors. 

The optimistic contracting picture 
many mechanical contractors in SIC 
1711 enjoyed in 1989 changed rapidly 
because of the major slowdown in 


commercial building. However, jobs like 
retooling old plants and building 
efficient ones to help manufacturers 
lower costs and compete better have 
shown modest gains. For the 179 firms 
responding to a 1990 survey of 
mechanical contractors by Engineering 
News Record (ENR), 39 percent of new 
contracts were for the commercial 
building market, 30 percent for industrial 
or power markets. 19 percent for the 
institutional market, and 16 percent for 
the renovation market. The remainder of 
revenues came from the water and 
sewer markets (7 percent), 
transportation and residential markets 
(each 2 percent), and other markets (1 
percent). Energy-related mechanical 
work has good prospects because of the 
crisis in the Middle East, with much of 
the new work involving alternative 
sources of energy [10], 

The latest economic census conducted 
by the U.S. Department of Commerce, 


Bureau of the Census, indicates that in 
1987 there were approximately 70,000 
establishments in plumbing, heating and 
air conditioning contracting (SIC 1711). 
which is an increase of over 15.000 firms 
since 1982. These firms employed more 
than 600,000 workers of whom 470.000 
were construction workers. This 
industry segment did over $49 billion in 
construction business in 1987, up from 
$33.5 billion in 1982. Net value of 
construction work was close to $45 
billion in 1987, $15 billion more than in 
1982 (IJ. 

Painting and Pape^hanging, 
Competition among painting contractors 
increased during 1989 as a downturn in 
commercial construction forced some 
firms to cut prices in order to stay in 
business. Dun & Bradstreet reported that 
industry failures were up in 1988, 
climbing from 303 failed firms in 1987 to 
327 in 1988. Most of the larger painting 
contractors performed commercial (41.9 
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percent), industrial (28 percent), and 
institutional (10.8 percent) work in 1989. 
while many of the small firms performed 
residential painting [11]. 

The painting contractor industry has 
become increasingly sophisticated and 
capital costs of equipping each worker 
for industrial painting can be as high as 
$500. Much of these costs go into 
sandblasting equipment, blast material 
recovery systems, and equipment 
needed to create a negative air pressure 
environment to protect workers or 
production lines from contamination [6]. 

As the downturn in the commercial 
building market continued in 1989, 
competition increased. Jobs that used to 
have four or five bidders attracted eight 
or nine; owners began putting off 
maintenance painting to save money 
[ 10 ]. 

According to the U.S. Department of 
Commerce industry census, there were 
close to 30,000 establishments in 
painting and paperhanging (SIC 1721) in 
1987. up from 25.000 in 1982. These firos 
employed 170,000 workers in 1987, of 
whom over 145,000 were construction 
workers. This is an increase of 35,000 
workers since 1982. Dollar value of 
business done in 1987 almost $8 billion 
compared to $4.7 billion in 1982. Net 
value of construction work was $7.4 
billion in 1987, an increase of $3 billion 
since 1982 [1]. 

Electrical Work, In recent years, 
mergers and acquisitions have 
contributed to drastic changes in the 
electrical industry (SIC 1731). In 1988, 

590 electrical contractors dropped from 
the industry's ranks, up nine percent 
from 1987 according to Dun h Bradstreet 
[11]. On the other hand, the most recent 
industry census shows that the actual 
number of electrical contracting firms 
operating in the United States has 
increased by 25 percent between 1982 
and 1987 [1]. 

In ENR’s specialty contractors survey. 
179 firms who reported at least some 
electrical work indicated that only eight 
percent of their 1989 revenues came 
from transportation jobs and that the 
commercial (37 percent) and industrial 
(32 percent) markets dominated their 
business. Tlie era of giant electrical 
contractors may be fading because of 
legal troubles and declining revenues for 
some of the market's largest contractors. 
This has opened the market for new 
contenders. 

The outlook for the early 1990s is a 
cause for caution however. Slowdowns 
in military construction, automobile 
plants, and office buildings are 
depressing the market; bright spots 
include transportation and renovation 
which represented 15 percent of 
revenues in 1989 [10]. 


The industry census estimates that in 
1987 there were over 49,000 electrical 
contractors performing electrical work 
(SIC 1731), up from 39,500 firms in 1982. 
These contractors employed more than 
500,000 workers in 1987, of whom 
405,000 were construction workers. 

Total business done was $36 billion, up 
33 percent from 1982. Net value of 
construction work was $34.7 billion in 
1987 [1]. 

Masonry, Stone Setting and Other 
Stone Work, Of the respondents to the 
1990 ENR survey of masonry 
contractors, 23 firms reported revenues 
substantial enough to place them on the 
'Top 600 specialty contractors" list. The 
downturn in commercial building work 
may be helping masonry contractors 
that are specializing in restoration work. 
The reason is that owners are holding 
onto what they have. Other leading 
masonry contractors are side-stepping 
the downturn in commercial building by 
tapping markets that tend to favor brick 
and block building materials, such as 
hospitals, educational and religious 
buildings, and other institutional 
buildings. 

The U.S. Department of Commerce 
industry census estimates that there 
were over 23,000 establishments 
engaged in masonry work, stone setting, 
and other stone work (SIC 1741) In 1987, 
up from 20,000 in 1982, These 
establishments employed 169,000 
workers in 1987. a 40 percent increase 
over 1982. More than 150,000 of these 
workers were construction workers in 
1987. Total dollar value of construction 
business done that year was $8.7 billion, 
almost twice as much as in 1982. Net 
value of construction work in 1987 was 
$8.3 billion, approximately $4 billion 
more than in 1982 [6]. 

Plastering, Drywall, Acoustical and 
Insulation Work, This industry (SIC 
1742) consists primarily of wall and 
ceiling contractors. Competition is 
intense in this market because of the 
relative ease of entry related to low 
capital requirements. In 1989, business 
failures among wall and ceiling 
contractors climbed seven percent %vith 
266 firms going out of business. 

In 1989 there was $697.1 million worth 
of work performed by the top 20 wall 
and ceiling contractors. This was a 34 
percent increase over 1988 work 
according to ENR*8 1990 survey. In 1989. 
the commercial building market 
accounted for 70 percent of the 
revenues, followed by the institutional 
market at 14 percent and the residential 
market at 7 percent. Only 11 percent of 
the top 20 firms' business came from 
renovation work. However, most wall 
and ceiling contractors expect repair 
and remodeling work to surpass new 


construction contracts in the near future 

[ 10 ]. 

According to the U.S. Department of 
Commerce's Bureau of the Census, there 
were about 18,000 wall/ceiling 
contractors (SIC 1742) In 1987, up from 
16,000 in 1982. These establishments 
employed over 250,000 workers in 1987 
(an increase of 50,000 over 1982), of 
whom 217.000 were construction 
workers. Total dollar value of business 
done that year was over $16 billion, $6 
billion more than in 1982. Net value of 
construction work increased by $6 
billion, from $9 billion in 1982 to $15 
billion in 1989 [1]. 

Terrazzo, Tile, Marble, and Mosaic 
Work, The U.S. Department of 
Commerce census estimates that there 
were 5,000 establishments engaged in 
terrazzo, tile, marble and mosaic work 
(SIC 1743) in 1987, an increase of more 
than one thousand firms since 1982. 
These establishments employed 34,000 
workers in 1987, of whom 28,000 were 
construction workers. Total dollar value 
of business done exceeded $2 billion, up 
from $1 billion in 1982. Net value of 
construction work in 1987 was also 
approximately $2 billion [1]. 

Carpentry Work, Table V-B6 
summarizes market structure of special 
trade contractors in SICs 1751 through 
1781. The most recent census by the U.S. 
Department of Commerce estimates that 
there were 36,000 firms engaged in 
carpentry work (SIC 1751), an increase 
of more fiian 5,000 over 1982. These 
establishments employed 190,000 
workers In 1987, of whom 164,000 were 
construction workers. Dollar value of 
business done in 1987 was $11 billion, 
approximately twice as much as in 1982. 
Total net value of construction work 
was $10 billion in 1987, up from $4.8 
billion in 1982. 

Carpentry is one of the major 
specialty trades in construction. Wood 
is a preferred and common building 
material with many applications and its 
use almost always requires the skill of a 
carpenter. Over 60 percent of the total 
value of construction work by 
carpenters is in residential building 
construction, reflecting the predominant 
use of wood in these buildings. About 45 
percent of carpentry work is for 
detached single-family houses, where 
carpenters are often responsible for 
completing the whole structure. 
Carpentry is essential in other 
construction projects as well; for 
example, carpenters may construct 
concrete forms and build platforms and 
guardrails. 

Many workers in the carpentry trade 
act as independent contractors and may 
only work part of the year. Thus, the 





28454 


Federal Register / Vol. 57. No. 114 / Friday, June 12. 1992 / Proposed Rules 


number of full-time equivalent 
caq3enter8 employed by establishments 
(as reported by the Department of 
Commerce) may significantly 
underestimate the number of people 
classifying themselves as carpenters. 
Based on household data from the 
Bureau of Labor Statistics Employment 
and Earnings series, there were an 
estimated 1.3 million carpenters in the 
United States in 1989. 

Floor Laying and Other Floor Work 
NEC, In 1987, there were over 8,000 
establishments engaged in floor laying 
and other floor work (SIC 1752) 
according to the U.S. Department of 
Commerce census estimates. This was 
an increase of approximately 2.000 firms 
over 1962. These firms employed close 
to 45UXX) workers in 1987, of which more 
than 34,000 were construction workers. 
Dollar value of business done rose to 
$3.7 billion that year, up from $1.9 billion 
in 1982. Net value of construction work 
increased by $2 billion during that same 
period to $3.4 billion. 

Roofing, Siding and Sheet Metal 
Work, R^fing contractors (SIC 1761) 
are not likely to suffer from construction 
cyclicality as much as other trades 
because a substantial part of their 
market consists of repair and renovation 
work. Renovation work for five of the 
top roofing firms represented 75 percent 
of their business. The National Roofing 
Contractors Association conducted a 
survey of roofers which showed that 
commercial woik, particularly 
renovation, has grown substantially in 
recent years (llj. 

The 39 largest roofing firms had $608 
million in revenues in 1989. seven 
percent below 1988. Declines in 
revenues will have Ihe greatest impact 
among smaller contractors where 
competition is the most pronounced. In 
the single ply roofing market, proflt 
margins are about one percent according 
to industry sources [6]. In contrast, 
business for sheet metal firms actually 
improved in 1989 because rising 
backlogs from the year before were 
translated into revenues. 

According to the U.S. Department of 
Commerce. Bureau of the Census, there 
were an estimated 26,000 establishments 
in roofing, siding and sheet metal work 
(SIC 1761) in 1987 which employed 
230.000 workers, of whom 
approximately 187,000 were 
construction workers. Total dollar value 
of business done in 1987 was $15 billion 
and net value of construction work was 
$14 billion. 

Concrete work. Concrete contracting 
(SIC 1771) is a very competitive business 
consisting of over 23.000 establishments 
according to the U.S. Department of 
Commerce. In such a market, a firm with 


$3 million per year in revenues is 
considered big. The two top ranking 
concrete contractors have revenues of 
over $100 million each. There has been a 
growing demand for super-flat industrial 
floors and much of the revenues of the 
larger firms come from commercial and 
Industrial work; the remainder consists 
of residential construction and 
nonbuilding construction. Also, many of 
the larger firms offer a “turnkey*' service 
that provides for all the concrete needs 
of a project. 

In 1989, some of the big concrete 
contractors posted gains in revenues, 
but market prospects softened in 1990 
with the hardest hit firms specializing in 
commercial building. In other 
subsectors, high rise and automotive 
markets were down but food processing 
and retail work were relatively strong as 
were prospects for paving work (6). 

The Bureau of the Census estimates 
that the concrete contractor industry 
(SIC 1711) employed 218,000 workers in 
1987, of whom 187,000 were construction 
workers compared to 157,000 and 
138.000 respectively in 1982. In 1987, the 
industry's total dollar value of business 
done was $15 billion, up from $8 billion 
in 1982. Net value of construction work 
in 1987 was estimated at $14 billion 
compared to $7 billion in 1982. 

Water Well Drilling, There has been 
little change in the water well drilling 
industry (SIC 1781) over the past five 
years. According to U.S. Department of 
Commerce census estimates, there were 
3,400 firms engaged in water well 
drilling in 1987,100 establishments 
fewer than in 1982. Tliese firms 
employed 18.000 workers in 1987, just 
one thousand more than in 1982. Of 
these. 14,000 workers were estimated to 
be construction workers in 1987. Dollar 
value of business done in 1987 was $1.3 
billion, only a marginal increase over 
1982. Net value of construction work 
rose from $1 billion in 1982 to $1.3 billion 
in 1987. 

Structural Steel Erection. Table V-B7 
summarizes market structure and trends 
of special trade contractors in SIC 179. 
There have been a number of changes in 
the steel erection Industry (SIC 1791) 
with a shake out that forced some big 
companies like Bethlehem Steel 
Corporation to cease field operations in 
recent years(6]. 

To offset revenue losses from the 
weakening commercial market, the 
nation's largest steel erection 
contractors have sought infrastructure 
work. Just a few years ago the largest 
firms in the sector found about half their 
work in the commercial market, with the 
other half evenly split between the 
industrial and the bridge and highway 
markets. By 1990. bridge and hi^way 


jobs accounted for half of total revenue 
with industrial and commercial jobs 
splitting the remainder. It is believed 
that the infrastructure market is strong 
enough to offset the downturn in the 
commercial market for most large steel 
erection contractors. However, erectors 
that cannot get into the infrastructure 
market will probably experience 
economic hardship [6]. 

The U.S. Department of Commerce 
estimates that there were 4,000 
establishments in the steel erection 
industry (SIC 1791) in 1987, an increase 
of 300 firms over 1982. The industry 
employed 65.000 workers in 1987. up 
from 62,000 workers in 1982. Of these, 
55,000 were construction workers in 
1987 and the dollar value of business 
done that year was $5 billion, up from 
$3.7 billion in 1982. Net value of 
construction work was $4.5 billion in 
1987, an Increase of approximately $1 
billion from 1982. 

Gloss and Glazing, The United States 
market for glazing and curtain wall 
contractors has weakened as the pace of 
new construction has slowed. In recent 
years, more than 80 percent of the work 
of the 25 lai^gest glazing and curtain wall 
contractors came from the commercial 
market According to Dun and 
Bradstreet 66 glazing firms failed in 
1989 [6]. Many banks have tightened 
lending to commercial developers. 
According to industry sources, some 
banks now expect projects to be 30-50 
percent pre-leased before they will 
consider financing construction (10). 

Overall, the U.S. Department of 
Commerce’s 1987 industry census 
estimates that there were about 5,000 
establishments in the glass and glazing 
contracting industry in 1987 compared to 
4,000 in 1982. These establishments 
employed 41,000 workers in 1987, of 
whom 29,000 were construction workers. 
In 1987, total dollar value of 
construction business done by SIC 1793 
was estimated to be $3.2 billion and net 
value of construction work was $3.1 
billion compared to $2.6 billion and $2.4 
billion respectively In 1982. 

Excavation Work 

There were 6.000 fewer excavation/ 
foimdation contractors (SIC 1794) in 
1987 than in 1982. This sector has had a 
particularly large number of failures: 
even large excavation contractors are 
having a difficult time maintaining a 
steady flow of work. There seems to be 
no particular region of the country that 
is doing significantly better than the 
others [6]. 

Although some of the large general 
contractors do their own excavation and 
foundation work, excavation contractors 
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still dominate the market. Of the $7.4 
billion worth of excavation and 
foundation work performed in 1987 by 
specialty contractors, 22.1 percent was 
for residential construction. 

According to the U.S. Department of 
Commerce industry census, there were 
13,400 establishments in 1987 in SIC 
1794 compared to 19,600 in 1982. These 
establishments employed 95.000 workers 
in 1987, down from 136,000 in 1982. Total 
dollar value of business done in 1987 
($8.2 billion) was approximately the 
same as in 1982. Net value of 
construction work in 1987 was estimated 
at $7.4 billion. 

Wrecking and Demolition, Regulation 
of environmental pollutants, particularly 
asbestos, has redefined the demolition 
industry. Those companies who are not 
gaining experience in asbestos and other 
hazardous materials are losing market 
share because developers are looking 
for demolition firms that can perform the 
dual function of demolition and 
abatement. 

In 1990, wrecking and demolition 
firms were squeezed by rising capital 
requirements, higher insurance costs 
and stricter environmental regulations. 
Some smaller demolition contractors 
were having a dif5cult time adjusting. 
However, environmental concerns are 
creating more work for firms that have 
the equipment and crews to deal with 
the more complex environmental clean¬ 
up jobs. 

In the South, for example, new work is 
coming from the dismantling of 
industrial facilities such as 
petrochemical plants that are 
environmentally unsound. In the West, 
infrastructure improvement including 
freeway work and bridge removal is a 
major source of work for wrecking 
contractors. The rest of the country also 
has a growing need for bridge work over 
the next several years. Over 40 percent 
of the country's bridges are in need of 
rehabilitation or repair. Some of these 
will be replaced by demolition 
contractors. High public concern about 
occupational lead exposure and 
increased environmental concerns over 
lead paint abatement should translate 
into more contracts for firms 
specializing in removing or working with 
this heavy metal. 

The most recent U.S. Department of 
Commerce industry census estimates 
that there were 1,200 firms engaged in 
wrecking and demolition work (SIC 
1795) in 1987, up from 900 firms in 1982. 
These firms employed over 14,000 
workers in 1987, of whom almost 12,000 
were construction workers. Dollar value 
of business done more than doubled 
from 1902 to 1987. rising from $400 
million to approximately $910 million, 


while net value of construction work 
changed from $300 million in 1982 to 
$845 million in 1987. 

Installation or Erection of Building 
Equipment, NEC. These special trade 
contractors (SIC 1796) primarily engage 
in the installation or erection of building 
equipment such as elevators, pneumatic 
tube systems, and dust collecting 
equipment. Contractors in this industry 
also install or dismantle machinery or 
other industrial equipment. 

For example. U.S. elevator contractors 
are part of SIC 1796. United States 
elevator contractors are coping with 
fluctuations in the demand for new 
facilities by capitalizing on a recent 
trend toward modernization to fend off 
the effects of a national slowdown in 
new multi-story construction. The 
popular trend in upgrading elevators is 
to replace the conventional relay¬ 
lodging systems of the 1950s and 1960s 
with today's state-of-the-art, electronic 
microprocessor systems, which are 
easier to install, operate, and maintain. 
However. In order to install and service 
such sophisticated equipment, the 
industry will have to undergo a 
transformation which will affect its 
workforce. To improve the workforce, 
the National Association of Elevator 
Contractors is spearheading a campaign 
to better educate field personnel among 
its existing 400 member companies and 
to recruit more college and trade school 
graduates with computer backgrounds 
into elevator contracting [6]. 

According to the U.S. Department of 
Commerce industry census, there were 
close to 4,000 establishments in SIC 
1796, a number which has changed little 
since 1982. These establishments 
employed 62,000 workers in 1987, of 
whom 50,000 were construction workers. 
Dollar value of business done was 
estimated at $5.4 billion, approximately 
$1 billion more than in 1982. Net value of 
construction work was $5 billion in 1987, 
up $1 billion from 1982. 

Miscellaneous Special Trade 
Contractors, NEC. This industry group 
consists of special trade contractors 
who are primarily engaged in 
construction work and who are not 
classified under any of the other 
construction industry categories in SIC 
1799. This group includes such diverse 
firms as swimming pool and fence 
construction, erection and installation of 
ornamental metal work, house moving, 
shoring work, waterproofing, damp¬ 
proofing. fireproofing, sandblasting, and 
steam cleaning of building exteriors. 

This group represents almost half (47 
percent) of all establishments included 
in the miscellaneous contractor industry 
(SIC 179). According to the U.S. 
Department of Commerce most recent 


census figures, there were an estimated 
23,000 establishments in SIC 1799 in 
1987, 3,000 more firms than in 1982. 
These establishments employed 176,000 
workers in 1987, of whom 140,000 were 
construction workers. Total dollar value 
of business done by these firms was $11 
billion in 1987, up from $6 billion in 1982. 
Net value of construction work in 1987 
was estimated at $10 billion. 
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3. Employee Exposures and Benefits 

Introduction. Employee exposures to 
the substances included in the scope of 
this rulemaking are associated with a 
wide variety of acute and chronic 
conditions and illnesses. These include 
sensory irritation, narcosis, systemic 
toxicity, respiratory disease, 
neuropathy,^.aAd cancer. 

Since the adoption of the existing 
limits twenty years ago, toxicological 
evidence has become available that 
shows that adverse health effects can 
occur as a consequence of exposure to 
the substances regulated, and that such 
health effects occur even when 
exposures are maintained at the current 
limits. In addition, many substances that 
have come into widespread use or been 
introduced since 1970 have been shown 
to be potentially hazardous in 
workplace environments. OSHA thus 
believes that reducing worker exposures 
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to such substances by lowering existing 
exposure limits or by adding limits for 
previously unregulated substances will 
result in a significantly reduced risk of 
illness. 

This chapter describes both the 
methodology used to identify 
construction workers potentially 
exposed to hazardous substances 
included in this proposed rulemaking 
and the expected benefits to those 
workers resulting from lowering 
permissible exposure limits. 

Data sources and methodology. The 
extent of exposures to the substances 
included in this proposed rulemaking for 
the construction industry was evaluated 
by first identifying specific activities 
with potential exposures. 

For each activity, the extent of 
exposures to the various substances 
present was determined. Activities 
involving substances for which OSHA is 
adding a skin designation were assessed 
for dermal exposure. 

OSHA used exposure monitoring data 
from several sources to determine 
w'orker exposure levels during 
construction activities. One source for 
monitoring data is OSHA’s Integrated 
Management Information System (IMIS) 
data base. This data base contains 
exposure measurements obtained by 
OSHA compliance officers during 
inspections of worksites. For each site 
inspected, the IMIS file includes 
information on the number of employees 
involved, results of employee air 
monitoring, end the number of 
employees potentially exposed to each 
substance monitored. 

Another valuable source of 
information was the National Institute 
for Oc42upational Safety and Health 
(NIOSH). NIOSH regularly conducts 
studies on potential occupational health 
hazards throughout the United States, 
including the construction industry. 
NlOSH's health hazard evaluation 
reports give detailed descriptions of 
working conditions and activities at a 
particular site. The chemicals present 
are identified, reconunended controls 
and work practices are discussed, and 
exposure monitoring results are 
analyzed. Although the conclusions in 
the report concerning possible health 
hazards are related to a particular site, 
the data provide a link between a 
certain set of circumstances and the 
resulting exposure levels, and can be 
effectively applied to similar situations 
for the relevant activity throughout the 
industry. 

OSHA collected additional exposure 
monitoring data specifically for this 
rulemaking. A series of site visits was 
conducted by industrial hygienists 
working for a contractor hired by 


OSHA. Establishments were assured of 
confidentiality, allowed their employees 
to be monitored, and provided various 
information such as the duration and 
frequency of activities, the numbers of 
employees involved, and the value of 
the construction work at the project In 
return, the establishments received the 
consulting services of the health 
professionals for the duration of the 
visit Data gathered from this effort 
served to confirm data from other 
sources and provided definitive 
information for principal activities and 
activities that otherwise would not be as 
well documented. 

OSHA also conducted a major 
computer-assisted telephone interview 
(CATI) survey to develop a 
comprehensive profile of employee 
exposures in the construction industry. 
Over 1,100 establishments provided 
complete responses. The firms were 
selected at random within 48 survey 
cells. The survey cells were defined by a 
combination of SIC code and 
establishment size. Establishments with 
fewer than twenty employees were 
considered small and establishments 
with twenty or more employees were 
considered large. 

Each respondent supplied s{>ecific 
information on the demographic 
characteristics of the firm, the type of 
construction project covered, and the 
role of the firm and its employees in the 
project. Respondents were asked to 
identify all activities with potential 
exposures. For each category of 
construction work, an initial list of 
activities and associated substances 
and products served as prompts. The 
substances and products involved in 
each of the respondent's activities were 
then determined and confirmed. In cases 
where the presence of specific products 
is easier to identify than the presence of 
individual chemicals, the names of the 
products and the manufacturers were 
solicited and material safety data sheets 
(MSDSs) were used to identify the 
relevant chemicals. 

The survey requested details about 
each activity to determine the nature of 
potential exposures, including 
information on the work environment, 
the controls used, the scale of the 
activity, and the number of workers 
involved. The data from each 
respondent were evaluated in 
combination with documented exposure 
monitoring results and other research 
concerning the chemicals present, such 
as the concentration and quantity 
involved, the likelihood of becoming 
airborne, and the stringency of the 
proposed PEL. The number of workers 
likely to be exposed and overexposed to 
various chemicals during each activity 


was determined with computer 
algorithms developed by experienced 
industrial hygienists using all available 
data associated with the activity. 

The estimates generated from the 
survey data were derived from the 
responses of a representative sample of 
construction establishments within each 
survey cell. These data were scaled up 
to national levels through the use of 
published statistics on total employment 
by firm size and SIC code. The 1987 
Census of Construction Industries, 
published by the U.S. Department of 
Commerce in 1990, provides these and 
other detailed statistics on the 
construction industry. 

Number of Exposed Employees, Table 
V-B8 presents the total estimated full¬ 
time equivalent number of employees 
exposed to substances found in the 
construction industry and considered in 
this proposed rulemaking. A full-time 
equivalent exposed employee is 
comparable to a person-year of 
exposure, which represents one shift 
each working day for one year. Due to 
the nature of some construction 
activities, the actual number of people 
who may experience an exposure over 
the course of a year would be larger. For 
example, if 100.000 workers were 
exposed to a chemical for an average of 
two hours per week, their combined 
exposure would equal that of 5.000 full¬ 
time equivalent employees. 


Table V-B8.— Employee Exposures to 
Chemicals in Construction Ad¬ 
dressed BY THE Proposed Rule 



Chemical 

Full-time equNaient 



employees 

Code 

Name 

Exposed 

Exposed 

above 

PErss 

unpro¬ 

tected 

0040 

Acetone. 

94130 

670 

0160 

Alpha-Alumina.. 

1 

0 

0170 

Ammonia_ 

66969 

316 

0290 

Asphalt fumes_ 

300786 

1543 

0420 

Butane.. 

37 

0 

0430 

2-Butanone (MEK)_ 

35204 

285 

0435 

Butoxyethanol.......— 

64368 

1299 

0440 

n-Butyl-acetate.— 

17651 

200 

0460 

n-But>i alcohol. 

1022 

23 

0477 

n*But^ gtyddyl ether... 

1485 

0 

0515 

Calcium hydroxide. 

2759 

0 

0560 

Cartxxi monoxide.- 

143708 

0 

0577 

Portland cement_ 

409291 

3905 

0640 

Chlonne___ 

6601 

54 

0645 

Epichiorohydrin- 

326 

0 

0686 

Chromic acid and 
chromates.. 

7764 

591 

0830 

Cyclohexanone.— 

48687 

0 

0910 

Oiethylamine......._ 

2181 

0 

0921 

Diethyleoe tnamme — 

67797 

0 

1030 

Ethar)olamine... 

1207 

0 

1050 

Ethyl acrylate-- 

753 

0 

1080 

Ethyl benzene—......... 

79998 ' 

844 
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Table V-B8.— Employee Exposures to Table V-B8.— Employee Exposures to 
Chemicals in Construction Ao- Chemicals in Construction Ad¬ 
dressed BY the Proposed Rule— dressed by the Proposed Rule— 

Continued Continued 


Chemical 

FuH-ttme 

equivalent 

loyees 



emp 

Code 

Name 

Exposed 

Exposed 
above 
proposed 
PEL and 
unpro¬ 
tected 

1285 

Ruofotrichlorometh- 




ane ... 

4692 

0 

1300 

rihroue giafa 

180484 

498 

1340 

Gasoline_ 

46234 

0 

1371 

rvHeptane_...... 

34926 

85 

1380 

n-Hexane ...... 

63966 

2397 

1385 

Hexone (methyl 



Isobutyl ketone)_ 

24830 

200 

1389 

Hexylene glycol_ 

77881 

1549 

1480 

Hydrogen sulfide_ 

5601 

54 

1660 

Isopropyl alcohol_ 

137103 

200 

1591 

Lead___......... 

105050 

6266 

1630 

Mercury, organo 




alkyl compomxls_ 

46236 

0 

1631 

Mercury, ar^ and 




irK)fganlc 




compounds_ 

93184 

1471 

1660 

Methyl alcohol_ 

64716 

68 

1720 

Methyl chloroform 




(1.1,1- 




trichioroethane)_ 

112119 

1431 

1781 

Mineral wool fiber_ 

4456 

0 

1782 

Alpha-methyl styrene.. 

99591 

0 

1790 

MdybderHjm_ 

4974 

1696 

1840 

N«ckeL soluble 




compounds.... 

20137 

2139 

1903 

Nitrogen dioxide . 

138823 

10 

1910 

Ethylene glycol 




dirvtrate... 

310 

0 

1912 

Nttrogfycerlne_ 

310 

0 

1913 

Ethylene glycol 




vapor and mist. 

314657 

7050 

1941 

2-nitropropano_ 

1022 

23 

1980 

Ozone.. 

130123 

0 

2037 

Petroleum distillates 




(naphtha). .. 

473443 

16387 

2086 

Phosphoric add. 

1265 

0 

2180 

rvProipyi acetate_ 

3906 

0 

2210 

Propyl^ glycol 




monomethyl ether... 

55369 

1103 

2227 

Rosin core solder 




pyrolysis (as 




HCHO)- 

27621 

0 

2260 

Sodium hydroxide_ 

7 

0 

2270 

Stoddard sofverrt. 

12522 

0 

2280 

Styrene..... 

721 

0 

2390 

Tetrahydrofuran... 

31323 

0 

2431 

Tin organic 




compounds.. 

47344 

0 

2440 

Titanium dioxide_ 

222499 

5355 

2460 

Toluene_ 

314940 

2291 

2470 

To<uene-2,4> 




dxsocyanate.. 

20563 

401 

2480 

Tnethylinine... 

2556 

591 

2490 

Trichloroethytene 

67359 

68 

2530 

2,4.6-T nnitrotoluene 




(TNT).. 

3 

0 

2584 

VM 8 P naphtha. .. 

24221 

473 

2587 

Welc«r>g fume....._ 

106735 

11088 

2590 

Xylene (o*. nv, p- 




isomers)__ 

376742 

4357 

2610 

Znc oxide fume_ 

15322 

235 

2611 

Zinc chloride fume_ 

3190 

0 

2612 

Zinc chromate, as 




CR....__ 

594 

0 

9010 

Silica quartz 




(crystalline). 




re^rable. . . 

852063 

30583 


Chemicat 

FuU-ttme equivalent 
employees 

Code 

Name 

Exposed 

Exposed 
above 
propoeed 
PEL and 
unpro¬ 
tected 

9015 

Silica crIstobaHte. 




respirable dust _ 

68938 

11783 

9050 

Silica. aiTx>rphous 




(diatomaceous 




earth)...... 

1962 

0 

9075 

Mina .. . 

65500 

591 

9210 

Wood dust, hard 


wood_ 

152322 

304 

9211 

Wood dust, soft 


wood.... 

396217 

189 

A102 

Akjmlrxjm: Weldlrig 




funriAS.. 

17822 

0 

H146 

Hexane isomers._ 

1000 

0 

W102 

Wood dust, western 




red cedar...._ 

9363 

0 

W103 

Wood dust soft 8 




hard woods exc 




W. red_ 

43625 

30 

Z102 

Zinc oxide dust.. _ 

18537 

0 


Source: Office of Regulatory Analysts. OSHA; 
based on CONSAD [11. 


The total number of employees 
potentially exposed to one or more 
substances annually would be over 4 
million, the total number of construction 
workers in the industry. This is due to 
several factors. Workers in every 
occupational group in the construction 
industry engage in one or more of the 
activities identified as involving 
exposures to the substances associated 
with this proposed rule. The workforce 
in the construction industry is relatively 
transient and mobile within the industry 
and workers have a greater likelihood of 
being assigned to a variety of different 
tasks over the course of a ye€ur. Each 
firm in the industry may work on several 
projects with varying activities and 
exposures. A construction worker 
engaged in one activity faces potential 
exposures from other activities 
occurring in the vicinity. 

Substances for which exposures 
above the proposed PELs are likely to 
occur most frequently include acetone. 
butoxyethanoL n-heptane, lead, methyl 
chloroform, nickel, ethylene glycol, 
petroleum distillates. Portland cement, 
titanium dioxide, toluene, welding fume, 
xylene, crystalline silica quartz, and 
silica cristobalite. Specific chemicals 
and activities with overexposures are 
discussed below. 

Acetone is a solvent and may be a 
component in paints and varnishes, 
rubber adhesives, and vinyl cements. 
Although this chemical will be present 


in many construction activities, most of 
the overexposures to acetone are 
expected to occur during the application 
of single ply membrane roofing systems. 
Overexposures have also been found 
during the application of floor coatings 
and while laying floors, as well as 
during steel painting and bonding and 
gluing operations. 

N-heptane is a solvent that can be 
present in many construction 
applications. Overexposures to n- 
heptane can occur during the application 
of single ply membrane roofing systems 
and during the exterior painting of steel. 
Through the use of adequate ventilation, 
exposures can be kept below the PEL 
and the short-term exposure limit during 
floor work (patching and resurfacing) 
and other gluing operations. 

Lead exposure is a serious health 
hazard faced by many construction 
employees. The risks are compounded 
because employers may not always be 
aware of the presence of lead or may 
underestimate the potential for 
overexposure. Old lead-based paints 
may have a lead content of over 30 
percent. Severe overexposures can 
occur when the paint is grinded, burned, 
or otherwise dispersed into the air. 
Soldering, brazing, and welding may 
also involve lead exposures. The 
proposed PEL for total welding fumes is 
100 times the proposed PEL for lead, 
making specific precautions for lead 
exposure a necessary consideration 
when it is present 

Activities where overexposures to 
lead are most common include abrasive 
blasting; burning, cutting, or welding on 
painted steel, welding or cutting 
galvanized steel; grinding, drilling, 
chipping, or cutting on any paint^ 
surfaces; and soldering or brazing. Over 
500,000 construction employees are 
estimated to be engaged in these 
activities on a regular basis, which may 
often be done by inexperienced laborers 
and helpers. 

Potential exposures to lead are 
expected to become more widespread in 
the construction industry in the near 
future. The Department of Housing and 
Urban Development (HUD) is requiring 
public housing agencies to inspect 
housing projects for lead paints by 1994. 
Abatement is required if lead is present 
above specified concentrations. The 
lead abatement industry is expected to 
grow signiHcantly as the awareness of 
potential lead hazards increases among 
all building owners. 

A second source of increased 
exposures to lead will result from 
increases in infrastructure development 
efforts. Tens of thousands of bridges, 
neglected in the past, are in need of 
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rebuilding, repair, or repainting, and 
major rehabilitation projects are being 
initiated or planned throughout the 
country. The removal of old lead paints 
and other activities associated with 
bridge work involve potentially severe 
exposures even in outdoor settings. 
Compliance with Environmental 
Protection Agency (EPA) regulations, 
which are designed to protect the 
environment by requiring such 
operations to be enclosed, further 
concentrates exposures for workers 
within the enclosures. 

Methyl chloroform is a solvent used in 
construction activities such as laying 
floors, surface cleaning and stripping, 
insulation installation, and other 
bonding and gluing operations. 
Overexposures can be avoided by 
providing adequate ventilation, but have 
been found to occur in situations with 
extended exposures in relatively 
confined spaces. Surface cleaning and 
stripping operations are especially prone 
to result in worker overexposures due to 
the proximity of the chemical to the 
breathing zone. 

Exposures to airborne concentrations 
of soluble compounds of nickel are 
possible during burning, cutting, or 
welding on painted steel and also during 
welding or cutting stainless steel. 

Ethylene glycol is a component of 
many latex paints. It can become 
airborne as either a vapor or a mist 
during painting operations. When 
painting is done indoors and 
concentrations are allowed to build up, 
overexposures may occur. Workers 
engaged in interior spray painting for 
extended periods of time are most likely 
to experience overexposures. 

The presence of petroleum distillates 
is widespread in the construction 
industry. It can be a component of such 
products as laquers. paints, polyester 
coatings, asphalt products, caulks, 
sealants, and rubber cements. Often the 
presence of petroleum distillates will not 
be a significant hazard, but several 
activities have been identified where the 
potential for overexposure exists. These 
include exterior painting of wood 
finishes, exterior painting of steel, 
concrete sesding and coating operations, 
interior application of floor coatings, 
interior painting, surface stripping, and 
preparing concrete forms. 

Toluene and xylene are common 
solvents found in many paints, coatings, 
caulks, epoxies, adhesives, sealants, and 
curing agent mixtures. Although most of 
the construction workforce may be 
regularly exposed to these agents to 
some degree, overexposures are 
relatively limited. Activities with 
potential for overexposure include the 
application of single ply membrane 


rooHng systems, concrete sealing and 
coating operations, interior application 
of floor coatings. Interior painting, 
preparing and Installing concrete forms, 
and traffic line painting. 

Welding and cutting are common 
activities that are the main sources of 
exposure to welding fumes. 
Overexposures can occur if appropriate 
controls are not employed. Based on the 
CONSAD survey of construction 
establishments, approximately 10 
percent of workers exposed to welding 
fumes are potentially overexposed. 

Exposures to various forms of silica 
are among the most common exposures 
to airborne contaminants in the 
construction industry. Incidences of 
overexposure are likely to be limited to 
circumstances involving extended 
periods of work in dusty environments. 
These are most likely to occur during 
earthmoving, trench excavation, 
abrasive blasting, batch mixing of 
concrete or mortar, grinding or cutting 
on concrete and other surfaces, and 
tunnel blasting and excavation. 

Estimated reductions in fatalities and 
illnesses. The reduction of employee 
exposures to hazardous substances to a 
level below that associated with 
adverse health effects will result in a 
decrease in the number of fatalities and 
illness cases among affected 
construction workers. This section 
provides estimates of the numbers of 
fatalities and illnesses that can be 
expected to be avoided in the 
construction industry through 
compliance with the proposed rule. 

As presented in Table V-B8. OSHA 
has estimated the extent of exposures in 
the construction Industry as the number 
of full-time equivalent employees 
exposed. Construction workers 
performing activities contributing to 
these exposures are currently at risk of 
experiencing a variety of adverse health 
effects brought about by overexposures 
to the substances included in this 
rulemaking. Many of these adverse 
effects, in particular cancer, systemic 
toxicity, chronic respiratory disease, 
neuropathy, and chronic liver and 
kidney damage, can result in lethal 
outcomes. Employees who are 
excessively exposed to substances 
causing organ damage, neurological 
impairment, or metabolic effects may 
also be at excess risk of incurring a fatal 
condition. A description of the risks 
associated with overexposures to 
specific chemicals can be found in the 
health effects section of this preamble. 

Table V-B9 presents the extent of 
exposures above the proposed PELs in 
construction by substance and type of 
health effect. Substances for which 
compliance with the proposed PEL 


would be equivalent to compliance with 
existing requirements are not Included 
in this table, and the benefits of 
compliance with these limits are not 
attributed to the proposed rule. Such 
substances include nuisance 
particulates, limestone, plaster, gypsum, 
and calcium silicate. 

The major health effects category 
Includes respiratory effects, which are 
primarily due to exposures to silica, 
soluble nickel compounds, asphalt fume, 
mica, fibrous glass, and wood dust. 
Petroleum distillates, lead, n-hexane. 
and mercury cause neuropathy effects 
among exposed workers; welding fume, 
butoxyethanol. and zinc oxide fume are 
major contributors to systemic toxicity 
effects; and toluene, methyl chloroform, 
and n-heptane exposures are associated 
with narcosis effects. Substances with 
exposures above the proposed PELs 
causing increased cancer risk to 
construction workers include chromic 
acid and chromates. Sensory irritation 
results from exposure to ethylene, 
xylene, hexylene, and propylene; and 
physical irritation results from exposure 
to titanium dioxide, portland cement, 
and molybdenum. 


Table V-B9.— Exposures in Construc¬ 
tion Above Proposed Limits by Type 
OF Health Effect 


Type of health effect and substance 

Exposures 

above 

proposed 

limits 

(persofv 

years) 

Sensory irritation: 


Ethylene Glycol.. 

7,950 

Xyierie... 

4.357 

Hexylene Glycol. 

1.549 

Propytene G.M.E.... 

1,103 

Ethyl Beruene... 

844 

Acetorte... 

670 

Triethylamine. 

591 

VM & P Naphtha. 

473 

Ammonia... 

316 

2-Butanone... 

285 

N-8utyl Acetate.—.. 

200 

Isopropyl Alcohol.. 

200 

Chlorir^.«... 

54 

Subtotal... 

18,592 

Physical irritation: 

5,355 

Titanium Dioxide... 

Portland Cement. 

3.905 

Molybdenum.... 

1.696 

Toluef>o-2.4-Diisocyanale... 

401 

Subtotal... 

11,357 

Respiratory: 

30.583 

Silica Quartz (Crystalline). 

Silica Cristobalite... 

11,783 

Nickel. Soluble Corr>pounds. 

2,139 

Asphalt Fume.. 

1.643 


591 

....... 

Fibrous Glass. 

498 

Wood Dust. Hard Wood. 

304 

Wood Dust. Soft Wood. 

189 

Wood Dost, general. 

30 
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Table V-B9.—Exposures in Construc¬ 
tion Above Proposed Limits by Type 
OF Health Effect— Continued 


Type of health effect and substance 

Exposures 

above 

proposed 

Hmits 

(persorv 

yean) 

Nitrogen Dioxide _ 

10 

Subtotal_ 

47.770 

Narcosis: 

Toluene.. 

2.291 

1,431 

85 

Methyl Chloroform.. . 

N-Heptane . ... . 

Trichlofoethylene_ 

68 

Subtotal.... 

3,875 

Neuropathy: 

Petroleum Distillates........_...._ 

16.387 

6.266 

2.397 

1,471 

23 

taad. __-... 

N-Hexane_......_......... 

Mercunr, Aryl and Inorganic._ 

N-Butyl Alcohol— . _ 

Subtotal_ 

26,544 

Cancer 

Chromic Acid/Chromates__ 

2-Nitropropane_ 

591 

23 

Suhtofftl.,. 

614 

Systemic toxioty: 

Wekttng Puma___ 

11,068 

1,299 

235 

Butoxyethanol... .. .. 

Zinc Oxide Fume___ 

Subtotal ... 

12,622 

Ocular 

Mfllhyl AkWMl 

68 

54 

Hydrogen Sulfide_ 

Subtotal.... . _ 

122 

Uver/KIdnoy: Hexone -__ 

200 

All.. 

121,696 



Note; Summation ot mpoturos to diSerent sub- 
Stance* may indude doubto counting ol employee* 
si'nuManeoosly exposed to more than one tub- 
stance. 

Source: Office of Regulatory Anafyd*. OSHA, U S. 
Department of Labor. 

OSHA has estimated the expected 
reductions in illnesses and fatalities 
resulting from this rulemaking based on 
full-time equivalent exposures. The PELs 
are established based on the ability to 
protect workers from all potential 
exposure over a full working lifetime, 
and the risks associated with excess 
exposure are based on daily full-time 
exposure for 45 years. Actual total 
excess risk to construction workers also 
depends on the overall dose. 

As a best estimate of excess risk. It is 
assumed that the aggregate amount of 
overexposure will determine the 
aggregate amount of excess risk, and 
that this will be a linear (proportional) 
relationship. There are two offsetting 
arguments which indicate that the actual 
total risk for the construction work force 


could be higher or lower. If the total risk 
depends positively on the total number 
of people exposed as well as on the total 
amount of exposure, then the actual 
total risks could be considerably higher. 
On the other hand, if less frequent 
exposures result in lower than 
proportional risk, then the actual risk 
would be lower than that estimated. 

Based on the assumption of 
proportional risk, and a full-time 
equivalent population exposed above 
the proposed PELs continuously over a 
working lifetime, OSHA estimates that 
an excess mortality rate in the range of 
0.5 to 2 percent (with a best estimate of 
1 percent) would result. Fatalities would 
result from continuous occupational 
exposure above the proposed PELs for 
substances associated with cancer and 
adverse respiratory, narcosis, 
neuropathy, systemic toxicity, liver, and 
kidney effects. Substances causing these 
health effects may also cause other life- 
threatening conditions and indirectly 
contribute to an increased risk of 
premature death by increasing 
susceptibility to diseases, weakening 
immune systems, or through interactions 
with other chemicals. 

Estimates of the extent of exposures 
above the proposed PELs are classified 
by type of health effect and presented in 
Table V-B9. If exposure to each 
chemical is counted independently, then 
the estimated total number of person- 
years of exposure above the relevant 
proposed PELs is about 90.000 annually. 
However, total person-years of 
overexposure may be greater than the 
number of total full-time equivalent 
overexposed employees if exposure to 
more than one substance occurs 
simultaneously. Since the estimated 
mortality rate applies to numbers of 
workers, the number of person-years of 
overexposure was adjusted downward 
by 10 percent to account for this 
possibility. As a result, approximately 
81,000 full-time equivalent workers are 
estimated to be exposed above the 
proposed PELs with an increased risk of 
premature death. 

Based on the assumption of a 1 
percent excess mortality rate among this 
cohort, an average of 18 fatalities per 
year would be addressed by this 
rulemaking. OSHA assumes that 
reductions in exposures resulting from 
full compliance with the proposed rule 
could be expected to prevent about half 
(7-11) of these fatalities. 

OSHA's estimated excess mortality 
rate is conservative compared with 
other mortality studies and 
epidemiological research in the 
construction industry. An occupational 
mortality study conducted by the 


California Department of Health 
Services revealed that laborers and 
other construction workers experience 
significantly higher mortality rates than 
the general population [6]. Mortality 
rates were an average of over 50 percent 
higher for lung cancer, other cancers, 
circulatory system diseases, 
cerebrovascular disease, chronic 
obstructive pulmonary disease, cirrhosis 
and other liver disease, and diseases of 
the urinary system. These data indicate 
that the excess mortality due to 
overexposures among construction 
workers may be far greater than 
estimated above. However, a portion of 
this excess mortality may be related to 
causes other than exposures to 
substances in this proposed rulemaking 
(e.g. cigarette smoking). 

On the basis of exposure data 
delineated further in Section V-B-6 
(Costs of Compliance), OSHA estimates 
that about 84,000 full time equivalent 
construction employees may be exposed 
to an average of 0.5 mg/m^ asphalt 
fume. The quantitative risk assessment 
for asphalt fume presented in this 
preamble indicates that this exposure 
may produce approximately 4 to 5 
excess fatalities due to lung cancer 
annually. Although exposures may be 
reduced for some employees by using 
applicable engineering controls and 
work practices (such as insulating pipes 
and keeping asphalt temperatures low), 
OSHA expects that 80,000 FTE 
employees would need respiratory 
protection in addition to such controls to 
comply with a PEL of 0.2 mg/m*. 
According to the results of the 
quantitative risk assessment, about 3 to 
4 fatalities per year may thus be avoided 
by reducing the average exposure to 0.05 
mg/m*. 

The number of illnesses associated 
with overexposures in construction that 
are potentially preventable by this 
proposed rulemaking is difficult to 
assess. The Bureau of Labor Statistics 
(BLS), in its annual survey of 
occupational injuries and illnesses in the 
United States, found that 7,700 illnesses 
were documented and recorded in the 
construction industry in 1989 [7]. It is 
widely recognized that these data 
significantly underestimate the 
prevalence of occupational illness 
because only cases recorded and 
reported by employers are counted. 

In the construction industry it is likely 
that many occupationally related 
illnesses are never documented as such. 
One reason may be that neither the 
employer nor the employee may be 
aware that an illness is occupationally 
related. In addition, chronic and 
disabling illnesses may only become 
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apparent after the exposure has ceased, 
and none of these cases are likely to be 
included in employer records. Relatively 
high rates of worker turnover 
experienced in construction make 
tracking of exposures more 
problematical; subsequent employers 
would probably not be aware of 
exposures with previous employers. 
Underreporting of illnesses with latency 
periods would be greater than the 
underreporting of illnesses with toxic or 
acute effects. 

In order to compensate for the 
underreporting of occupationally related 
illnesses, the BLS estimates were 
multiplied by a factor of 5. With this 
adjustment the estimated annual 
number of illnesses in construction is 
38,500. 

Some of these illnesses would not be 
addressed by the proposed standard. 
Illnesses in construction may include 
effects associated with exposures to 
hazardous agents or physical stress, 
such as radiation, noise, and ergonomic 
stress. However, illnesses which are 
covered include skin disorders; the 
proposed standard adds skin 
designations for specific substances as 
appropriate, and costs of providing 
dermd protection are included in the 
estimated compliance costs. Although 
the PELS set by this standard address 
airborne concentrations, a general 
reduction in exposure through 
absorption and ingestion can be 
expected through increased awareness 
and improved work and hygiene 
practices. 

The data from the BLS survey indicate 
that about 30 percent of reported 
illnesses in construction are due to 
repeated trauma, physical agents, and 
poisonings [7]. Overall. 70 percent of the 
total illnesses in construction, or 
approximately 27,000 cases, are 
considered potentially preventable by 
the proposed standard. 

As compliance with the proposed rule 
would offer protection from excessive 
dermal and airborne exposures to 
hazardous chemicals encountered by 
construction workers in a 
comprehensive manner, an 80 percent 
reduction in the incidence of 
occupationally related illnesses is 
projected, widi a range of 70 to 90 
percent. Thus, OSHA estimates that 
compliance with the proposed rule 
would potentially prevent about 21,600 
illnesses annually. 

BLS reported that about 47 percent of 
the recorded illnesses involved lost 
workdays, and that an average of 21 lost 
workdays resulted from lost workday 
cases [7). OSHA assumes these same 
rates apply to unrecorded illnesses. 
Compliance with the proposed rule is 


thus estimated to prevent about 10,200 
illnesses involving lost workdays, and 
reduce the number of lost workdays in 
construction by about 214,000 workdays. 

Based on research by Kip Viscusi, the 
implicit average value of avoiding each 
lost workday case would be about 
$40,000 [11]. This value is based on a 
willingness-to-pay methodology and 
takes existing compensation programs 
into account. The total potential benefit 
associated with the prevention of lost 
workday illnesses alone would be $408 
million. 

In addition, excess exposures to some 
substances in the proposed rule cause 
material impairments of health that may 
not always be considered illnesses. 
Cases of physical and sensory irritation 
are likely to occur regularly among 
hundreds of thousands of construction 
workers. Eliminating these material 
impairments of health should further 
reduce the prevalence of illnesses 
among these workers. Compliance with 
the proposed PELs would also produce 
benefits that cannot be quantified, such 
as the increased comfort and 
productivity of employees. 

OSHA requests comments and data 
on the prevalence of illnesses and 
health-related fatalities in construction, 
as well as on the potential effectiveness 
of the proposed standard in reducing the 
incidence of these cases. 
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4. Nonregulatory Alternatives 

Introduction. The declared purpose of 
the Occupational Safety and Health 
(OSH) Act of 1970 is “* * * to assure so 
far as possible every working man and 
woman in the Nation safe and healthful 
working conditions and to preserve our 
human resources. * * *“ Thus, the Act 
requires the Secretary of Labor, when 
promulgating occupational safety and 
health standards for toxic materials or 
harmful physical agents, to set the 
standard *** * * that most adequately 
assures, to the extent feasible, on the 
basis of the best available evidence, 
that no employee will suffer material 
impairment of health or functional 
capacity. * * *** It is on the basis of this 
congressional directive that OSHA has 
initiated regulatory actions to reduce the 
adverse health effects associated with 
occupational exposure to hazardous 
substances in the construction industry. 

Market imperfections. Economic 
theory suggests that the need for 
government regulation is greatly 
reduced where private markets work 
efficiently and effectively to allocate 
health and safety resources. The theory 
typically assumes perfectly competitive 
labor markets where workers, having 
perfect knowledge of job risks and being 
perfectly mobile among jobs, command 
wage premiums that fully compensate 
for any risk of future harm. Thus, 
theoretically, the costs of occupational 
injury and illness are borne initially by 
the firms responsible for the hazardous 
workplace conditions and ultimately by 
the consumers who pay for the final 
goods and services produced by these 
firms. With all costs internalized, 
private employers have an incentive to 
reduce hazards wherever the cost of 
hazard abatement is less than the total 
cost to the firm, the workforce, and 
society of the expected injury or illness. 
The resultant level of safety and health 
is considered efficient in the sense that 
it minimizes the sum of the costs (and 
foregone benefits) of hazard prevention 
and of injury or illness. 
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The conditions of perfect competition 
do not need to be completely satisfied in 
order for the forces of the market to 
approximate an efficient outcome. 
However, some market imperfections 
can produce sub-optimal results that can 
be improved upon with regulatory 
action. In the case of this rulemaking, 
employees face a significant risk of 
material impairment of health which is 
not adequately addressed by current 
nonregulatory alternatives. OSHA 
therefore believes that it must take 
appropriate actions to provide greater 
health protection for construction 
workers exposed to toxic substances. 

Evidence indicates that market forces 
in the construction industry have not 
been effective in reducing excessive 
occupational exposure to hazardous 
substances, thereby contributing to the 
consequent development of 
occupational diseases. In spite of the 
danger associated with the inhalation or 
other exposure to hazardous substances, 
the social costs of production have not 
been internalized, in part because of 
market imperfections and the existence 
of externalities. Consequently, the 
amount of protection that the private 
market will offer to construction 
workers differs from the socially desired 
level. 

First, evidence on occupational health 
hazards in general suggests that in the 
absence of immediate or clear-cut 
danger, employees and employers have 
little incentive to seek or provide 
information on the potential long-term 
effects of exposure. Employers faced 
with potentially high compensatory 
payments may in fact have a 
disincentive to provide information to 
employees. When relevant information 
is provided, however, employers and 
employees might still find informed 
decisionmaking a difficult task, 
especially where long latency periods 
precede the development of chronic 
disabling disease. Moreover, if signs and 
symptoms are nonspecific—that is, if an 
illness could be job-related or could 
have other causes—employees and 
employers may not link disease with 
such occupational exposure. 

Second, even if workers were fully 
informed of the health risks associated 
with exposure to hazardous substances, 
many face limited employment options. 
Nontransferability of occupational skills 
and high national unemployment rates 
sharply reduce a worker's expectation 
of obtaining alternative employment 
quickly or easily. 

In many regions of the country, the 
practical choice for workers is not 
between a safe job and a better paying 
but more hazardous position, but simply 
between employment and 


unemployment at the prevailing rates of 
pay and risk. In addition to the fear of 
substantial income loss from prolonged 
periods of unemployment, the high costs 
of relocation, the reluctance to break 
family and community ties, and the 
growth of institutional factors such as 
pension plans and seniority rights serve 
to elevate the cost of job transfer. Thus, 
especially where wages are more 
responsive to the demands of more 
mobile workers who tend to be younger 
and perhaps less aware of job risks, 
hazard premiums for the average worker 
will not fully compensate. Where this is 
the case, labor market negotiations are 
unlikely to reflect accurately the value 
that workers place on health. 

In addition to these market 
imperfections, externalities occur if 
employers and employees settle for an 
inefficiently low level of protection from 
hazardous substances. For the 
competitive market to fimction 
efficiently, only workers and their 
employers should be affected by the 
level of safety and health provided in 
market transactions. In the case of 
occupational safety and health, 
however, society shares part of the 
financial burden of occupationally 
induced diseases, including the costs of 
premature death, chronic illness, and 
disability. Those individuals who suffer 
from occupationally related illnesses are 
cared for and compensated by society 
through taxpayer support of social 
programs, including welfare. Social 
Security, and Medicare. These combined 
factors of labor market imperfections 
and the existence of externalities 
contribute to the failure of the market to 
supply sufficiently healthful working 
conditions where hazardous substances 
exist in the construction industry. 

Tort Liability. The use of liability 
under tort law is one nonregulatory 
alternative that has been increasingly 
used in litigation concerning 
occupationally related illnesses. Prosser 
[1) describes a tort, in part, as a **civil 
wrong, other than a breach of contract, 
for which the court will provide a 
remedy in the form of an action for 
damages.” although he says that "a 
really satisfactory definition has yet to 
be found.” 

If the tort system applies, it would 
allow a worker whose health has been 
adversely affected by occupational 
exposure to a hazardous substance to 
sue and recover damages from the 
employer. Thus, if the tort system is 
effectively applied, it might shift the 
liability of direct costs of occupational 
disease from the worker to the firm 
under certain specific circumstances. 

With very limited exceptions, 
however, the tort system is not a viable 


alternative in dealings between 
employees and employers. All states 
have legislation providing that Workers' 
Compensation is either the exclusive or 
principal remedy available to employees 
against their employers. Thus, under tort 
law. workers with an occupational 
disease caused by exposure to a 
hazardous substance can only file a 
product liability suit against a third 
party manufacturer, processor, 
distributor, sales firm, or contractor. It is 
often difficult, however, to demonstrate 
a direct link between an exposure to a 
hazardous substance and the illness. 

In order to pursue litigation 
successfully, there must be specific 
knowledge of the magnitude and 
duration of a worker’s exposure to a 
hazardous substance, as well as the 
causal link between the disease and the 
occupational exposure. Usually, it is 
extremely difficiilt to isolate the role of 
occupational exposures in causing the ^ 
disease, especially if workers are 
exposed to many toxic substances. This 
difficulty is further compounded by the 
long latency periods that are frequently 
involved. In addition, the liable party 
must be identifiable, but workers may 
have several employers over a working 
lifetime. The burden of proof that an 
occupational exposure to a hazardous 
substance occurred, that a specific 
employer is the liable party, and that the 
exposure level was significant may 
prohibit the individual from initiating 
the suit. 

The costs associated with producing 
information and with litigation itself 
may be quite substantial. First, 
information is a public good, which 
means that once it is produced, it is 
available for all. As a result, public 
goods are typically underproduced 
relative to what is considered 
economically efficient. This general 
undersupply of information adversely 
affects workers' awareness of the cause 
of their illnesses and thus reduces the 
likelihood that they will pursue tort 
liability suits. 

Second, information is not a costless 
commodity. The time and money 
required to obtain, research, and 
distribute information can be 
substantial. Since the outcomes of 
liability cases are frequently uncertain, 
additional information is almost always 
preferable. The complexity of the 
subject matter, for health standards in 
particular, requires a large amount of 
information as a starting point for a 
lawsuit These costs would have to be 
borne by potential plaintiffs before the 
lawsuit is initiated. 

Third, legal proceedings impose costs 
on both plaintiffs and defendants. In 
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deciding whether to sue. the tort victim 
must be sure that the size of the claim 
will be large enough to cover legal 
expenses. In effect, the plaintiff is likely 
to face substantial transaction costa In 
the form of a contingency fee, commonly 
33 percent, plus additional legal 
expenses, llie accused firm must also 
pay for its defense. 

llie majority of occupational disease 
tort activities has involved workers 
exposed to asbestos. To date, over 
lOaOOO individual plaintiffs have filed 
asbestos lawsuits in the country. These 
employees avoided the exclusive 
remedy of Workers’ Compensation by 
suing suppliers of asbestos instead of 
employers. A report prepared by the 
Reseakdi Triangle Institute [2] contains 
some data pertaining to legal costs and 
the size of awards associated with tort 
law. One investigator, for example, 
found that an average ratio of legal 
costs to proceeds was 37 percent for a 
Sample of cases. The high costs and 
uncertainties associated with tort law 
make it an inefficient mechanism for 
ensuring adequate protection of 
workers* health. 

Insurance and liability costs are not 
borne in full by the specific employer 
responsible for the risk involved. For 
firms that are insured, the premium 
determination process is such that 
premiums only partially reflect changes 
in risk associated with changes in 
exposure to hazardous substances. This 
ia^ of complete adjustment is the so- 
called **moral hazard" problem, which is 
the risk that arises from the possible 
imprudence of the insured. As the 
insured firm has paid an insurance 
company to assume some of the risks, 
that firm has less reason to exercise the 
diligence necessary to avoid losses. 
Transfer of risk fs a fundamental source 
of imperfection in markets. 

Workers' Compensation. The 
Workers* Compensation system is a 
result of the perceived inadequacies in 
liability or insurance systems to compel 
employers to prevent occupational 
disease or compensate workers fully for 
their losses. The system was designed to 
internalize some of the social costs of 
production, but in reality it has fallen 
short of compensating workers 
adequately for occupationally related 
disease. Tlius, society shares the burden 
of occupationally related health effects, 
premature mortality, excess morbidity, 
and disability through taxpayer support 
of social programs such as welfare. 
Social Security disability payments, and 
Medicare. 

Compensation tends to be inadequate 
especially in permanent disability cases, 
in view ik the expiration of benefit 
entitlements and the failure to adjust 


benefits for changes in a worker's 
expected earnings over time. As of 
January 1987, ei^t states restricted 
permanent disability benefits either by 
specifying a maximum number of weeks 
for which benefits could be paid or by 
imposing a ceiling on dollar payments 

(31. 

At present, time and dollar 
restrictions on benefit payments are 
even more prevalent in the area of 
survivor benefits. The duration of 
survivor benefits is often restricted to 10 
years, and dollar maximums on survivor 
payments range from $7,000 to $60,000. 

In addition, it should be noted that if the 
employee dies quickly From the 
occupational illness and has no 
dependents, the employer need pay only 
nominal damages under Workers’ 
Compensation (i.e., a $1,000 death 
benefit). 

Finally, in spite of current statutory 
protection, disability from occupational 
diseases represents a continuing, 
complex problem for Workers’ 
Compensation programs. Occupational 
diseases may take years to develop, and 
more than one causal agent may be 
involved in their onset. Consequently, 
disabilities resulting from 
occupationally induced illness often are 
less clearly defined than those from 
occupationally induced injury. As a 
result Workers* Compensation is often 
a weak remedy in the case of 
occupational ^sease. For example, as 
recently as April 1983, the U.S. Supreme 
Court refused to hear an occupational 
disease case (Richard D. Bunker v. 
National Gypsum Co.) involving a 
worker who was diagnosed as having 
asbestosis 23 years ^ter the expiration 
of the 3 year time limit allowed by 
Indiana law for filing a compensation 
claim ( 4 ). Indeed, there is some evidence 
indicating that the great majority of 
occupationally induced illnesses are 
never reported or compensated (5). 

The insurance premiums paid by a 
firm under the Workers* Compensation 
system are generally not experience 
rated: that is, they do not reflect the 
individual firm’s job safety and health 
record. About 80 percent of all firms are 
ineligible for experience rating because 
of their small size. Such firms are class 
rated, and rate reductions are granted 
only if the experience of the entire class 
improves. Even when firms have an 
experience rating, the premiums paid 
may not accurately reflect the true 
economic losses. Segregation of loss 
experience into classes is somewhat 
arbitrary, and an individual Arm may be 
classifled with other firms that have 
substantially different normal accident 
rates. An experience rating is generally 
based on the benefits paid to workers. 


not on the firm's safety record. I'hus, 
employers may have a greater incenth'e 
to reduce premiums by contesting claims 
than by initiating safety measures. 

In summary, the Workers* 
Compensation system suffers from 
several shortcomings that seriously 
reduce its effectiveness in providing 
incentives for firms to create safe and 
healthful workplaces. The scheduled 
benefits are significantly less than the 
actual losses to the injured workers, and 
recovery is often very difficult in the 
case of occupational diseases. Thus, the 
existence of a Workers* Compensation 
system bmits an employer's liability 
significantly below the actual costs of 
the injury. In addition, premiums for 
individual firms are unlikely to be 
specifically related to that firm’s risk 
environment. The firm, therefore, does 
not receive the proper economic signals 
and consequently fails to invest 
sufficient resources in reducing 
workplace injuries and illnesses. The 
economic costs not borne by the 
employer are borne by the employee or. 
as is often the case, by society through 
public insurance and welfare programs; 
in addition, the numbers of injuries and 
illnesses and the associated costs are 
greater than they could be. 

Conclusion. OSHA believes that there 
are no nonregulatory alternatives that 
adequately protect construction workers 
from the adverse health effects 
associated with exposure to the 
chemicals regulated in this rulemaking. 
Tort liability laws and Workers* 
Compensation provide some protection, 
but due to market imperfections they 
have not been sufficienl. Some 
employers have not complied 
voluntarily with standards 
recommended by professional 
organizations. The deleterious health 
effects resulting from continued high 
levels of exposure to hazardous 
substances require a regulatory solution 
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5. Technological Feasibility 

Introduction. This section presents 
supporting data on the technological 
feasibility of complying with proposed 
permissible exposure limits (PELs) for 
the construction industry. Activities 
with potential airborne or dermal 
exposure to the substances to be 
related were identified across all 
categories of construction 
establishments and for different types of 
construction projects. Almost one 
hundred specific activities were 
evaluated for potential exposures and 
the appropriate means of protection. The 
activities and applicable control 
methods are described below. 

Consistent with OSHA*s methods of 
compliance hierarchy, engineering 
controls are recommended whenever 
they are feasible. In construction these 
include portable exhaust hoods, fans, 
fresh air blowers, enclosure of the 
worker or operation, equipment- 
mounted dust catchers, vacuum 
cleaning, and water spraying for dust 
suppression. For most activities, the 
proposed PELs can be met through a 
combination of engineering controls and 
appropriate work practices. Where 
engineering controls and work practices 
are infeasible or insufficient, respiratory 
protection may be used. 

Many activities occur outdoors with 
natural ventilation. This helps to keep 
exposures low but does not ensure that 
exposures will be below the proposed 
PELs. For example, high exposures to 
lead result from the outdoor grinding, 
blasting, burning, or cutting of surfaces 
coated with lead-based paints. 

A ctivities with Exposures—A brasive 
Blasting. Abrasive blasting involves the 
removal of paint, dirt and other 
substances from surfaces that require 
cleaning prior to the application of a 
protective coating. Workers are exposed 
to the particulate matter generated by 
the blasting agent and from the surface 
material. 

Foi^ different types of abrasive 
blasting activities were identified based 
on the type of blasting agent. Abrasive 
blasting can be done with sand, 
alumlni^ oxide, steel shot, or slag, 
depending on the application. 


In abrasive blasting operations using 
sand the operator would be exposed to 
silica (crystalline quartz and respirable 
dust] as well as concentrations of 
nuisance particulates. Abrasive blasting 
with aluminum oxide can cause 
exposures to aluminum metal dust in 
addition to silica and inert dust 
exposures. Abrasive blasting with steel 
shot or slag may involve exposures to 
iron oxide dust. 

The use of blasting agents will 
generate additional exposures to 
substances contained in the surface 
material and in surface coatings, such as 
paint, that may be present. These may 
include lead, iron oxide dust, chromium 
metal, wood dust, and other 
particulates. 

In the open-air type blasting which 
occurs commonly in construction, 
contamination of the general work area 
can occur if the blasting work is not 
contained. The blasting crew, including 
the operator and cleanup personnel, 
may be exposed to high dust 
concentrations depending on existing 
wind conditions. Open-air work makes 
it difficult to control worker exposures 
to airborne particulates, especially to 
the blasting operator. In order to control 
the exposures, vacublast units which 
incorporate local exhaust ventilation at 
the point of operation can be added as 
an integral part of the sandblast 
equipment, and a sandblast hood with 
corresponding supplied air system can 
be used. In addition, screens and 
partitions and the use of dust 
suppressants during dry sweeping of 
used blasting agents are work practices 
that reduce the operators* exposure and 
limit exposure to workers in adjacent 
areas of operations. 

A NIOSH Health Hazard Evaluation 
reported the workday exposure results 
obtained by a private industrial hygiene 
consulting firm during the sandblasting 
of the Golden Gate Bridge in San 
Francisco, California in 1981 [Ij. Two air 
samples for lead and one air sample for 
crystalline silica were collected. The 
lead concentrations of the two samples 
collected outside the worker’s supplied- 
air hood were 5.54 mg/m* and 8.42 mg/ 
m*. The exposure to crystalline silica 
inside the hood was 0.218 mg/m*. The 
total dust obtained from the sample 
inside the hood was 2.74 mg/m*. 

The exposure to the worker occurred 
because the facepiece seal became 
ineffective and the lens of the helmet 
had to be replaced. NIOSH stated that 
“in analyzing the data, it seemed 
evident that excess exposures to lead 
and silica could occur, but that proper 
work practices which included the use 


of the two lens hood should take care of 
the potential health hazard.” 

CONSAD evaluated worker 
exposures to lead and silica quartz dust 
during the sandblasting of interior metal 
w'alls made of corrugated sheet metal at 
a coal preparation plant near 
Waynesburg, Pennsylvania in July, 1990 
[2; Firm 32). A crew of ten people was 
involved in the work and seven of these 
did sand blasting. 

The results of the personal samples 
for lead indicated that the 
concentrations inside the hood were less 
than 18 ^g/m* for each worker. The 8- 
hour TWA exposures were less than 8 
JAg/m*. 

The sampling results for the exposures 
to respirable silica quartz dust indicated 
airborne concentrations outside the 
hoods that ranged from 0.09 mg/m* to 
1.2 mg/m*. The resultant 8-hour TWA 
exposures for the workers ranged from 
O.cEb mg/m* to 0.44 mg/m*. The controls 
in use provided workers with sufficient 
protection from the levels of airborne 
respirable silica quartz dust present. 

All seven of the sand blasters wore 
supplied-air helmets and capes. The air 
supply was provided from an on-site 
compressor. All employees were 
wearing safety glasses, hard hats, and 
hearing protection. No other exposure 
control measures were utilized. It can be 
concluded that all of these workers were 
within the proposed permissible 
exposure limits and that exposures 
during abrasive blasting with sand can 
be adequately controlled with available 
technologies. 

The use of aluminum oxide as an 
abrasive agent during compressed air 
blasting provides certain surface 
preparation characteristics that cannot 
be achieved with other materials. 
Workers using aluminum oxide must be 
protected to the same degree as in other 
blasting operations with a focus on the 
airborne exposure to the metal dust 
generated and to the contaminants 
contained on the work surface. The 
exposure potentials and capabilities for 
control are similar to those for 
sandblasting. Controls include enclosure 
of the activity, equipment with built-in 
exhaust ventilation, dust suppressants, 
and supplied-air hoods. These methods 
of protection can ensure that exposures 
are kept below the proposed PELs. 

The use of steel shot blasting is 
common for the cleaning of concrete 
surfaces. The shot blasting activity is 
enclosed within the area of the blasting 
machine. Machines are commercially 
available that operate continuously with 
recycling of the shot pellets. Due to the 
dusty nature of the operation, workers 
may be exposed to silica and other 
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substances present in the surface to be 
blasted. In addition to dust-controlling 
machinery and temporary enclosures, 
exposures can be controlled through the 
use of dust suppressants and supplied- 
air hoods. 

Worker exposure to total silica dust 
was evaluated by CX)NSAD during the 
preparation of a concrete floor prior to 
coating. This activity was observed 
during a site visit near Harrisburg, 
Pennsylvania in July, 1990 [2; Firm 29]. 
The assessment consisted of sampling of 
workers while operating a Blastrac 
portable shotblast system to clean a 
concrete surface of approximately 1,600 
square feet. The shotblast unit contained 
a vacuum system for collecting 
generated debris. 

Samples were collected on the 
shotblast operator and two other 
workers in the area and were analyzed 
for quartz. It was reported that the 
samples contained an average of 30 
percent quartz. The total dust samples 
for the shotblast operator resulted in 8- 
hour time weighted averages of 10.0 mg/ 
m* and a 12.0 mg/m* exposure during 
sampling. On the basis of the average 
percentage of silica quartz determined 
from the samples, exposures to the 
shotblast operator exceeded the 
proposed S-hour TWA standard for total 
silica quartz dust The shotblast 
operator wore personal protective 
equipment that included a disposable 
dust respirator, safety glasses/goggles, 
and safety shoes. The ^sposable dust 
respirator was adequate for protection 
from nuisance dust but was 
Inappropriate for this particular 
application. General ventilation was 
provided from a small wall fan that was 
in constant operation. No other control 
measures were observed Adequate 
protection from the silica quartz dust 
could have been achieved through the 
use of appropriate respiratory 
protection. 

Abrasive blasting activity may also 
involve use of a slag (also commonly 
known under the trade name **Black 
Beauty*') as the abrasive materiaL The 
slag consists of iron oxide and silica 
(quartz). Workers performing this 
activity have the potential for exposure 
to the surface coating, surface 
components and the abrasive. The 
engineering and work practice controls 
discussed above are also applicable to 
this activity and have been successful in 
keeping worker exposures below the 
relevant proposed PELs. 

Worker exposures to lead dust and 
other particulates were evaluated by 
CONSAO during the abrasive blasting of 
a bridge near Stanton. Pennsylvania in 
April. 1990 [2; Finn 15|. The operation 
involved compressed air blasting of a 


bridge containing a lead-based paint 
The abrasive agent used was "Black 
Beauty.” 

Two abrasive blasting workers were 
evaluated for their exposure to lead dust 
during the actual blasting activity. Three 
individuals characterized as blaster, 
flagman, and clean-up laborer were also 
evaluated for nuisance particulates. 

The airborne lead dust exposures of 
the blasters were evaluated as 0.040 mg/ 
m* for a 346 minute sample and 0.250 
mg/m* for a 328 minute sample. The 
determination of the exposure to 
nuisance particulates revealed that one 
of the blasters and the flagman were 
exposed to airborne total dust 
concentrations of 2.53 mg/m* and 1.89 
mg/m* on an 8-hour TWA basis, 
respectively. The clean-up worker was 
exposed to an 8-hour TWA total dust 
concentration of 42.75 mg/m*. 

The abrasive blasters used personal 
protective equipment that included air- 
supplied helmets, full body covering, 
gloves, and safety shoes. The flagman 
and clean-up laborer wore a dust mask 
and a half-mask cartridge respirator, 
hard hats, and safety shoes. In this 
project use of appropriate protective 
equipment kept worker exposures below 
the PELS. 

Worker exposure to lead dust and 
particulates not otherwise regulated 
(PNORS) were evaluated by CONSAD 
during a bridge renovation project in 
Pittsburgh, Pennsylvania in June, 1990 [2; 
Firm 311. A work crew of six people was 
engaged in the bridge work. Of the six 
workers, two of the workers were 
engaged specifically in the abrasive 
blasting aspect of the woiic. Again, the 
abrasive agent "Black Beauty” was 
used. 

The two blasters were assessed 
during a two-day period for exposures. 
Samples were collected from both inside 
and outside the blasters* protective 
hoods. The results of the samples 
indicated that inside the hood, airborne 
lead concentrations ranged horn less 
than 0.011 mg/m* to under 0.015 mg/m*. 
The translation of sampling period 
exposures to 8-hour TWAs resulted in 
full shift concentrations of less than 
0.006 mg/m*. The samples taken outside 
of the hood indicated potential lead 
exposures that ranged from 0.036 mg/m* 
to 1.10 mg/m*. The equivalent 8-hour 
TWA concentrations were evaluated as 
being up to 0.264 mg/m*. On the basis of 
the determination derived from inside 
the hood measurements, both of the 
abrasive blasters were within the 
proposed standard for lead. 

Tliese same two workers were also 
evaluated for their exposure to total 
dust The analytical results indicated 
concentrations inside the hood of 0.70 


mg/m* and 4.49 mg/m* for each of the 
blasters on an 8-hour TWA basis. The 
proposed PEL for PNORS is 15 mg/m*. It 
can be concluded that the blasters were 
within the proposed total and respirable 
dust standards for PNORS. 

Specific measures were taken to 
minimize exposure to the dust generated 
during the blasting operation. Prior to 
the commencement of work, a dust 
curtain was built arotmd the blasting 
operational area. In addition, personal 
protective equipment was used by the 
work crew that included: respiratory 
equipment (supplied-air helmets with 
capes or disposable dust respirators], 
work gloves, hard hats, and hearing 
protection. The air supplied for the 
blaster helmets was provided by a 
compressor on site. 

Roofing and waterproofing 
operations. Several specific activities 
involved in these operations were 
evaluated individually based on the 
types of substances present and the 
potential for exppsures. These activities 
include: application of an asphalt 
roofing system, application of single ply 
membrane systems, application of 
polyurethane roofing systems, 
application of modified bitumen roofing 
systems, application of asphalt 
waterproofing, and tear-off operations. 

An asphalt built-up roof system 
involves the use of hot asphalt as the 
cement and sealer for the roofing 
system. In a built-up system, roofing 
paper is rolled out over the roof s 
surface in sufficient layers to meet the 
specifications of the contract (e.g., 4. 5. 
or 6 ply roof). Hot asphalt is pumped 
from the asphalt heating kettle and 
mopped on the adjacent seams to 
cement the layers. This is follow'^ with 
the mopping of asphalt over the entire 
roof surface. Exposures to asphalt (and 
its benzene soluble components) are 
likely during the mopping process and 
also to any workers at the kettle during 
the heating of the asphalt. 

Worker exposures are not likely to 
exceed the proposed PEL of 5 mg/m* at 
the mopman and kettleman operations. 
Engineering controls to reduce the 
mopman's exposure do not appear to be 
practical and therefore a respirator 
would be required in potential 
overexposure situations. A half-mask 
respirator equipped with organic vapor 
cartridges would provide adequate 
protection. Insulating the pipes from the 
kettle or tank truck to the roof or 
reducing kettle temperatures will likely 
reduce the kettlexnan’s exposure. 

Keeping the temperature of the kettle as 
low as possible can help keep worker 
exposures below the 
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A study sponsored by the National 
Roofing Contractors Association and the 
Roofing Contractors Association of 
Southern California evaluated both hot 
asphalt and hot coal tar pitch exposures 
to roofing workers in 1961 (4}. 

The study consisted of the collection 
of 211 personal samples (98 percent from 
hot emissions) from 16 work sites. 
Analyses of the pitch and asphalt 
samples indicate that the majority for 
both types of materials was below a 
total particulate concentration of 5 mg/ 
m*. Other findings from the sample 
analyses regarding benzene solubles 
were that (1) 74 percent of the kettlemen 
samples exceeded 0.2 mg/m*. (2) 49 
percent of the total pitch samples and 37 
percent of the asphalt samples were 
below 0.2 mg/m*, and (3) 20 percent of 
the samples exceeded 1.0 mg/m*. 

It was concluded based on 
observations during the sampling that 
the roofing industry could take steps to 
insure that 80 percent of the workers 
would be below a benzene soluble limit 
of 0.2 mg/m*. The recommendations to 
accomplish this included: (1) 
maintaining the prescribed hot material 
temperature. (2) selecting appropriately 
sized equipment and repairing broken 
equipment, and (3) training workers to 
incorporate work practices to minimize 
exposure potential (e.g., working 
upwind). 

The study also concluded that 
reducing all exposures to below 0.2 mg/ 
m* without the use of respirators would 
be a difficult task. The factors cited for 
this were: (1) uncontrollable site 
ventilation—some workers could not 
avoid exposure because of wind 
direction and work pattern, and (2) some 
tasks involve a high exposure potential. 
The data indicated that exposures for 
virtually all workers would be below the 
proposed PEL of 5 mg/m*. A remedial 
action sufricient to control 
overexposures is the use of a filter mask 
for workers known to be exposed to 
excessive hot emissions. 

NIOSH conducted an environmental 
survey during the application of a 
petroleum asphalt roof at a site in 
Houston. Texas in 1983 (3J. The survey 
was conducted during a two day period. 
Petroleum asphalt plugs were melted in 
a heated metal container. The liquified 
asphalt was transferred to a hot 
application vessel and mopped on to the 
prepared roofing surface. 

Eleven samples were obtained during 
the two day period and evaluated for 
benzene solubles. The airborne 
concentrations ranged from 0.110 mg/m* 
to 1.440 mg/m*. The highest airborne 
^^ncentration reported was incurred by 
the kettleman. 


A number of measures recommended 
by NIOSH to minimize contact with 
pitch would apply to asphalt as well. 
These included: (1) roofers should stay 
upwind of the pitch fume as much as 
possible, (2) showers should be taken 
after work each day and workers should 
have a change of clothes after 
showering, (3) workers should wear 
clean clothes each day, (4) workers 
should use waterless cleansers, and (5) 
personal protective equipment should 
consist of long-sleeved shirts that are 
tight-fitted at the wrists, full-length 
pants that extend to the shoes, goggles, 
gloves, and respirators. Respirators 
should be approved for protection from 
organic vapors. The application of these 
control methods would provide 
adequate protection to workers and 
enable compliance with the proposed 
PEL. 

NIOSH conducted an environmental 
survey for the U.S. Corps of Engineers, 
Kansas City Supply Depot in 1983, to 
evaluate working conditions during a re- 
roofing job [5). ASTM Type III asphalt 
was used as the roof cement material. 
The survey was conducted over a three 
day period. The asphalt was received in 
met^ containers and placed in a 300 
gallon propane-fired kettle for melting. 
The material was heated to about 450 
degrees Fahrenheit €uid mechanically 
pumped to the roof. The hot asphalt 
material was stored in a hot lugger until 
needed. The lugger was wheeled to the 
point of application where the asphalt 
was dispensed into mopping buckets. 
The asphalt was mopped onto the plies 
of roofing felt that were previously laid 
over the roof deck structure. A final 
flood coat of asphalt was then mopped 
over the entire surface. This was 
followed by the application of a layer of 
gravel that completed the finishing of 
the roofing surface. 

The full shift average exposures to 
asphalt fume for the kettleman and the 
crew were 0.83 mg/m* and 0.31 mg/m*, 
respectively. Recommendations to 
reduce exposures included: the 
scheduling of work to reduce the 
number of employees exposed, locating 
the kettle and work areas to reduce 
exposure to fumes, and keeping the 
temperature of the kettle at an absolute 
minimum necessary to meet material 
specifications. 

CONSAD conducted a site visit to 
assess the exposure to asphalt fume 
during the heating and application of 
petroleum asphalt for a 4-ply built-up 
roof system in Washington, D.C. in 
January, 1990 [2; Firm 01). Four workers 
were monitored during the heating and 
hot asphalt application. Specifically, 
these workers can be characterized as 
kettleman, material handler, paper 


setter, and mop man. The sampling 
results showed worker exposures 
ranging from 0.06 mg/m* to 0.85 rag/m* 
on an 8-hour TWA basis. None of the 
four workers had exposures which 
exceeded the proposed PEL of 5 mg/m*. 

The installation of a single ply 
membrane rubber-based roofing system 
involves the use of sprayed, rolled, and 
brushed-on adhesives. These adhesives 
are applied following the mounting of 
the insulation to the roof decking and 
the layout of the rubber roof membrane. 
The adhesive is sprayed on the back of 
the membrane and rolled by workers 
that follow the sprayer. The seams of 
the membrane are brush coated with a 
lap seam adhesive and hand rolled. The 
workers are exposed to the solvents 
contained in the adhesives, including 
acetone, n-heptane, n-hexane, toluene, 
and xylene. 

With the natural ventilation present 
when working outdoors, the likelihood 
of overexposure to any of the described 
organic solvents is considered to be 
minimal. Engineering controls on an 
open roofing application project do not 
appear to be practical or feasible and 
therefore controls would be limited to 
respiratory protective equipment if 
necessary. For exposures that are 
relatively high, disposable organic vapor 
masks would be appropriate. 

NIOSH conducted a field survey to 
evaluate the potential of worker 
exposures in the application of a single 
ply rubber roofing system in Dayton. 
Ohio in 1983 [6]. Thirteen personal 
breathing zone samples were taken on 
two to six workers performing the 
application as described above over a 
four day period. The samples were 
analyzed for the solvents contained in 
the roofing adhesives: xylene, toluene, 
acetone, ethyl benzene, and hexane. 

The analytical results for the thirteen 
personal samples were compared to 
0SHA*8 proposed standards. It was 
determined that the combined exposure 
to each worker was below that allowed 
by the proposed PELs. This indicates 
that the exposures to the workers were 
within OSHA's proposed limits for each 
chemical and below the relevant mixed 
exposure limit, and that compliance 
with the proposed PELs is feasible for 
this activity. 

Other studies by NIOSH as well as 
data gathered by CONSAD during site 
visits confirm that exposures to airborne 
contaminants during the application of 
single-ply membrane systems are 
generally well below the proposed PELs 
[7; pp. 3.18-3.24). If necessary, workers 
can be protected from exposures with 
respirators. 
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The application of a modiHed bitumen 
single ply roof involves possible 
exposures to solvents, asphalt, and 
other airborne substances. The modified 
bitumen roofing membrane is comprised 
of several layers; a rubberized or 
plasticized asphalt sheet, a glass Hber or 
plastic support and a protective film. 
These membranes are applied by torch 
fusing, by setting in hot asphalt or by 
cold setting on a primed surface. 

The likelihood of overexposure to 
airborne contaminants such as asphalt 
fumes, nuisance particulates, or oi^ganic 
solvents'is considered remote In this 
activity due to the method of application 
and the outdoor nature of the work. 
Control options such as local exhaust 
ventilation on an open roofing 
application project are not believed to 
be practical or feasible and therefore 
controls would be limited to improved 
work practices and respiratory 
protective equipment. For moderate 
exposures, disposable organic vapor 
masks would be appropriate with 
potential upgrade to half or full-face 
organic vapor respirators for elevated 
exposures. 

CONSAD observed the installation of 
a modified bitumen roof system during a 
re-roofing project in Washington. D.C. in 
March. 19W [2; Firm 00). The installation 
procedure was conducted on two 
consecutive days. During the first day. 
workers applied a cold-set adhesive to 
the roof de^ and then covered the deck 
with a layer of roofing paper. This was 
followed by the setting of a layer of 
perlite insulation on top of the roofing 
paper. On the second day of work, the 
modified bitumen roof membrane was 
laid out over the insulation and heat set 
into place. To heat set the roofing 
membrane, workers used a propane 
torch heater. 

Five workers were sampled for their 
exposure to the solvents (stoddard 
solvent, styrene and toluene) used 
during the application of the cold-set 
adhesive during the first day of work. 

On the following day, three workers 
were sampled for their exposure to 
asphalt fumes during the installation of 
the roofing membrane. Sampling 
duration associated with the tasks of 
each day’s work was approximately four 
hours. 

For the workers engaged in the 
application of the adhesive, the airborne 
concentrations of the solvents contained 
in the adhesive were non-detectable. 

The three workers engaged in the heat 
setting of the roofing membrane incurred 
8-hour TWA exposures to asphalt fume 
that ranged from 0.04 to 0.20 mg/m* on a 
total particulate basis. It is unlikely that 
worker exposures during the two days 


of this operation exceeded any of the 
proposed PELs. 

TTie application of polyurethane 
roofing is similar to that of polyurethane 
foam insulation applications. 
Polyurethane systems are generally 
comprised of two part mixtures that are 
stored separately in 55 gallon drums. 

One component may consist of 
polymeric and monomeric forms of an 
isocyanate or diisocyanate and the other 
component consists of a mixture 
containing the curing agent, catalyst, 
solvent, and foaming agent. The 
mixtures are pumped from the drums to 
the mixing chamber of the spray gun and 
atomized onto the roof surface to a 
thickness of several inches. 

The spray operator and helper(s) 
engaged in the foam application are 
exposed to airborne concentrations of 
the components of the specific product 
used. The important components may 
include: methylene bisphenyl isocyanate 
(MDI), toluene diisocyanate (TDI). 
alpha-methyl styrene, and 
fluorotrichloromethane. CONSAD found 
no evidence indicating that significant 
exposures occur during this application. 

Roof tear off operations involve the 
removal of the old roofing materials that 
may contain petroleum asphalt, fiber 
board insulation, and asbestos flashing. 
The removal of the old roof is a manual 
operation. However, power saws are 
used to cut the roof into manageable 
pieces for removal. 

Based on the data available for roof 
tear-off operations, exposure to airborne 
particulates generated during this 
activity can be controlled below the PEL 
if the roof is thoroughly wetted. Dust 
exposures can be controlled in most 
situations with the use of water, water 
spray, and wet sweeping work practices. 
If exposures exceed the PEL for 
particulates other than asbestos, then 
the use of a NIOSH approved disposable 
particulate respirator would be 
necessary. These respirators should 
provide adequate protection during this 
activity. If the roof consists of asbestos- 
containing materials then half-mask 
respirators wUh HEPA filters should be 
worn. 

NIOSH conducted a survey to 
evaluate worker exposures to total dust 
and benzene solubles during a roof tear- 
off in Hamilton, Ohio in 1983 [8J. The 
tear-off work commenced with the 
breaking up of the old roof down to the 
insulation. This was done using a power 
cutter. This was followed by the 
separation and removal of the old 
roofing material. In this step, workers 
pry the old roofing material from the 
support structure while using shovels 
and other hand held prying tools. The 


material was then carted to the edge of 
the roof where it was discarded through 
a plastic chute. 

Six breathing samples were collected 
during the tear-off operation from a 
crew of thirteen workers. The sampling 
time ranged from about ZVz hours to 
about five hours. The total particulate 
concentrations that were reported 
ranged from 2.1 mg/m* to 13.1 mg/m*. 
The analytical results also showed 
concentrations of benzene solubles 
ranging from 0.6 mg/m* to 5.3 mg/m*. 
All six of the workers were exposed to 
total particulate concentrations less 
than the proposed limit of 15 mg/m*, 
and one of the workers exceeded the 
proposed OSHA standard of 5 mg/m* 
for benzene solubles during the tear-off 
operation. Although the roofing material 
contained coal tar pitch, the exposure 
levels are indicative of potential 
exposures to the benzene-soluble 
fraction of asphalt fume during similar 
activities. 

NIOSH recommended a number of 
improvements that could be instituted to 
alleviate worker exposure to dust during 
the removal of roofing. It was advised 
that water should be used to thoroughly 
wet the surface of the roof prior to and 
during tear-off. The use of a vacuum 
system was recommended in 
comparison to power brooms and power 
blowers to remove small debris. Roofers 
should also stay upwind of the dust 
during tear-off if possible. OSHA 
believes that these work practice 
controls would be sufficient to keep 
exposures during this activity below the 
proposed PELs. For highly exposed 
workers, respiratory protection should 
be worn. 

CONSAD conducted a site visit to 
assess exposures to fibers during roof 
tear-off operations in Washington, D.C. 
in January, 1990 [2; Firm 01). Two 
employees were engaged in the tear-off 
operation for the entire shift; both 
employees were sampled. The roof tear- 
off activity consisted of using a power 
cutter to break up the roof into 
manageable pieces and then prying the 
material from the deck using hand tools. 
The waste material was loaded onto a 
wheelbarrow and transported to the 
edge of the roof where it was removed 
from the roof by crane lift. 

The sampling was conducted to 
assess the worker’s exposure to fibrous 
glass dust. The fibrous glass dust was 
generated from the loosening of the 
insulation material that was in pliice 
below the roofing. 

The results of the personal sampling 
showed that both workers were exposed 
to total dust at less 0.1 mg/m* as an 8- 
hour TWA. Because the roofing was 
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thoroughly wetted by heavy rain that 
had f&Uen the night prior to the 
sampling, it is assumed that neither of 
the workers would have exceeded the 
proposed PEL of 1 f / cc. 

Worker exposure to particulates was 
evaluated during the tear-off operation 
of an asphalt roof observed by 
CONSAD [2; Firm 14). The roof removal 
included the use of pry bars and a plow¬ 
like device to lift off the old roofing and 
then the transportation of the waste 
material to a hoist bucket for disposal. 
The removal of the old roofing was 
completed in less than four hours. 

Personal samples were collected from 
two tear-off laborers and evaluated for 
total dust The sample analyses 
indicated airborne concentiations of 
1.95 mg/m* and 1.77 mg/m* for each 
sampling period of 215 minutes. These 
individuals were well within the existing 
and proposed total dust standards. 

The application of asphalt 
waterproofing involves the use of 
asphalt-besed waterproofing products. 
Workers engaged in this operation are 
In contact with the waterproofing 
material and in close proximity to the 
area of application. The exposure 
concerns associated with this activity 
are the asphalt fumes which may 
become significant in poorly ventilated 
ureas. Exposures may also occur due to 
the presence of solvents contained in 
the waterproofing product. These may 
include: Benzene, ethyl benzene, 
petroleum distillates (mineral spirits), 
toluene, and xylene. 

Since the worker is in close proximity 
to the area of application, there is a 
potential for overexposure to asphalt 
fume. Engineering controls to reduce 
worker exposures do not appear 
practical and therefore a disposable 
mask with NIOSH approval for organic 
vapors should be used when 
overexpoaures are a possibility. 
Maintaining the temperature of the 
waterproofing agent to the minimum 
required W'ill help to decrease the 
airborne concentration of fumes 
produced. Exposures during this activity 
can be kept below the proposed PEL 
through the use of appropriate work 
practices and, if necessary, respiratory 
protection. 

Insulation Inatallotlon and Removal. 
Applying and installing insulation can 
cause potential exposures to airborne 
concentrations of the material involved. 
Typical insulation materials include: 
Fiberglass, mineral wool, and foam. 
Insulating foams may be some type of 
polyurethane or a urea-formaldehyde 
product The manner of applying or 
installing the Insulation can be either a 
manual or mechanically assisted type 
operation. In the manual operation, the 


w^orker installs the insulation by hand 
(e.g., the installation of fiberglass batts. 
the wrapping of pipe, eta). One 
mechanically assisted process involves 
fiberglass or mineral wool blown into 
place by a pneumatic blower. In another 
process, an insulating foam is produced 
and sprayed into place. 

Exposures to the solvents, fiberglass, 
minerals and other particulate matter in 
installing insulation will be highly 
variable dependent upon the nature of 
the job site. Exposures will vary 
depending on whether or not workers 
are in a relatively confined area, such as 
an attic, or in a well ventilated area, 
such as an open bay structure. When 
woric is conducted in a relatively 
confined area, a fresh air supply would 
be likely to eliminate any overexposure 
to the solvent portions of the various 
application methods. In confined areas 
where insulation is being blown in 
place, it is possible that respiratory 
protective devices will be required to 
control the particulate and/or fiber 
exposures. 

There is a greater potential for 
significant worker exposure to fiberglass 
and mineral wool dust generated by the 
blown-in process than in the manual 
process. There may also be exposures to 
the substances contained in the 
mechanically assisted spraying 
application. There may be additional 
exposures encountered in the manual 

f >roce88 if any adhesives are used to 
asten the insulation to equipment, pipes 
or ducts. These exposures generally 
consist of the solvents contained in the 
adhesive. 

A study prepared for NIOSH was 
conducted on polyurethane foam 
application activities [9]. Personal 
samples were collected from two 
workers to determine their exposure to 
MDl (methylene bisphenyl isocyanate), 
fluorotrichloro-methane, alpha-methyl 
stjTene, dimethylcyclohexylamine, and 
total particulates during the foam 
application. The application of the foam 
was made to the interior walls of a 
refrigeration room of a food warehouse 
that was under construction. A personal 
sample was also taken on both workers 
to determine their exposure to 2- 
ethoxyethanol. The 2-ethoxyethanol is 
reported as not being extensively used 
during application but was used during 
a repair period. 

The results of this study showed that 
both of the workers exceeded OSHA*8 
proposed MOl ceiling level of 0.02 ppm 
during foam application. None of the 
other chemical substances exceeded 
OSHA's proposed exposure limit. 

NIOSH concluded that engineering 
controls to reduce MDl levels during 
indoor foam application would be 


desirable but because of the highly 
mobile nature of the spraying operation, 
engineering controls could not be 
effectively applied (7; p. 3.27). NIOSH 
also stated that the use of conventional 
fans and ducting would be impraq)ica! 
because of the tendency of foam 
particles to adhere to surfaces. As a 
result of these difficulties, NIOSH 
recommended the use of a Tj^pe C 
supplied air respirator with full 
facepiece, operated in the positive 
pressure mode during the indoor foam 
spraying of MDl. 

Another report that was prepared for 
NIOSH discusses the exposures 
associated with the application of 
mineral wool blankets to an effluent 
combustion gas duct [10]. Two workers 
were monitored for mineral wool fibers, 
total suspended particulate matter, and 
re.spirable particulate matter. The 
average airborne concentrations during 
the work shift for all personal samples 
were 0.076 f/cc for fiber concentrations. 
2.271 mg/m* for total particulates, and 
0.871 mg/m* for respirable particulates. 
The exposure concentrertions to mineral 
wool fiber were within OSRA’s 
proposed PEL of 1 f/cc. Approved 
disposable respirators were supplied to 
the workers and their continued 
availability was recommended. 

This report also discusses the 
exposures associated with **blown-in** 
mineral wool insulation (10). In the 
report, two workers were monitored for 
their exposures to mineral wool fibers 
and total airborne particulate matter. 

The installers used their truck that 
contained a gasoline-powered blower 
into which the bagged insulation was 
emptied. The hopper was tended by one 
of the workers during the blowing 
process. The insulation was loosened 
within the hopper and blown by a 
centrifugal fan through a hose to a house 
attic where it was applied. The second 
worker was stationed in the attic and 
directed the depth of the insulation 
applied. 

The personal sampling results of the 
worker in the truck showed the 
following exposures: Mineral wool 
fibers. 0.087-0.238 f/cc; particulate 
matter. 0.910 mg/m*. The monitored 
results of the worker stationed in the 
attic were 0656-1.359 f/cc for mineral 
wool and 7.76 mg/m* for total 
particulate matter. It can be concluded 
that without the use of disposable 
respirators the workers* exposure to 
mineral wool in this study would have 
exceeded OSHA’s proposed fiber 
standard of 1 f/cc (fiber count based on 
aspect ratio of 3 to 1). The workers' 
exposures to the metals contained in the 
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dust were within the respective 
proposed limits. 

In another report prepared for NIOSH 
on the same insulation application 
process [10]. the sampling results were 
reported as 0.035 f/cc mineral wool and 
0.01 mg/m* total particulate for the 
truck worker, and as 0.552 f/cc mineral 
wool and 41 mg/m* total particulates for 
the applicator. The use of appropriate 
respiratory protection would enable 
worker exposures to be kept below the 
proposed PELs in such conditions. 

CONSAD conducted air sampling of a 
worker involved in the installation of 
fiberglass batts during the renovation of 
an institutional facility in Aspen. 
Colorado in June. 1990 [2; Firm 24B]. The 
insulation worker placed the batts 
between the studs and up against one 
side of a dry wall panel. The fiberglass 
installer was sampled for 285 minutes. 

The results of the breathing zone 
sampling showed that the insulator had 
been exposed to an 0-hour TWA 
concentration of 7.21 mg/m* total 
particulate. The airborne concentration 
during the sampling period was 12.14 
mg/m*. This worker’s exposure to total 
dust would be considered in compliance 
with the proposed PELs, A fiber count 
exposure estimate was attempted but 
was not determined because most of the 
particulates were not fibrous. The 
fiberglass installer wore a disposable 
dust mask, hard hat, and safety shoes 
during the application. This equipment 
was considered sufficient for protection 
from exposures above the proposed 
PELS. 

CONSAD conducted personal air 
sampling during the installation of 
fiberglass wool insulation in two 
residential structures in Panama City, 
Florida in June, 1990 [2; Firm 26A]. Two 
workers were involved. One of the 
workers was stationed in a truck and 
fed the fiberglass insulation into a Volu- 
matic II pneumatic blower. The other 
worker controlled the application of the 
insulation within the attic spaces of the 
residences. 

The workers were evaluated for 
exposure to airborne fiber 
concentrations at one of the residences 
and total particulate exposures at the 
other. The length of the sampling period 
was 90 minutes for fiber determinations 
and 106 minutes for total particulates. 

Under the NIOSH “B” counting rules, 
it was determined that the sprayer 
operator was exposed to airborne 
concentrations of 1.7 f/cc and 0.3 f/cc 
during two individual sampling peHods. 
Based on these airborne concentrations, 
the equivalent 8-hour TWA was 
determined to be 0.6 f/cc. It was further 
determined that this worker was 
exposed to a total particulate 


concentration of 11.5 mg/m* at the 
second residence. The equivalent of an 
8-hour TWA of 10.1 mg/m* was 
estimated based on the spraying of four 
attics per day of equivalent size to the 
one observed. 

Under NIOSH ’’B” and OSHA 
counting rules, it was determined that 
the insulation feeder operator was 
exposed to 0.4 f/cc and 0.2 f/cc in the 
two sampling periods. These values 
were also determined as being 
equivalent to 8-hour TWA exposure 
concentrations. The airborne exposure 
to total particulates was determined to 
be 0.85 mg/m* which resulted in an 
equivalent 8-hour TWA of 0.74 mg/m*. 
Exposures for both of the workers were 
below proposed PELs. 

The application of fireproofing 
material is similar to that of insulation. 
Fireproofing material is applied to steel 
structural members and the metal 
deckings of buildings. Fireproofing 
material that is similar to a mortar or 
plaster is prepared by filling a mixer 
with the bagged dry material and adding 
water. The material is then pumped to 
the point of application and is sprayed 
on using compressed air. Workers who 
are engaged in the mixing process are 
exposed to particulates such as gypsum, 
plaster of Paris, and calcium carbonate 
during the dumping of the bags into the 
mixer. Fireproofing applicators are 
potentially exposed to particulates from 
the spray and dispersion of the 
fireproofing material. 

Mixer areas can be enclosed in wood 
or plastic on wood studding and placed 
under negative pressure using a portable 
exhaust system. By doing so, dust 
generated during the dumping of dry 
bagged ingredients would be contained 
within the enclosure and safely 
exhausted to areas remote from the 
operations. If any bulk raw materials 
are used they should be kept wet prior 
to adding them to the mixer. Water 
sprays or wet sweeping should be used 
to clean up any spilled materials to 
reduce ambient concentrations of dust. 
Where these controls are not effective to 
reduce exposures below the PEL, 
respiratory protection in the form of 
disposable dust mask would be 
required. 

While selective solvents may be 
added to the batches as curing agents, 
the quantities of such materials are 
small in proportion to the overall mix. In 
conjunction with the wet method of 
application, the likelihood of worker 
exposures in excess of corresponding 
PELs is remote. 

CONSAD conducted a site visit to 
evaluate exposures to workers engaged 
in the application of fireproofing 
material in Indianapolis, Indiana in 


March, 1990 [2; Firm 07]. At this 
particular site, a fireproofing material 
consisting of gypsum, cellulose, fibrous 
glass, and less than 3 percent quartz 
was sprayed on to structural members 
and exposed steel floor decking. Three 
crews consisting of four workers were 
involved in the activity. Each crew 
consisted of one mixer operator, one 
spray applicator, and two workers who 
transported the spray applicator on a 
portable scaffold. Two mixer operators 
and two sprayers were sampled for 
exposures to total silica dust. 

The sample results showed that the 
percentage silica in the dust was less 
than one percent. The personal samples 
of the mixer operators were 30.7 mg/m* 
and 87.2 mg/m* on an 8-hour TWA 
basis. These exposures exceeded both 
the existing and proposed total dust 
standards. However, the sample results 
of the spray applicators were evaluated 
at 8-hour TWAs of 1.8 mg/m* and 3.34 
mg/m*. 

Mixer operators doing this activity 
have a greater potential for 
overexposure than do the spray 
applicators. Mixer operators handle and 
dump dry material from bags: this 
activity is the primary source of 
airborne exposure. However, once the 
material is wetted in the mixing process, 
the potential for overexposure is 
reduced significantly. As discussed 
above, standard controls and work 
practices for handling dusty materials 
should be employed. The use of 
appropriate engineering controls, work 
practices, and if necessary, respiratory 
protection, can reduce worker exposures 
during this activity to levels below the 
proposed PELs. 

Insulation removal activities can be 
divided into those involving asbestos 
and those where asbestos is not present. 
In addition to asbestos exposure, 
workers may experience exposures to 
plaster based materials such as gypsum, 
calcium sulfate, calcium carbonate and 
particulates not otherwise regulated. 
Further, the use of organic solvents and 
strippers to facilitate removal may 
involve potential exposures. 

Specific regulations exist concerning 
the removal of asbestos-containing 
insulation. These regulations outline 
strict controls when handling asbestos- 
containing material. The controls 
include: total enclosure with exhaust 
(negative pressure) of the work area, 
wetting of the insulation prior to 
removal, and use of respiratory 
protection to help prevent Inhalation of 
fibers. The control of asbestos fibers 
should ensure compliance with the 
proposed PElLs for other substances. 
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In the removal of insulation not 
containing asbestos, the relevant 
materials involved‘&re generally 
fiberglass or mineral wool compositions. 
The manual removal of such materials 
will generate particulate matter 
comprised of these materials. Workers 
engaged in this activity will have the 
potential for exposure to these 
substances and other substances that 
may have to be removed so that the 
insulation can be accessed, such as 
gypsum, calcium sulfate and calcium 
carbonate. Further exposures may be 
incurred if the Insulation is seoired by 
adhesives and organic solvents or 
strippers are needed to facilitate the 
removal. 

Exposure to airborne particulates 
during this activity can most likely be 
controlled through a combination of 
engineering and good work practice 
controls, libe engineering controls 
consist of constructing a total enclosure 
of the work area. Air should be removed 
from the enclosure by attaching an 
exhaust unit. Prior to removing the 
insulation, it should be thoroughly 
wetted with a water spray to suppress 
dust generated during the activity. 

Debris on the floor should be cleaned by 
wet sweeping work practices. If these or 
similar controls can be implemented, the 
use of respirators would most likely not 
be required. 

Painting and Other Exposures to 
Surface Coatings. Different activities 
causing exposures to paints were 
evaluated separately based on 
differences in work conditions, control 
potentials, and substances present. The 
activities identifled include exterior 
painting of masonry finishes, exterior 
painting of wood finishes, exterior 
painting on steel, grinding/drilling/ 
cutti^ of painted surfaces, interior 
application of floor coatings, interior 
painting of metal substrates. Interior 
painting of walls and ceilings, and 
surface cleaning and stripping. 

The painting of exterior masonry can 
be performed by the usual methods of 
application: brush, roller, and spray. The 
paint is the source of exposure to 
workers engaged in this activity and the 
type employed will determine the 
specific chemical exposure. Alkyd and 
epoxy type coatings are generally used 
for this application. The solvents 
contained in these coatings constitute 
the primary exposure hazard but 
unreacted epoxy monomer, e.g., 
epichlorohydrin, may also be present. 

^terior painting applications (spray, 
roller, brush) result in at least some 
exposure to solvent vapors. The degree 
to which painters may be exposed to 
solvent vapors is dependent upon 
several factors: The method of 


application, nature of the work area 
(enclosed space or open area), and 
employee work practices. In most 
situations with adequate ventilation, 
exposures are likely to be below the 
relevant proposed PELs. When 
conditions are such that exposures 
become concentrated, reducing 
employee exposures will most likely 
involve the use of respiratory protection 
because engineering controls are often 
difficult to implement. For solvent 
vapors, a half-mask organic vapor 
cartridge respirator would be sufficient 
to protect workers from overexposure. 
Some paints contain chemical 
substances (epichlorohydrin, methyl 
alcohol) for which these types of 
respirators will not provide adequate 
protection. In this situation, an air- 
supplied respirator may be necessary. 

Some paints also contain substances 
for which OSHA is proposing a “skin” 
designation. Two such substances 
Include methyl alcohol and mercury 
(aryl and inorganic mercury 
compounds). Natural rubber or neoprene 
gloves provide adequate skin protection 
against these substances in most 
instances. 

The exterior painting of wood is 
assumed to be applied either by brush or 
roller methods. The coatings used for 
wood finishes consist of stains, 
varnishes, lacquers, paints, and primers. 
The hazardous exposure potential from 
coating material is likely to be the 
solvent(8) contained in the product. 

In most applications, exposures are 
expected to remain below the proposed 
PELS. As discussed above, 
implementation of engineering controls 
are often difficult with exterior painting 
operations. In the event of concentrated 
exposures, respirators would offer 
protection from potential overexposures. 

The exterior painting of steel can be 
performed either by brush or spray 
methods. The type of paint used will be 
dependent upon the corrosiveness of the 
environment. Workers engaged in the 
activity are likely to experience some 
exposure to the solvent(s) of the product 
that is applied. The use of epoxy and 
urethane coatings may also present 
additional exposure risks to unreacted 
monomer residues, e.g., epichlorohydrin. 
methylene bisphenyl isocyanate (MDI), 
and toluene diisocyanate (TDI). 

In construction, most painting of steel 
is done with conventional air spray 
equipment. Particulate and solvent 
vapor exposures in excess of allowable 
limits are possible due to overspray and 
rebound if adequate controls are not 
used. As with other exterior painting 
activities, implementation of engineering 
control measures is difficult. Most 
exterior painting on steel is conducted 


with employees wearing respiratory 
protection. For protection against 
inhalation of solvent vapors, a half¬ 
mask organic vapor cartridge respirator 
would be required. In the application of 
two component urethane and epoxy 
paint systems, operators may be 
required to wear air-supplied 
respirators. 

Dermatitis and other skin conditions 
resulting from contact with solvents or 
thinners and sensitization from epoxy 
mixtures are potential health problems if 
skin contact is not minimized. 
Substances commonly found in paint for 
which OSHA is proposing a “skin” 
designation include: mercury, aryl and 
inorganic mercury compounds, n-butyl 
alcohol, and methyl alcohol. Natural 
rubber or neoprene gloves will provide 
adequate skin protection against these 
substances in most instances. 

CONSAD conducted air sampling to 
evaluate the exposures with the use of a 
two-part epoxy-polyamide paint during 
a bridge renovation project near 
Scranton. Pennsylvania in April, 1990 (2; 
Firm 25]. Three painters were sampled 
for petroleum distillates (mineral spirits] 
and xylene while spray painting the 
structural members of the bridge. 

Exposures to petroleum distillates of 
0.83 mg/m* TWA8 were observed for 
the three painters. The 8-hour TWA 
exposures to xylene ranged from 0.313 
ppm to 1.875 ppm. The maximum level of 
exposure obtained during sampling was 
9 ppm. Worker exposure to these 
substances was considered to be 
adequately controlled because airborne 
concentrations were less than 10 percent 
of the proposed PELs. The painters 
utilized personal protective equipment 
that included air-supplied helmets, 
coveralls, gloves, and safety shoes. 

CONSAD also observed the exterior 
painting of a steel bridge during new 
construction of a commuter rail transit 
line in Chicago, Illinois in May. 1990 [2; 
Firm 20). The work consisted of the 
application of a base coat and top coat 
by the conventional compressed air 
spraying method. The painting operation 
was surveyed over a two day period. 

The base coat was a two-part epoxy 
that contained aluminum metal pigment 
and solvents (xylene and toluene). The 
top coat product, a two-part 
polyurethane, contained xylene, n-butyl 
acetate, cyclohexanone, hexone (MiBK). 
toluene, and hexamethylene 
diisocyanate. 

One personal air sample was obtained 
for each of the three components during 
the base application. The analytical 
determination for the airborne presence 
of aluminum indicated an exposure of 
0.42 mg/m* as an 8-hour TWA. The 
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proposed PEL for ahiminum metal dust 
is 15 mg/m* on a TWA8 basis. 

The exposure to xylene during the 
base coat application was calculated at 
45 ppm TWA8. The airborne 
concentration of toluene indicated a 
breathing zone exposure 5.0 ppm TWA0. 
It was concluded that no exi> 08 ures 
above the proposed PELs occurred 
during this activity. 

During the application of the top coat, 
two of the painters were sampled for 
each of the substances identified above 
except for hexamethylene diisocyanate 
(HDI), for which there is no proposed 
PEL. The sampling results in parts per 
million as eight hotxr time weighted 
averages are as follows: 


Sub6tafx» 

Painter 

01 

Pairiter 

02 

Pro¬ 

posed 

PEL 

N^xityt acetate- 

6.0 

5.3 

150 

Cydohexanone_ 

0.1 

0.1 

26 

Hexone (MIBK)_ 

ao 

76 

50 

Tokiene- 

a? 

0.6 

100 

Xylene_ 

20 

18 

HK) 


It can be concluded that all of the 
painters sampled during the base and 
top coat applications were within the 
proposed individual limits. It can also be 
concluded that the combined equivalent 
exposme based on the proposed 
standards was less than unity and 
therefore acceptable. 

All of the painters under 
consideration employed respiratory 
devices. The base coat applicator wore 
a supplied-air helmet, wMe the top coat 
painters used half-mask organic vapor 
cartridges. The base coater also wore a 
cape, work gloves, and safety glasses. 
Both of the top coat painters used w^ork 
gloves and wore long-sleeved shirts. 
Only one of the top coat painters 
utilized eye protection. 

Three painters and a flagman were 
evaluated by CONSAD on April 24,1990 
for their exposure to zinc dust during a 
bridge renovation project near Scranton, 
Pennsylvania in which a zinc-based 
primer was applied [2; Firm 15]. The 
primer was applied by the conventional 
compressed air spray method. 

The three painters were exposed to 
airborne concentrations of zinc dust 
ranging from 3.64 mg/m* to 11.20 mg/ 
m*. However, since Ae work was only 
performed for about an hour, the 
equivalent 8-hour TWA exposures 
ranged from 0.33 to 1.17 mg/m*. The 
flagman was exposed to an airborne 
concentration of zinc dust of 0.38 mg/m* 
during the work period. The proposed 
PEL for zinc oxide total dust is 10 mg/ 
m*. Although none of the sampled 
workers had exposures which exceeded 


the proposed PEL on an 8-hour TWA 
basis, if painting operations last longer 
the potential for overexposure may be 
possible. 

Personal protective equipment needed 
to protect the painters includes 
respirators, full body covering, gloves, 
and safety shoes. This equipment is 
consider^ sufficient for protection from 
overexposures. 

Workers that grind, drill or cut 
painted surfaces are susceptible to 
exposures generated by the action of the 
tools on these surfaces. Workers 
engaged in this activity will be exposed 
to the dispersed particulate matter of the 
surface material (e.g., iron oxide, 
chromium, zinc dust, etc.) and 
constituents of the paint, (e.g., lead, 
chromium, and zinc). 

The principal dust control technique 
for grinding operations is ventilation. 
Portable grinding tools can be 
effectively exhausted by equipment that 
is retrofitted directly onto the tool. One 
such technique that has been successful 
in controlling dust fitnn grinding is a 
low-volume high velocity exhaust 
system. In addition to ventilation, the 
use of water on grinding, drilling, or 
cutting operations can also help reduce 
the airborne particulate generated 
during these operations. If engineering 
controls cannot adequately reduce 
airborne dust concentrations, then 
disposable dust mask respirators can be 
used to reduce exposure levels to below 
those required by the proposed rule. 

Investigations of grinding, drilling, and 
cutting activities by NIOSH indicate that 
the potential for overexposure to several 
substances exists. One study of 
exposiires during the power brushing of 
painted metal st^aces at a Connecticut 
nuclear power station in 1981 shows 
that 8-faour TWA exposures exceeded 
the proposed standanls for lead, iron, 
and total particulates [llj. 

A1983 technical evaluation conducted 
by NIOSH and the Massachusetts 
Division of Occupational Hygiene 
assessed lead exposures to workers on 
the Tobin-Mystic River Bridge project 
near Charlestown, Massachusetts [12]. 
Worfeers were evaluated while scraping 
lead-based paint with pneumatic and 
hand tools; airborne concentrations of 
lead at levels far above the proposed 
PEL of 50 pg/m* were common. The use 
of appropriate respiratory protection, 
including positive-pressure air-supplied 
respirators, was recommended to 
adequately control worker exposures. 

In addition to engineering and work 
practice controls, appropriate 
respiratory protection should be utilized 
to ensure that worker exposures do not 
exceed the proposed PELs for any of the 
regulated substances that may be 


present. The potential for airborne 
levels of lead to reach hazardous levels 
is often underestimated when dealing 
with painted surfaces. 

During the interior application of floor 
coatings workers use a number of 
different coating materials specific to a 
given application. Flooring coatings 
include ordinary paint (such as an 
alkyd), and polyurethane coatings. 
Whichever coating is selected, worker 
exposures arise primarily from the 
epoxy and isocyanate monomers and 
the organic solvents contained in the 
coating products. 

Floor coating operations that occur 
indoors may result in excessive organic 
vapor exposures in worker breathing 
zones when provisions are not made to 
supply adequate ventilation. Fresh air 
should be blown into the work area to 
dilute solvent vapors. For most of the 
common solvents found in floor 
coatings, half-mask organic vapor 
cartridge respirators provide sufficient 
protection. Although overexposure to 
any of the monomeric isocyanates or 
diisocyanatea is unlikely, a supplied-air 
respirator would be the appropriate 
form of protection due to poor warning 
properties (odor threshold] associated 
with these substances. 

Personal air samples were collected 
by CONSAD from a three man work 
crew over a three shift, two day period 
during the applications of epoxy and 
polyurethane coatings to a concrete 
floor near Harrisburg. Pennsylvania in 
July, 1990 [2; Firm 29J. Three individual 
applications that consisted of one epoxy 
primer coat, one epoxy levelling coat 
and a finish coat of polyurethane were 
made. Each coating material was a two- 
part mixture that was prepared in five- 
gallon containers at the site. The 
application process requires that each 
coat of material be allowed to dry for 
approximately 6-8 hours before the next 
coat is applied. The workers used long- 
handled rollers and brushes (for trim 
work at the baseboards) during 
application. 

During the applications of the epoxy 
coatings, the workers were evaluated for 
their exposure to xylene, hexone 
(MIBK), epichlorohydrin, and propylene 
glycol monomethyl ether. The airborne 
concentrations of these contaminants 
were within the proposed concentration 
limits during the sampling periods and 
well under the proposed TWA8 PELs. 

This same work crew was also 
evaluated for their exposure to xylene, 
n-butyl acetate, and methyl n-amyl 
ketone during the application of the 
polyurethane finish coat The sampling 
results showed that all of the solvent 
vapors evaluated were within the 
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proposed PELs during the sampling 
period Xylene was the major 
contaminant and an airborne 
concentration of 22 percent of the 
proposed PEL was measured. Two of the 
workers were also evaluated for 
exposure to hexamethylene 
diisocyanate (HDI). an unregulated 
substance with no proposed PEL. The 
airborne exposure to this substance was 
below the level of detection of 0.00054 
ppm. 

During the application of the coating 
system, the workers used personal 
protective equipment that included 
respirators (MSA half-mask or full face 
with NIOSH approved cartridges) and 
rubber gloves. General ventilation was 
provided by a wall fan that was 
operated during the entire application 
time. 

The interior painting of metal 
substrates can involve a number of 
different interior paints. The normal 
means of coating are applicable to this 
activity (e.g., brush, roller, and spray). 
The selection of the particular type of 
paint and application method will 
depend on the environmental conditions 
to which the metal will be subjected. 
Workers involved in this activity will be 
exposed to a number of organic 
solvents. 

Interior painting of metal substrates is 
usually conducted with conventional air 
spray equipment. As data from two 
NIOSH studies indicates (11,13], 
exposures to paint mist or total 
particulates can potentially exceed the 
relevant proposed permissible exposure 
limits. Ventilation techniques such as 
fresh air supply systems or blowers to 
direct airborne contaminants away from 
workers can be applied to reduce 
worker exposures. The use of 
respiratory protection may also be 
applied by some painting crew 
members. For protection against 
inhalation of the particulate portion of 
the paint (fillers, binders, pigments, etc.), 
a disposable respirator will provide 
adequate protection in most situations. 
For overexposures to the solvent portion 
of these coatings, a half-mask organic 
vapor cartridge respirator would be 
required. Painters often use a 
combination half-mask organic vapor 
cartridge respirator with a mist 
removing pre-filter. Some paints contain 
chemical substances (2-Nitropropane, 
methyl chloroform, trichloroethylene) for 
which these types of respirators will not 
provide adequate protection. In these 
inst^ces, a supplied-air respirator 
would be necessary. 

Painters that are engaged in the use of 
compressed air spray painting as an 
application method have a greater 
exposure potenUal to the product 


solvents and other substances than 
when using either a brush or roller. Data 
from NIOSH industrial hygiene surveys 
[11.131 and findings by CONSAD from 
site visits [2; Firms 15. 20, 22, 23. 25. 30] 
indicate that worker exposures during 
each of these activities can be 
controlled to levels below the proposed 
PELs. The combined equivalent 
exposures to the organic substances 
identified were also evaluated as 
capable of being controlled within the 
proposed limits. 

Workers involved in interior painting 
of walls and ceilings generally use either 
a brush or a roller technique, although 
spray painting is also possible. A house 
paint commonly used is water based 
latex, although oil based (alkyd) and 
epoxy paints may also be employed. 
There is the potential for workers to be 
exposed to a number of organic 
substances and solvents contained in 
these paint products. 

If there is an overexposure problem 
when conducting this activity, it most 
likely would occur during spray 
application methods. Inhalation hazards 
are increased due to overspray and 
rebound. In work situations involving 
considerable spraying in areas with 
poor natural ventilation, fresh air should 
be circulated into the workroom area to 
dilute solvent vapors. If adequate 
ventilation cannot be provided, workers 
may need to wear respiratory 
protection. A disposable particulate 
respirator would be sufficient for 
protection against the paint mist. If there 
are organic solvents in the coating, then 
a half-mask organic vapor cartridge 
respirator would be necessary. 

Some paints also contain substances 
for which OSHA is proposing a skin 
designation. Three such substances 
include methyl alcohol, n-butyl alcohol, 
and mercury (aryl and inorganic 
mercury compounds). Natural rubber or 
neoprene gloves will provide adequate 
skin protection against these 
substances. CONSAD assessed the 
exposures with the use of an epoxy type 
paint from a site visit at the construction 
of an industrial facility in Indianapolis. 
Indiana in March, 1990 (2; Firm 12). Two 
painters were sampled for petroleum 
distillates while roller-applying an 
epoxy ester-silica block filler to an 
interior concrete block wall. Three of 
the painters were also sampled for 
exposures to propylene glycol 
monomethyl ether and xylene while 
roller applying an epoxy finish coat to 
the same interior concrete block walls. 

The 8-hour TV\£A results obtained 
from the sampling for petroleum 
distillates were 53 mg/m* and 26 mg/ 
m*. The proposed PEL for this substance 
is 1600 mg/m*. The 6-hour TWA 


sampling results for exposure to 
propylene glycol monomethyl ether 
ranged from 0.42 ppm to 2.36 ppm. The 
proposed PEL for this substance is 100 
ppm. The 8-hour TWA exposures to 
xylene ranged from 1.0 ppm to 7.3 ppm. 
Tlie proposed PEL for xylene is 100 ppm. 

Worker exposures to solvent vapors 
were evaluated by CONSAD in May, 
1990 during the interior spray painting of 
structural steel and masonry associated 
with the new construction of an 
industrial facility in Indianapolis. 
Indiana [2; Firm 30]. Eight painters were 
involved in the activity and three were 
sampled for Propylene Glycol 
Monomethyl Ether (PGME) and xylene 
that were contained in the epoxy¬ 
polyamide product. Both compressed air 
and airless spray painting methods were 
employed. 

The 8-hour TWA exposures to PGME 
ranged from 7 ppm to 8 ppm. The 
proposed PEL for PGME is 100 ppm. The 
breathing zone exposures to xylene 
resulted in 8-hour TWAs that ranged 
from 20 ppm to 30 ppm. The maximum 
average airborne exposure received by 
any of the painters during a sampling 
period was 41 ppm over a three hour 
period. The proposed PEL for Xylene is 
100 ppm. It can be concluded that 
worker exposures to these substances 
were within the proposed standards. 

All of the painters wore negative 
pressure half-mask respirators. The 
respirators contained pre-filters and 
organic vapor cartridges. Painters were 
also equipped with rubber gloves, 
protective clothing, and safety glasses. 
General ventilation was provided 
through the use of large fans which 
supplied fresh air to the rooms being 
painted. These fans were placed in the 
entrance and directed air toward the 
ceiling. 

CONSAD obtained personal samples 
from five painters of two independent 
contractors during the painting of the 
inner surface of a large open air atrium 
in Milwaukee, Wisconsin in March, 1990 
[2; Firms 13A and 13B]. Three of the 
workers applied a base and/or a finish 
coat. The other two painters were 
responsible for the final trim work and 
decorative painting in which only a 
finish enamel was used. Brush and 
rollers were the primary paint 
applicators, however, one of the painters 
used a paint sprayer but for less than 
one hour of application time. 

Workers were monitored for airborne 
exposure to petroleum distillates. The 
TWA 8-hour equivalent exposures for 
the three workers involved in the base 
and/or finish coat application were all 
below 60 mg/m*. The 8-hour TWAs of 
the remaining two workers solely 
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involved in the finish coat application 
were below 50 mg/m*. The proposed 
PEL for petroleum distillates is 1600 mg/ 
m*. The painters used protective 
clothing (overalls, gloves) to avoid direct 
skin contact with the materials used 

Breathing rone samples were 
obtained by CONSAD from two painters 
while engaged in the coating of interior 
masonry walla of the shower and locker 
room areas of a building reconstruction 
project in South Park, Pennsylvania in 
April, 1990 [2; Firm 16). The painters 
used a long-handled roller and a brush 
to apply an epoxy paint to the masonry 
block walls. The painting was 
conducted in relatively confined spaces 
with very little natural ventilation. 
Worker exposures to xylene, ethyl 
benzene, 2-butoxyethanol and petroleum 
distillates (naphtha) were evaluated 

The results of the laboratory analysis 
showed that the exposure levels for both 
painters exceeded the proposed PEL for 
xylene of 100 ppm on an 8-hour TWA 
basis. The xylene exposure for one of 
the painters was as high as 200 ppm 
during a two hour sampling period. The 
airborne concentrations and TWA 
exposures for the other substances 
sampled were 50 percent or less of the 
respective proposed PELs, Each of the 
painters wore a NIOSH approved half¬ 
mask organic vapor cartridge respirator 
which should have provided adequate 
inhalation protection. 

CXDNSAD also conducted an 
evaluation of exposures to workers in 
contact with interior wood coating 
materials in a small town near 
Indianapolis, Indiana in May, 1990 [2; 
Firm 23). The painting work under 
consideration was pari of a renovation 
project of an institutional building. Two 
painters were observed: one applying a 
lacquer with an airless sprayer and the 
other applying the same material with a 
brush. Only the sprayer was sampled. 

The breathing zone samples obtained 
were analyzed for 2-butoxyethanol, the 
primary solvent in the lacquer. The 
airborne concentrations surrounding the 
sprayer during a one hour sampling 
peri^ ranged from 2.0 ppm to 7.8 ppm. 
The painting occurred during one-half of 
the shift and the 8-hour TWA 
concentration was estimated to be 2i) 
ppm. The proposed PEL for 
butoxyethanol is 25 ppm and the 
sampled painter was clearly within the 
proposed limits. The painter wore a half¬ 
mask negative pressure respirator with 
pre-mist Biter and organic vapor 
cartridge. 

On another site visit in May, 1990, 
CONSAD evaluated airborne exposures 
associated with the interior painting of 
drywall during the construction of a 
multi-use commercial building in 


Chicago. Illinois [2; Finn 22]. Samples 
were obtained from two painters while 
applying latex flat wall paint by the 
conventional compressed air spray 
method. The work was conducted in a 
large basement area with Uttle natural 
ventilation. Worker exposures to 
titanium dioxide, silica quartz and total 
dust were evaluated. 

Both of the painters were sampled for 
titanium dioxide for a period of 
approximately 155 minutes. The analysis 
of the samples indicated breathing zone 
concentrations of 0.047 mg/m* and 0.057 
mg/m*. The proposed PEL for titanium 
dioxide is 10 mg/m* on a TWA8 basis. 

The analysis of the total dust samples 
determined that they contained 1.2 
percent and 2.4 percent silica quartz. 

The determination of the airborne 
concentration of total dust indicated 
that the painters were exposed to dust 
levels of 12.0 mg/m* and 23.4 mg/m*. 
The 8-hour TWA concentrations were 
calculated as 10.5 mg/m* and 20.5 mg/ 
m*. Exposures to both of these workers 
were considered to have exceeded the 
existing and proposed standards for 
total silica quartz dust and total dust 

One of the painters employed the use 
of a half-mask cartridge respirator and 
the other wore a disposable respirator 
that was not NIOSH approved for spray 
paint mists. The painters also wore 
work gloves and safety shoes. The use 
of appropriate respiratory protection 
can ensure that workers' exposures 
remain below the proposed PELs. 

The application of a solvent or organic 
compounds to concrete, metal, or wood 
surfaces is a preliminary cleaning step 
for many other activities. The 
application of solvents or organic 
compounds will generally be some form 
of direci contact method to allow the 
solvent to clean or work on the surface. 
The solvent or organic compounds may 
be used for general cleaning and specific 
applications. 

Control of organic vapors and gases 
which may be generated from this type 
of work can be achieved with fresh air 
supply blowers. Blowers should be 
locat^ outside the immediate work 
room area to supply fresh air for dilution 
of contaminated air. If dilution becomes 
inadequate to control vapor 
concentrations at or above the PEL, then 
respiratory protection should be used. 
Supplied-air or self-contained breathing 
units are required for exposure to 
chlorinated solvents because these 
solvents have poor warning properties 
(odor threshold) and organic vapor 
cartridges have a short service Ufe. Use 
of disposable half mask organic vapor 
cartridge respirators would be sufficient 
for exposures In excess of the PEL for 
other common organic solvents which 


may be encountered (VM&P Naphtha, 
xylene, toluene). 

CONSAD conducted a site visit in 
January, 1990 to evaluate worker 
exposure to 1,1,1 trichloroethane during 
the cleaning of electrical transformer 
vault (concrete) pads in Arlington, 
Virginia [2; Finn 02]. Three workers 
were directly involved with the 
cleaning, handling and vacuum pick-up 
of the solvent during the shift. Two 
alternating washes of solvent and water 
were performed on each of the three 
vault pads worked on during the shift. 

The activity consisted of pouring the 
solvent from a five gallon container onto 
the floor and broom brushing the 
surface. Two of the three workers were 
engaged in this task. This was followed 
by the vacuum pick-up of the solvent 
which was accomplished by the third 
worker. Water was then sprayed on to 
the floor surface from a hand pump 
sprayer and also broom brushed. This 
again was followed by vacuum pick-up. 
Two solvent and water washes were 
performed on each pad. 

The total time that the workers were 
actually involved with the cleaning 
activity was 280 minutes. The 8-hour 
TWA exposures to 1,1,1 trichloroethane 
obtained from the personal sampling 
ranged from 63 to 80 ppm. These 
exposures include the total time of the 
work shift and zero exposures for the 
time that the workers were not involved 
in the cleaning. The average exposures 
for the time that the workers were 
involved in the cleaning ranged from 107 
to 138 ppm. In any event, the exposures 
to workers were within the proposed 
PEL of 350 ppm. 

The exposures associated with the use 
of a paint stripper were surveyed by 
CONSAD during the painting of a large 
open-air atrium in Milwaukee. 
Wisconsin in March, 1990 [2; Finns 13A 
and ISBJ. Two of the painters were 
involved periodically with the process of 
paint stripping. These two painters were 
sampled for their exposure to petroleum 
distillates from the paint product and 
were sampled for exposure to methylene 
chloride (not included in this 
rulemaking). The 8-hour TWA exposures 
to methylene chloride were 4.75 ppm 
and 6w28 ppm. The maximum average 
level of airborne exposure found was 9.0 
ppm during a five hour sampling period. 
It is believed that similar exposure 
results would have been obtained if 
other chlorinated solvents such as 
methyl chloroform, tricliloroethane, or 
trichloroethylene had been used. If this 
assumption is correct the equivalent 
exposure levels would be below 
proposed PELs for these solvents. 
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Welding and metal fumes. Many 
activities in construction produce 
welding and metal fumes; OSHA has 
evaluated each type of activity to 
determine the nature of exposures and 
the feasibility of controls. The activities 
include welding or cutting of aluminum, 
carbon steel, galvanized steel, and 
stainless steel; burning, cutting or 
welding on materials with painted 
surfaces; soldering and brazing; and 
lead caulking. 

Aluminum is typically used for 
architectural applications but also has 
industrial applications. The welding of 
aluminum is generally achieved using an 
electric arc and shielded with an inert 
gas such as helium. The cutting of 
aluminum stock can be accomplished 
with an oxy-acetylene torch. 

During aluminum welding, the 
contaminants reaching the breathing 
zone of the welder may include ozone, 
nitrogen dioxide, aluminum metal fume 
plus other metallic oxides (zinc, 
magnesium, iron, copper). Of these 
contaminants, one of primary concern is 
ozone [7; p. 3.115]. Ozone is produced by 
ultra\iolet light from the welding arc. 
Ventilation and work practices should 
be used to control exposure to welding 
fumes and gases. Good work practices 
involve using a properly fitted welding 
helmet and keeping the welding plume 
away from the breathing zone w’henever 
possible. The most effective means of 
controlling worker exposure to airborne 
contaminants is through the use of 
portable exhaust ventilation. A properly 
designed exhaust system and hood will 
capture welding contaminants at the 
source before the fumes enter the 
worker’s breathing zone. If exposures to 
metal fumes and ozone cannot be 
controlled through the use of ventilation, 
then respiratory protection may be 
needed The minimum level of 
respiratory protection is a half-mask air 
purifying unit approved for metal fumes 
and ozone. 

Carbon steel is a common 
construction material that has many 
applications. Structural members, 
masonry and stone supporting brackets, 
process tanks, and piping are its most 
common uses. The joining of carbon 
steel components is achieved using an 
electric arc with a shielding gas such as 
carbon dioxide or nitrogen. The 
api^ication of an oxy-acetylene torch to 
carbon steel will achieve any cuttins 
demands. 

The major component of carbon steel 
ts iron. Therefore, the primary airborne 
contaminant to which welders are 
exposed when welding on carbon steel 
18 iron oxide fume. Cases are also 
produced in this welding process. 

Ozone, nitrogen dioxide, and carbon 


monoxide are the most common gases 
formed. These gases usually do not 
create an overexposure problem unless 
the work is conducted in a confined 
area. As with welding on aluminum, 
ventilation and work practices should 
be used to control exposures to welding 
fumes and gases. The most effective 
means of control is the use of portable 
exhaust ventilation. Some 
manufacturers also produce MIG 
welding units with an exhaust system 
directly built into the unit. In this unit, 
the exhaust hose is mounted close to the 
electrode. If engineering controls 
[portable exhaust ventilation or tip- 
exhausted welding gun units] do not 
provide sufHcient protection, then 
respiratory protection should be used to 
supplement them. The minimum level of 
respiratory protection would be a half¬ 
mask air purif 3 dng unit for metal fumes 
and ozone. 

In December 1981, Maryland 
Occupational Safety and Health 
[MOSH) conducted an investigation of 
construction workers that were exposed 
to lead [14J. In one case, employees 
were involved in the removal of blast 
furnace stoves from a steel mill After 
the stoves were removed with the use of 
explosives, the workers used oxy- 
acetylene torches to cut each stove's 
outer steel jacket into pieces that could 
be transported from the site. 

Air sampling of these workers show'ed 
that their exposure to airborne 
concentrations of lead ranged from 
approximately 200 ^tg/m* to 500 /ig/m*. 
In this process lead was a by-prc^uct in 
the blast furnace operation and only 
existed as a surface contaminant V^en 
cutting, the workers used torches four 
feet long that placed thenl farther away 
from the point of fume generation, 
CONSAD conducted site visits to 
evaluate worker exposure to welding 
fume and metals. The observations at 
one firm in Indianapolis, Indiana in 
March, 1990 consisted of the welding 
(fabricating) of limestone wall support 
brackets for an office building. Only one 
welder was observed and sampled 
while joining (stick welding) short 
lengths of carbon steel angles [2; Firm 
06). 

At another site in March, 1990. six 
crews each consisting of one welder and 
one ^nder were involved in the 
welding of carbon steel piping for an 
industrial facility in Indianapolis, 

Indiana [2; Firm 11). Shielded metal arc 
(stick welding) was employed by the 
workers observed. Two welders were 
sampled to assess their exposure to iron 
oxide fume. 

The results of the samples obtained at 
the first site showed that exposure to 
iron oxide was 1.2 mg/m* TWA8 and 


well within the proposed PEL of 10 mg/ 
m*. The samples obtained at the second 
site indicated 8-hour TWA iron oxide 
exposures of 0.14 mg/m* and 0.28 mg/ 
m*. These results also were witliin the 
proposed PEL of 10 mg/m*. Further, the 
workers’ exposures were considered to 
be in compliance with the new PEL for 
welding fume of 5 mg/m* and with 
requirements for additive exposures. 

Galvanized steel has applications in 
situations that demand corrosion 
protection. The welding and cutting of 
this type of material would be the same 
as that of carbon steel (i.e., arc welding, 
and oxy-acetylene torch). 

The primary metal oxide of concern 
when cutting or welding on galvanized 
steel is zinc oxide fume. The same gases 
(ozone, nitro^n dioxide and carbon 
monoxide) discussed in previous 
welding activities are also produced 
when welding on galvaniz^ steel. The 
primary method of controlling worker 
exposures to these airborne 
contaminants is local exhaust 
ventilation. This is most commonly 
achieved with portable exhaust units 
which capture contaminants at the 
source. Where adequate ventilation and 
good work practices are not sufficient to 
control employee exposures below the 
PEL, respiratory protection can be used 
to keep worker exposures below the 
proposed PELs. 

Stainless steel is most often used in 
applications that demand high 
resistance and protection to corrosive 
and contaminating substances (e.g., food 
and drug processing equipment and 
piping, nuclear applications, etc.). The 
welding of the material is accomplished 
with an arc welder and an inert 
shielding gas such as argon or helium. 

Chromium and nickel are important 
constituents of stainless steeL The 
welding and cutting processes typically 
associated with work on stainless steel 
do not appear to generate significant 
amounts of airborne contaminants. 
However, whether a visible plume is 
observed or not, signifrcant 
concentrations of nickel and chromium 
metal fume may be produced. Therefore, 
local exhaust ventilation as discussed 
above should be utilized. 

NIOSH conducted an industrial 
hygiene survey of airborne exposures 
generated during the welding, grinding 
and arc gouging of stainless steel at a 
nuclear power plant in Perry, Ohio (laj. 
Three personal breathing zone samples 
were obtained from three workers and 
analyzed for zinc, iron, lead, nickel, and 
chromium. The sampling durations were 
approximately five hours in length. In 
addition, a consultant of the 
construction contractor also conducted 
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a survey of the same processes which 
NIOSH reviewed. The consultant’s 
survey consisted of obtaining eleven 
breathing zone samples and measuring 
for iron oxide, zinc, nickel and 
chromium. Six personal samples were 
collected for lead and twenty-two 
personal samples were also obtained 
specifically for the determination of the 
presence of chromium VI. 

The reported concentrations of all of 
the personal samples were as follows: 
Zinc. 0.02 mg/m^-0.57 mg/m^; iron. 0.04 
mg/m*-9.9 mg/m^; lead, not detected- 
0.017 mg/m*; nickel. 0.005 mg/m*-0.85 
mg/m*; and chromium. 0.005 mg/m*-l.l 
mg/m*. The results indicate that 
although a potential for overexposure 
exists, adequate ventilation and good 
work practices can be effective in 
keeping exposures below the proposed 
PELS. NIOSH cited vacuuming and 
housekeeping as important means of 
reducing dust levels. If necessary, 
respiratory protection can be used to 
keep worker exposures below the 
proposed PELs. 

CONSAD conducted a site visit to 
assess the exposures to chromium and 
nickel metal fume during the heli-arc 
welding of stainless steel piping during 
the construction of an industrial facility 
in Indianapolis. Indiana in March, 1990 
[2; Firm 11]. Three welders were 
sampled. 

The 8-hour TWA exposure results 
obtained revealed that exposures to 
chromium ranged from 0.0015 to 0.0052 
mg/m* and that exposures to nickel * 
ranged from 0.0011 to 0.0036 mg/m*. The 
average exposure for these workers was 
relatively low because the inspection 
requirements of the project reduced the 
actual arc time. The proposed PELs for 
chromium and nickel are the same at 1.0 
mg/m*. 

Burning, cutting, or welding on steel 
with painted surfaces can potentially 
produce many hazardous airborne 
substances. Exposures can be generated 
in the process of heating a coated steel 
by using an oxy-acetylene torch or an 
arc welder. The exposures that are 
produced consist of the base metal 
compoi^«t8 (e.g., iron oxide, chromium, 
etc.), the volatized components of the 
coating (e.g., lead. zinc, chromium, etc.), 
and the resultant gases that are 
generated (e.g.. ozone and carbon 
monoxide). 

Workers can be adequately protected 
from lead exposures by engineering 
controls and respirators that are 
approved for that purpose. Lead is one 
of the primary health hazards associated 
with burning, welding, and cutting 
activities and is often present in 
relatively large quantities. The lack of 
adequate protection for workers is often 


due to a lack of awareness of the 
presence of lead or the erroneous 
assumption that the amoimt of lead 
fumes generated would not create a 
hazard. 

Control of worker exposures to the 
metal fume and gaseous compounds 
created during the burning processes 
can be accomplished by equipment- 
mounted exhausts on the torches and by 
portable exhausts used as local 
ventilation at the point of operation. 
Screens or partitions between burning 
operations help reduce exposures to any 
workers in adjacent areas. Where 
engineering controls can not adequately 
reduce exposures below PELs, 
supplementary respiratory protective 
equipment can be used. T^is respiratory 
protection could range from half-mask 
respirators to air-supplied systems 
depending upon the nature of the 
contaminant and the level of exposure. 

Maryland Occupational Safety and 
Health (MOSH) conducted an 
investigation after bridge workers were 
hospitalized for acute lead poisoning 
[14]. The workers were engaged in the 
resurfacing of a four-lane hi^way 
bridge that was located over a major 
river. In the course of the normal 
workday, torch cutting, arc welding, and 
grinding were performed. Lead 
overexposures were not expected since 
the work was performed outdoors and it 
was believed that normal air currents 
would disperse the contaminants. 

Personal air sampling was conducted 
on employees that continued to work on 
the bridge. Airborne exposures of up to 
4900 >ig/m* were observed. 
Precautionary measures to protect the 
workers from t^e potential of this health 
hazard were absent. 

An article in Welding Journal 
illustrated several cases which 
demonstrated the potential hazards of 
lead in these types of activities [15]. In 
one case, workers were engaged in the 
cutting and welding of I-beams in a 
conversion project of an old power 
generating station. The work was being 
done indoors in a wide open area that 
was thought to be adequately ventilated. 

The state of Maryland was notified 
that the workers involved had been 
hospitalized for lead poisoning. State 
health Investigators arrived shortly after 
notification and conducted personal air 
sampling on workers who had replaced 
the hospitalized workers. Most of the 
samples reflected airborne 
concentrations of lead in excess of 1,000 
fig/m*, 20 times the proposed 
permissible level (50 /ig/m*). with one 
sample exceeding 1,400 |ig/m*. There 
was no indication that any measures 
were taken to protect the workers from 
lead exposure. 


The Occupational Health Service 
(OHS) of the New Jersey Health 
Department initiated industrial hygiene 
follow-up evaluations subsequent to 
elevated blood lead levels received from 
workers involved in construction 
activities. OHS conducted one such 
industrial hygiene evaluation at a bridge 
construction site [7; p. 3.42]. The project 
involved the rehabilitation of a span 
bridge, which was fabricated from steel 
coated with lead chromate paint. 

A crew of five ironworkers was 
engaged in the process of removing and 
replacing the rivets in the bridge 
structure. The ironworkers would torch 
cut the old rivet heads and punch out 
the remaining part with a pneumatic 
hammer. The replacement nut and bolt 
was installed with an impact wrench. 
Within two weeks of work, all five 
workers became ill. Two of the workers 
were hospitalized and treated for lead 
poisoning. The OHS determined that the 
source of the lead exposure was the 
paint coating of the steel and not the 
rivets which were suspected initially. 
OHS conducted short-term breathing 
zone sampling of a burner and a 
hammer operator. The exposures to lead 
were 5.956 fig/m* and 0.363 mg/m* for 
the burner and hammer operator, 
respectively. The hammer operator’s 
exposure to lead originated from dust 
generated from the hammering out of the 
rivets. Several recommendations were 
made as a result of the evaluation. 

These included: a lead awareness 
program for all workers with lead 
exposure, the use of powered air 
purifying respirators with HEPA filters, 
and medical surveillance. 

In March, 1988 five of nine workers 
employed to demolish a bridge in 
western Massachusetts were diagnosed 
for lead poisoning [16]. These workers 
used oxy-acetylene torches to cut apart 
sections of the bridge. OSHA 
investigators determined that the bridge 
coating contained 30 percent lead by 
weight and that the available respirators 
were not always equipped with the 
proper cartridges to protect the workers 
from lead fume. 

CONSAD conducted a site visit in 
Chicago. Illinois in March, 1990 to 
evaluate worker exposures to coating 
materials and fumes generated during 
the buming/cutting of painted steel [2; 
Firm 09]. The project consisted of the 
installation of a new HVAC and 
sprinkler system as part of the 
renovation of an office building. The 
primary interest in this project was the 
torch cutting enlargement of girder holes 
and the emissions generated from the 
paint coating on the girders. Following 
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the hole enlargement, support plates 
were stick-welded around the holes. 

Two employees were involved in the 
process. One was responsible for the 
torch cutting and the other for the 
welding. Both workers were sampled for 
iron oxide and lead fume. The 8-hour 
TWA exposures to iron oxide fume were 
determined to be 0.16 mg/m* and 0.30 
mg/m* for the torch cutter and the 
welder, respectively. The proposed PEL 
for iron oxide fume is 10 mg/m*. Both of 
the workers experienced overexposures 
to lead, based on a proposed PEL of 0.05 
mg/m*. The TWA 8-hour determinations 
were 2.13 mg/m* and 4.98 mg/m* for the 
torch cutter and the welder, 
respectively. Personal protective 
equipment consisted of cotton gloves, 
long sleeved shirts, safety shoes, and 
welding helmets and shields. The torch 
cutter had a 12" portable fan situated 
behind him to blow fumes away from 
his breathing rone. There also were two 
air fiitration/exhaust units located in the 
work area. 

Soldering and brazing are techniques 
that are used to join metal pieces or 
parts. These techniques use heat in the 
form of a propane, MAPP gas or oxy- 
acetylene flame and a filler metal (tin/ 
lead compositions, rosin core, and 
brazing rods) to join materials. Fluxes 
are us^ in soldering to remove metal 
oxides and surface contaminants from 
the metal surfaces before the filler metal 
is applied. Potential exposure sources 
are the heated metal (e.g.. copper, iron 
oxide), the filler metal (e.g., lead, tin 
oxide and rosin core pyrolysis products) 
and the flux (e.g., zinc chloride, 
ammonium chloride, methyl alcohol and 
ethyl alcohol). 

Brazing operations present potentially 
greater exposure hazards because of 
heat intensity. Most soldering 
operations occur at temperatures that 
are less than 800 T. The melting point of 
the filler metals is relatively low (less 
than 600 *F) and the activity usually 
does not generate significant 
concentrations of metal fume. Brazing 
operations usually occur at 
temperatures In excess of 000 T. The 
temperature of the operation is of major 
importance since it determines the 
vapor pressure of the metals that are 
heated and therefore the potential 
concentration of metal fumes to which 
the employee may be exposed. Because 
most field soldering and brazing work is 
conducted with a torch, it is difficult to 
reflate operating temperatures to 
within recommended limits to reduce 
the amount of metal fumes generated. In 
confined areas, portable exhaust 
ventilation is recommended to remove 
metal fumes and gases associated with 


this type of work. However, worker time 
weighted average exposures to metal 
fumes are usually not exceeded due to 
the limited durations of exposure 
encoimtered with soldering/brazing 
work. 

Fluxes are also used to clean the 
metal surfaces to be bonded. The flux, 
which may be a solid, liquid, paste, or 
gas. is designed to remove su^ace 
contamination and keep the area clean 
until the solder metals can be applied. 

flux is commonly applied by 
Crushing or rolling directly onto the 
metals to be bonded. Most of the fluxing 
compounds do not present a signifleant 
airborne hazard but are corrosive to the 
skin. Therefore, skin contact should be 
minimized by specific work practices 
and good housekeeping. Volatile 
compounds such as alcohols (isopropyl 
ethyl or methyl alcohol) are added to 
fluxes for viscosity purposes. Should a 
potential overexposure to methyl 
alcohol exist, an airline or supplied-atr 
respirator is recommended as well as 
the use of special protective gloves. 
Methyl alcohol is one substance for 
which OSHA is proposing a skin 
designation. A natural rubber or 
neoprene glove would provide adequate 
skin protection. 

CX3NSAD evaluated worker 
exposures to copper, silver, tin oxide 
and zinc chloride during the soldering of 
copper pipe joints in a water heater, 
kitchen sink and bathroom area of a 
single family house in Panama City, 
Florida In June, 1990 [2; Firm 26C]. A 
plumber completed 40 joints in 
approximately three hours. Tin-siJver- 
copper solder wire (lead free) was used 
during this application. The soldering 
flux consisted of zinc chloride. The 
airborne concentrations of the 
contaminants obtained in the sample . 
were ail well below the proposed limits. 

CONSAD conducted another site visit 
to evaluate exposures to plumbers 
during the renovation/remodeling of a 
school building in Bethel Park. 
Pennsylvania in July. 1990 [2; Firm 27j. 
One plumber was sampled for exposure 
to aluminum, copper, lead, silver, and tin 
while soldering copper pipe joints. 

When the plumber was not soldering, he 
was drilling holes for the piping 
installation. All of the exposures were 
below the proposed PELs for the 
individual substances. These exposure 
determinations were considered to be 
representative of the soldering activity 
for an average day. 

The use of lead pots for lead caulking 
activities produces potential exposures 
to lead fumes. Lead caulking is used In 
some commercial construction building 
applications including the sealing of iron 


waste pipe joints. The use of lead for 
this purpose requires that it be liquified. 
The process of heating the lead and its 
application as a liquid presents possible 
exposure to lead oxide fiime. 

Since a lead pot remains stationary 
during heating, a portable exhaust 
system mounted near the pot can control 
lead fume. Appropriate thermostatic 
control devices can also be installed on 
the pot to prevent overheating, thus 
reducing the amount of metal fume. 

Also, the handling of lead requires that 
employees follow good personal hygiene 
and proper work practices to reduce the 
exposure potential. If respiratory 
protection is required, a half-mask 
respirator with NIOSH approved filters 
would be adequate [7; p. 3.136]. 

Concrete work. Workers are 
potentially exposed to a variety of 
substances when doing concrete, brick, 
and masonry work. Woiic activities 
include patching and resurfacing, 
sealing and coating, grinding/drilling/ 
cutting, handling mortar or cement, 
handling and pouring concrete, 
preparing floors with a chemical 
stripper, installing concrete forms, and 
batch mixing of concrete, mortar, and 
cement 

Concrete patching and resurfacing 
work can range from the patching of 
small holes and cracks to a complete 
resurfacing. Various patching products 
are available depending on the 
application, e.g.. epoxy resin patching 
compounds and plastic mortars. 

Many patching and resurfacing 
products contain organic solvents. 

Epoxy compounds,,U8ed extensively in 
this activity, contain amine compounds 
(hardening agents) and organic ether 
compounds which can cause both skin 
sensitization/irritation and respiratory 
tract irritation. For this reason, adequate 
ventilation and good work practice 
controls need to be implemented to 
prevent worker overexposures. Blowers, 
located outside the immediate work 
room area to supply fresh air, dilute 
organic vapors and help to reduce 
exposure levels. There is no indication 
from the available data that exposures 
above the proposed PELs occur during 
this activity. If dilution ventilation 
should prove inadequate to control 
vapor concentrations, then respiratory 
protection would be necessary. 

Sealing and coating operations 
involve the application of products that 
impart a durable finish to concrete or 
that seal it from water penetration. The 
products used for these purposes can be 
applied by brush, roller, and spray. 
Workers engaged In the use of these 
products may be potentially exposed to 
a range of organic solvents and active 
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reagents that these products may 
contain. 

Sealing and coating operations that 
occur indoors may result in excessive 
organic vapor exposures when 
provisions are not made to supply 
adequate ventilation. Fresh air should 
be blown into the work room area to 
dilute solvent vapors. If adequate 
ventilation cannot be provided to the 
work area, respiratory protection may 
be necessary. For most of the solvents 
found in floor sealants, half-mask 
organic vapor cartridge respirators 
provide sufficient protection. 

NIOSH conducted a health hazard 
evaluation to assess the health effects of 
isocyanates during floor waterproofing 
operations at a Philadelphia hospital in 
1984 (17). The floor waterproofing 
activities consisted of the following: (1) 
The caulking of the risers, baseboards, 
uprights, floors, and walls with a 
moisture-cured polyurethane sealant, (2) 
the filling of cracks in the flooring—the 
aliphatic urethane material used was 
troweled into place, (3) the application 
of the deck waterproofing material—one 
part liquid polyurethane was poured 
onto the floor, squeegied, and rolled out 
with a long-handled paint roller, and (4) 
application of the finish coat—two part 
liquid polyurethane jnaterials were 
mixed for about six minutes and applied 
to the flooring with a long-handled paint 
roller and/or brush. The waterproofing 
contained one or more of the 
isocyanates: methylene bisphenyl (MDI), 
polymethylene polyphenyl [PAPI), and 
toluene diisocyanate (TDI). 

Five personal samples were taken. No 
detectable concentrations of the 
monomeric isocyanates and ethylene 
glycol were found in any of the samples. 
NIOSH recommends the use of supplied- 
air full-face respirators for protection 
from overexposures to diisocyanates. 

CONSAD observed the application of 
a waterproofing membrane to a concrete 
floor during the construction of a new 
building in Pittsburgh. Pennsylvania in 
February, 1990 [2; Firm 03). Two 
employees were involved in the process 
of troweling the waterproofing 
membrane onto the floor. Xylene was a 
primary component and therefore 
exposures to the substance were 
evaluated. The analytical 
determinations for the exposures to 
xylene were 7.5 ppm and 3.8 ppm on an 
8-hour TWA basis. The proposed PEL 
for xylene is 100 ppm as an 8-hour TWA. 
The two employees involved in the 
application process wore rubber gloves 
to prevent skin contact. 

Workers that engage in grinding, 
drilling, chipping, or cutting on concrete, 
brick, or masonry can use a variety of 
tools to perform these tasks (e.g., sawing 


equipment, hammer drills, chippers. core 
drills, and jack hammers). Exposures 
result from the generation of particulate 
matter and dust. Workers can be 
exposed to some form of calcium 
silicate, silica (quartz], and other 
partioilate respirable dusts. 

The principal control techniques to 
reduce worker exposures to dust are 
ventilation and enclosure. However, 
airborne dust concentrations can be 
quite high during this activity; the use of 
disposable dust masks is very common. 
In most situations, this type of mask 
should provide adequate protection. 

Worker exposure to silica quartz was 
evaluated by CONSAD during the 
construction of an industrial facility in 
Indianapolis, Indiana in March. 1990 [2; 
Firm 10). The activity involved a worker 
engaged in the cutting of concrete blocks 
with a 14-inch diamond blade cut-off 
saw. The saw cutter was exposed to 
airborne dust containing 8 percent 
quartz at concentrations of 12.5 mg/m’ 
and 57.1 mg/m’during the sampling 
periods. On an 8-hour TWA basis, this 
worker's exposure was estimated to be 
37.8 mg/m’. Thus, the worker was 
overexposed to total particulates and 
exposure to silica quartz respirable dust 
exceeded the proposed standard. 

Personal protective equipment 
including safety glasses, goggles, cotton 
work gloves, and respirators should be 
provided to the employees doing this 
work. The proper use of this equipment 
would provide adequate protection from 
potential overexposures. 

Worker exposure to total silica dust 
was evaluated during the preparation of 
a concrete floor prior to coating near 
Harrisburg, Pennsylvania in July, 1990 
(2; Firm 29). Two workers were sampled 
while using scarifying tools to clean the 
concrete floor surface in areas that 
could not be shotblasted. Samples were 
collected from two workers and from a 
shotblast operator. It was determined 
that the average quartz concentration of 
the dust samples was 30 percent The 
two scarifying workers were exposed to 
airborne dust concentrations of 73.6 mg/ 
m’ and 20.1 mg/m* during the sampling 
periods. Their exposures were 62.3 mg/ 
m’ and 5.0 rag/m’ respectively, on an 8- 
hour TWA basis reflecting minimal 
exposure while not engaged in the 
activity. On the basis of the percentage 
silica determined from the samples, the 
airborne concentrations exceeded the 
proposed standard for total silica quartz 
dust. 

The workers wore personal protective 
equipment including disposable dust 
respirators and safety glasses. The 
disposable respirators were considered 
adequate for nuisance dust and silica. A 
small wall fan provided general 


ventilation to remove contaminants 
during the work period. 

Mortar and cement are common 
products in the work of bricklayers and 
masons. Workers apply mortar when 
working with concrete block, brick, and 
stone. The primary components of 
mortar consist of portland cement and 
sand. The potential for overexposure to 
dust is present at mixing work stations. 
The potential for dust exposures in 
excess of corresponding PELs is unlikely 
after mixing with water. If curing 
compounds are added to the mix. 
workers may be exposed to organic 
solvents. However, the potent.?! for 
overexposure to solvent vapors during 
this activity is remote. 

Handling or pouring concrete and 
troweling and leveling concrete do not 
create significant airborne exposures. 
Concrete is normally delivered to the 
pouring site pre-mixed. As a result, 
workers are not exposed during the 
pouring, leveling, and finishing of 
concrete. Workers that are engaged in 
the application of curing compounds to 
the poured concrete may experience 
exposures to organic solvents contained 
in such products. The potential for 
overexposure to solvent vapors during 
this activity is remote. 

Worker exposure to solvent vapors 
were evaluated by CONSAD during the 
spray application of a concrete curing 
compound in Chicago, Illinois in May. 
1990 [2; Firm 19). Air samples were 
collected from one laborer during the 
application of a concrete curing product 
with a hand-held sprayer. The primary 
solvent was mineral spirits. The 
exposure determination from the 
personal sampling resulted in an 8-hour 
TWA of 10.6 mg/m*. Air concentrations 
of the mineral spirits for three time 
intervals of less than two hours each 
ranged from 31 mg/m’ to 45 mg/m’. The 
proposed PEL for petroleum distillates 
(mineral spirits) is 1,600 mg/m’TWA8. 
Personal protective equipment worn by 
the employee Included a half-mask 
organic vapor cartridge respirator, 
rubber gloves, and eye protection. 

At the construction of a hotel in 
Denver. Colorado in June, 1990. 
CONSAD was present during the 
pouring of concrete and the application 
of a curing material to a concrete 
surface (2; Firm 24AJ. As the pouring 
progressed and the concrete started to 
set and harden, it was worked with 
power floats. A short time before the 
pouring was completed, one worker 
used a hand pump sprayer to coat the 
concrete with a curing agent. Air 
samples were collected and analyzed 
for n-hexane. Two workers were 
sampled. One worker was the curing 
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material applicator and the other was a 
floater working in the area of the 
applied material. The airborne 
concentrations of n-hexane obtained 
during sampling periods of one to three 
hours (representing the highest potential 
exposures) were less than 2 mg/m* for 
each of the workers. The proposed 8- 
hour TWA PEL for n-hexane is 180 mg/ 
m*. 

Preparation work on concrete floors 
using chemical strippers is generally 
done to remove surface impurities or 
prior coatings. Application of the 
chemical strippers is done manually in a 
number of ways, e.g., direct pouring of 
stripper onto the surface followed by 
brushing or rolling. Concrete cleaners 
and strippers may contain mineral acids, 
organic acids or organic solvents. 

Airborne contaminants generated 
from most activities involving 
preparation work on concrete floors can 
be controlled by implementing 
engineering controls. To prevent 
exposures to organic vapors and acid 
mists associated with this work, the use 
of fans to supply fresh air and to blow 
contaminants away from workers 
appears practical. Where exposures 
cannot be controlled within allowable 
limits by engineering controls, 
respiratory protection must be provided. 
For potential overexposures to the most 
common stripping agents (phosphoric 
acid, MEK, toluene. MIBK) the use of a 
disposable half-mask organic vapor 
cartridge/acid gas respirator is 
necessary. 

The preparation and installation of 
concrete forms can cause exposures to 
several substances. Concrete forms are 
casings that hold and shape poured 
concrete. These forms are generally 
made of wood but can be metal as well. 
To prevent the concrete from adhering 
to the forms and to facilitate removal, 
the forms may be coated with oils. 

These oils generally consist of 
petroleum distillates, naphtha, xylene or 
some combination of organic solvents. 
Workers that engage in this activity are 
potentially exposed to these substances. 

Since the majority of this work occurs 
outdoors and is of limited duration, 
exposures can be controlled by 
implementing good work practices 
(working upwind and not overspraying). 
If exposures still exceed the PEL. a half¬ 
mask organic vapor cartridge respirator 
should be used. 

Batch mixing of concrete is normally 
accomplished by adding the ingredients 
(Portland cement, sand and gravel) to 
water in a mixer. Significant airborne 
ust concentrations can be produced 
during this activity. The primary source 
of exposure occurs during the handling 
o bagged material. Most batch mixing 


operations require the operator to 
manually dump dry portland cement 
into the mixer after opening bags with a 
utility knife. Sand is usually stored in 
bulk form near the mixing area and is 
added to the batch by shovel. It is not 
uncommon to find the mixer operator 
covered with dust from the manual 
handling of raw materials. Mixer 
operators may be required to wear a 
single use or disposable dust mask to 
ensure that exposures are kept below 
the proposed PELs. Airborne dust 
concentrations can be reduced with 
isolation, by using a water spray on the 
bulk sand pile, and through the 
implementation of wet sweeping 
practices in the mixing area. 

CONSAD observed the batch 
preparation of concrete and mortar 
during the construction of an industrial 
facility in Indianapolis. Indiana in 
March, 1990 [2; Firm 10]. Two workers 
were sampled for their exposures to 
silica and total dust while engaged in 
the mixing process. The prime activity of 
these workers was adding portland 
cement, sand, gravel and water to the 
two- and four-bag capacity mixers. The 
Portland cement was contained in bags 
while the sand and gravel were piled on 
the ground near the mixers. 

The sample determinations revealed 
that the workers were exposed to 
airborne concentrations of 12.4 mg/m* 
and 13.2 mg/m* of total dust containing 
less than one percent silica quartz on an 
8-hour TWA basis. The primary 
component of the dust generated was 
Portland cement and the proposed PEL 
for this substance is 10 mg/m*. 

The employees were provided with 
personal protective equipment that 
included glasses/goggles, cotton work 
gloves, and respirators. This equipment 
provided adequate employee protection. 

CONSAD observed the installation 
procedure of a terrazzo marble floor 
during the construction of a large multi¬ 
use commercial building in Chicago. 
Illinois in May, 1990 [2; Firm 21). Primary 
tasks included the preparation of the 
flooring material and the grout. The 
components of the flooring material 
consisted of marble chips, white 
Portland cement and sand. The 
components of the grout consisted of 
Portland cement and color pigment. 

These materials and water were added 
to a two-bag mixer. CONSAD evaluated 
the exposures to silica quartz and to 
total dust for the individual responsible 
for the mixing operation. 

During the sampling period of 
approximately four hours, the mixer 
operator was exposed to a total dust 
concentrations of 5.25 mg/m*. Exposures 
to total dust and silica were within the 
proposed limits. CONSAD observed that 


the bulk storage piles of marble chips 
and sand were periodically wetted to 
suppress the dispersion of dust in the 
work area. 

The preparation of mortar is 
analogous to that of concrete. The 
preparer fills a mixer with portland 
cement and sand. The exposures occur 
from filling the mixer with cement from 
bags. There is also the potential of 
exposure to silica (quartz) during the 
sand addition. The control measures 
discussed above also apply to batch 
mixing of mortar and cement. These 
controls include enclosure of the mixing 
area, ventilation, use of a water spray 
on bulk sand piles, and implementation 
of wet sweeping work practices. Where 
these controls fail to reduce worker 
exposures to within acceptable limits, 
an air-purifying dust respirator would 
provide adequate protection. 

Carpentry and Glazing. Activities 
during carpentry and glazing operations 
with potential exposures to airborne 
contaminants include the application of 
caulking compounds and sealants, 
bonding and gluing activities, cutting 
wood, applying wall and floor materials, 
and sanding. 

Caulking involves the use of various 
caulks and sealants to fill cracks or 
spaces left by joints from general 
construction activities such as the 
installation of windows, or caused by 
the movement of material, such as 
asphalt pavement cracks. Generally, the 
caulking or sealant is applied manually 
with a spring-loaded caulking gun. 

Workers using caulks and sealants 
are potentially exposed to solvents 
contained in these joint-filling materials 
but it is unlikely that overexposures to 
solvents will occur during normal use. 
Several commercially available 
products contain tin and mercury 
compounds. These substances may be 
present in small concentrations, and 
workers should protect skin areas where 
contact may ocoir. 

While caulking compounds contain 
many solvents as ingredients, carriers, 
or drying agents, it is unlikely that 
workers would be overexposed to 
corresponding PELs during the normal 
application of these materials. The 
method of application is slow by nature 
and therefore a large volume of 
materials can not be used over a normal 
work day. In addition, the composition 
of the solvent portion of the caulking 
compound is such that it does not 
represent a significant source of 
exposure. 

Bonding and gluing activities are 
common in the carpentry trade. There is 
a potential for exposure primarily to the 
solvent(s) contained in the adhesive. 
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Typical applications would include: 
counter top lamination, panelling 
installation or the joining of work 
pieces. 

As with the application of sealants 
and caulking, the likelihood of worker 
exposure in excess of corresponding 
PELS for the organic solvent components 
of glues and adhesives is believed to be 
remote. The relatively small percentage 
of the solvents in the adhesives, the 
normal mechanical methods of 
application, and the small total volume 
of materials utilized in a given work day 
would normally maintain worker 
exposures below proposed limits. 
However, in situations where single 
applicators spend the majority of their 
day applying adhesives, especially in 
relatively conHned areas, exposures in 
excess of PELa may occur. In these 
instances, fresh air supply blowers can 
be used to dilute the airborne 
concentrations to within acceptable 
limits. In circumstances where this can 
not be achieved, organic vapor 
respirators would be required. In 
addition, some of the materials which 
might be present in a given adhesive, 
such as cyclohexanone, would require 
special gloves such as neoprene, to 
reduce the skin absorption hazard. 

The potential for exposure to soft and 
hard wood dusts exists during the 
cutting of wood. The exposure may 
become significant when workers using 
power saws are dedicated to this 
activity for an extended period of time. 
This is not believed to be a situation 
commonly found in construction work. 

When equipment is dedicated to full 
time operation local exhaust ventilation 
should be supplied in order to control 
the operator's exposure. Work practices 
such as using dust suppressant 
compounds prior to cL^ sweeping will 
reduce exposures during clean-up. In 
rare instances where these practices do 
not substantially control exposures, 
respiratory protective equipment such 
as a disposable dust mask would be 
required 

CONSAD conducted personal air 
sampling to evaluate the wood dust 
exposures associated with the framing 
of a 1,200 square foot single family 
residence in Panama City, Florida in 
June, 1990 [2; Firm 26B). Two carpenters 
sampled used a hand-held radial saw to 
cut pine boards and planking throughout 
the day. 

Airborne concentrations of 0.93 mg/ 
m* and 0.30 mg/m* were determined for 
each of the samples obtained. The 
equivalent 8-hour TWA concentrations 
were sli^tly lower at 0.87 mg/m* and 
0.28 mg/m* respectively. These workers 
were exposed to less than 20 percent of 


the permissible exposure level allowed 
by the proposed standard. 

Applying floor and wall coverings is a 
manual activity in which the worker is 
directly in contact with the floor/wall 
materials and any primers, adhesives 
and grouts used. Flooring materials may 
be ceramic, hardwood, linoleum, or 
carpeting. To help prevent worker 
exposures to organic solvent vapors, 
ventilation is the method of control 
believed to be most practical for this 
activity. Blowers can be located outside 
the immediate work room area to supply 
fresh air for dilution of contaminated 
air. If dilution becomes inadequate to 
control vapor concentrations within the 
PEL, then half-mask air-purifying 
(organic vapor) respirators are 
recommended. 

Some adhesives contain organic 
solvents for which OSHA is proposing a 
skin designation. One substance 
commonly encountered with this 
designation is cyclohexanone. A butyl 
rubier glove can provide good 
protection when handling this 
substance. 

In the laying of a ceramic floor, an 
adhesive is mixed and troweled on to 
the floor surface. The tiles are placed 
and the adhesive is allowed to set. This 
is followed by the filling of the tile joints 
with grout Linoleum flooring is 
generally sold with a self-adhesive 
backing that is protected with a thin film 
of plastic or cellophane. The removal of 
the protective film exposes the adhesive 
and allows the direct application of the 
flooring. 

However, the installation of ceramic 
tile still requires the manual application 
of an adhesive. The primary exposures 
to workers in these activities arise from 
the contact and use of flooring 
adhesives and any specialty grouts. The 
products used for these applications 
generally contain one or more organic 
solvents. 

CONSAD conducted a site visit in 
May, 1990 to observe a commercial 
carpeting installation near Chicago. 
Illinois and to perform personal air 
sampling of the workers (2; Firm 17). The 
installation involved the application of 
an adhesive to the flooring prior to 
laying the carpet. VM&P naphtha was 
the primary solvent component of the 
product. Two workers were sampled 
during the application. Neither of the 
employees was equipped with personal 
protective equipment and no engineering 
or administrative controls were 
observed. 

The 8-hour TWA equivalent exposure 
determinations were the same for both 
employees at 3.3 ppm. The airborne 
concentrations were also approximately 
the same for the individual sample 


times. The maximum exposure level 
determined was 4.0 ppm. The proposed 
PEL for VM&P Naphtha is 300 ppm. 

CONSAD also conducted air sampling 
during the installation of ceramic wall 
tile to evaluate the associated exposures 
in Pittsburgh, Pennsylvania in February, 
1990 [2; Firm 03). On this project a tile 
setter troweled on an adhesive to a 
concrete block wall prior to the setting 
of the ceramic tile. Two finishers 
worked after the tile was set and 
applied the grout. All three of the 
workers were sampled for their 
exposure to VM&P Naphtha. The 8-hour 
TWA exposures for each were less than 
1.0 ppm. 

Worker exposure to carpeting 
adhesive solvents was evaluated by 
CONSAD during carpeting installation 
at a college dormitory in Pittsburgh. 
Pennsylvania in February. 199012; Firm 
04]. The primary solvent component of 
the adhesive was VM8P naphtha. One 
worker was sampled during an 
application period of approximately two 
hours. The airborne concentration of 
VM&P naphtha during the period was 
determined to be 3.7 ppm. 

Sanding of wood surfaces may be 
accomplished either by hand or by the 
use of electrically driven reciprocal and 
belt sanding equipment. The potential 
exposure to wood dust exists with either 
method but may be more severe when 
power equipment is used and the 
activity duration is long. 

When using electrically driven or 
pneumatic sanding equipment, worker 
exposures to dust can be controlled by 
exhausting air at the point of operation. 
Mechanical sanding equipment is 
commercially available with built-in 
exhausts in the design of the unit. This 
captures dust before it enters the 
worker's breathing zone. To clean the 
work area of material which has 
reached the floor, either dust 
suppressant compounds or wet 
sweeping practices should be 
implemented. 

Hand sanding operations may be 
quite dusty but are usually of limited 
duration throughout a work day. Time 
weighted average exposures would most 
likely be below the proposed PELs for 
the corresponding dusts generated. If the 
potential for an overexposiire exists, the 
use of a NIOSH approved disj)osable 
mask would provide adequate 
protection. 

Sanding of drywall surfaces is 
generally done by hand. Workers that 
engage in drywall installation are likely 
to be exposed to the plaster material 
(gypsum-calcium sulfate) when sanding 
the dried joint compound. 
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A significant amount of dust can be 
generated during this activity; the degree 
of worker exposure depends on several 
factors. If the installation process is 
done by one worker then the time spent 
sanding may be intermittent and 
represent only part of the work shift; the 
resulting TWA exposure is likely to be 
within proposed limits. When several 
workers are sanding in close proximity 
to one another in an area without 
adequate ventilation and the sanding is 
done continuously for most of the work 
shift, then the potential for overexposure 
is increased. 

Power sanding tools can be equipped 
with dust collection devices to reduce 
worker exposures. During power 
sanding and hand sanding, ventilation 
can reduce airborne concentrations 
through general dilution. Appropriate 
work practices can play a critical role in 
preventing excess exposures. The work 
area should be kept clean; the use of 
dust suppressants and vacuuming are 
effective means for keeping particulates 
out of the air. Exposures during clean-up 
operations may exceed those during 
actual sanding work if proper 
housekeeping measures are not taken. If 
engineering controls and work practices 
are not able control exposures 
adequately then respiratory protection 
would be required. 

Worker exposure to hardwood dust 
was evaluated by CONSAD during the 
sanding of a maple gymnasium floor in 
Bethel Park, Pennsylvania in July. 1990 
|2; Firm 27]. The floor sanding was a 
one-man operation and was conducted 
for a full 8-hour day. The sanding 
machine was equipped with a dust 
collector to capture dust which 
appeared to be effective. The sender 
used personal protective equipment that 
included a dust mask (NIOSH 
approved), ear plugs, and safety shoes. 

It was observed that the main source of 
exposure occiured while emptying the 
capture bags. 

The sample collected from the 
workerjs breathing zone (outside the 
worker's dust mask] was evaluated at 
an exposure level of 5.38 mg/m’ of wood 
dust on an 8-hour TWA basis. The 
proposed PEL for wood dust (hard and 
soft wood) is 5 mg/m’TWA8. This 
worker was potentially overexposed to 
wood dust concentrations above those 
specified by the proposed standard, but 
the dust mask provided protection from 
the inhalation of the wood dust and was 
considered sufficient for compliance 
with the proposed standard. 

Rc^dwork and Pipelines. Construction 
workers face many potential exposures 
during activities associated with 
roadwork and pipelines. These include 
asphalt laying, blasting and excavation, 


pipe wrapping, rock crushing, water well 
drilling, traffic line painting, and cable 
laying. 

Asphalt laying involves the 
application of asphalt mixtures to traffic 
bearing surfaces such as roads and 
parking lots. The asphalt is normally 
dispensed from pavers at temperatures 
ranging from 200®F to 350®F. Some paver 
models can lay pavement that is more 
than 20 feet wide. The number of 
workers may vary from four to seven 
per paver. After the asphalt is placed, it 
is smoothed by a rolling machine. If the 
edges along curbs cannot be rolled, then 
they must be tamped manually. 
Associated with the laying of asphalt is 
the application of the tack coat. This 
asphalt emulsion must be sprayed on all 
the edges where an asphalt joint occurs. 
On those jobs where only a new layer of 
asphalt will be applied, an asphalt tank 
truck can be used to apply the tack coat. 
For joints and curbs, a worker can apply 
the tack coat from an oil pot equipped 
with a sprayer. Workers engaged in all 
of the functions associated with asphalt 
traffic surface construction are likely to 
incur exposure to asphalt fume. 

Operators of paving equipment have 
the potential to be exposed to asphalt 
fumes. Enclosure in a plexiglass cab 
with a supplied air system that Biters 
out asphalt fumes would control the 
operator's exposure. Workers 
immediately adjacent to the paving 
operation would have the greatest 
likelihood of exposure after the paving 
machine operator. If exposures are 
above the proposed PELs, these workers 
would be required to use a NIOSH 
approved air purifying respirator to 
control exposures. 

CONSAD evaluated worker exposure 
to asphalt fumes during the paving of an 
airport runway near Pittsburgh. 
Pennsylvania in August, 1990 [2; Firm 
33j. The paving operation crew 
consisted of nine people. An asphalt 
paver and vibrating roller were used to 
settle and roll the asphalt surface. The 
asphalt was delivered to the site by 
trucks and fed into the paver. Inside the 
paver, the asphalt is heated to about 
300®F. The asphalt was dispensed from 
the paving machine onto the work area. 
The paver was operated by one worker, 
while two others made leveling 
adjustments to the machine. The 
remainder of the crew followed behind 
the paver to level, roll, and finish the 
paved material. The paving work was 
done in a large open area, and a 
variable breeze was present throughout 
the shift. 

Four workers were evaluated for their 
exposure to asphalt fume (benzene 
soluble portions] during the sample 
period of six hours. These four workers 


consisted of the paver operator, the two 
paver adjusters, and a follow-up worker. 
The lab results of the samples obtained 
showed that all of the airborne 
concentrations of asphalt fume (benzene 
soluble] for the sampling period were 
less than 0.09 mg/m’. 

Workers engaged in blasting and the 
excavation of tunnels are assumed to 
have a potential for exposure to 
particulate matter (total dust] following 
the blast and also to the off-gases 
generated by the explosives. Excavation 
done by earth movers will also be a 
source of exposure to total dust for the 
workers in the area. Additionally, the 
exhaust from excavation equipment in 
tunnel areas may expose workers to 
elevated levels of carbon monoxide, 
carbon dioxide, and nitrogen dioxide. 

Exposures to total dust above the 
proposed PEL can be controlled with 
disposable dust masks. While the off¬ 
gases generated by explosives and the 
particulate matter generated during 
excavation or blasting processes may 
result in worker exposures, it is likely 
that these exposures are within 
corresponding PEL's due to the distance 
that workers would be located away 
from the immediate point of operation. 
However, the use of earth moving 
equipment in confined areas could result 
in overexposures to carbon monoxide. 
Portable exhaust and fresh air supply 
systems should be used to provide fresh 
air into the work zone. In addition, 
constant monitoring for carbon 
monoxide should be conducted anytime 
gas or diesel powered heavy equipment 
is used in a confined area. 

Workers engaged in the handling and 
preparation of charges for blasting may 
be exposed to the components of the 
explosive. However, it is believed that 
these exposures are not significant due 
to their short duration. 

Workers engaged in earthmoving and 
trench excavation operate large-scale 
earthmoving equipment. The sources of 
exposure to these workers include 
particulate matter during the movement 
of dirt and natural gas containing 
hydrogen sulfide that may be present 
beneath and around trenches. Water 
spraying can be used to reduce 
exposures in some applications, but 
workers will generally need to rely on 
respiratory protection if potential 
exposures exceed the proposed PELs. 

Wrapping pipes with asphalt 
wrrapping material is done in 
underground piping installation. Asphalt 
is used as a pipe wrapping joint sealant 
and adhesive. Exposures to asphalt 
fume arise in both the heating process 
that liquifies the material and in the 
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application of the material to the pipe 
wrapping. 

Because this work activity may occur 
over vast areas (several miles of 
pipeline), exhaust ventilation may not 
be feasible to prevent exposure to 
asphalt fume. Therefore, respirators may 
be relied upon to prevent inhalation of 
airborne contaminants when 
concentrations exceed the PEL A 
disposable respirator %vith NIOSH 
approval for organic vapors would 
provide adequate protection in most 
work situations involving this activity. 

Rock drilling and water well drilling 
activities present potential exposures to 
airborne substances. A NIOSH Health 
Hazard Evaluation of water well drillers 
[18] was conducted to assess exposures 
to PVC cement used in the installation 
of well casing and water well pipe. 
(There was no indication in the report 
that there were any potential exposure 
problems from the drilling activity 
itself.) All of the firms involved in the 
study used a cement which contained 
tetrahydrofuran, cyclohexanone, and 
PVC resin. 

The well drillers* exposure to 
tetrahydrofuran and cyclohexanone was 
determined from four breathing zone 
samples. The tetrahydrofuran exposure 
from one 20 minute sample was at a 
level of 20 ppm. Given that there was no 
other exposure during the rest of the 
shift, this was considered as a full day's 
exposure of less than an 8-hour TWA of 
1 ppm. Tetrahydrofuran was not 
detected in any of the remaining 
samples. Cyclohexanone was not 
detected in any of the samples. 

Workers may be exposed to various 
dusts during drilling activities. The 
nature of the dust is dependent upon the 
geologic structure where the work is 
conducted. The airborne concentration 
of dust is affected by the moisture 
content of the soil, weather conditions, 
and work practices. Where potentially 
high airborne dust concentrations exist, 
worker exposures can be reduced 
through the use of a water spray. The 
water spray can act to suppress dust in 
worker breathing zones. Where the 
exposure cannot be adequately 
controlled through the use of a water 
spray, a single use or disposable 
particulate respirator could provide 
adequate protection to prevent 
inhalation of dust. 

Exposures may be a concern during 
the spray painting of traffic lines for 
both large and small projects. For large 
projects, such as roadways, a tank truck 
is generally employed with the sprayer 
mounted at the rear. For smaller 
projects, such as parking lots, a hand 
held compressed air sprayer or a 


manual compressed air liner may be 
used. 

On roadway projects, workers who 
follow the spray truck placing barriers 
to protect the freshly painted lines may 
be exposed to paint solvents, lead, or 
chromates. For manual operations, 
exposures may take place at any time 
during the application process. 

The potential for overexposure to 
solvent vapors and metal pigments in 
the paint is unlikely. Most of this work 
occurs outdoors with natural ventilation. 
If an overexposure potential exists, it 
would be controllable through the use of 
an approved half-mask air-purifying 
respirator. 

The Installation or service of water 
pumps or pipelines and the handling and 
manipulation of water service piping 
does not present any apparent chemical 
exposures. However, there may be a 
potential for exposure to chlorine during 
the preparation and treatment of the 
water prior to service activation. 

If an exposure to chlorine occurs, it 
would most likely be of short duration; 
OSHA is proposing a short-term 
exposure limit for such situations. To 
prevent overexposure to brief high 
concentrations of chlorine, a full-face 
respirator would be required. This is 
necessary because chlorine is a potent 
irritant of the eyes and respiratory tract. 
Implementation of engineering controls 
does not seem practical due to the 
unpredictability of the frequency of 
exposure, duration of exposure, or 
airborne concentration which may be 
encountered. 

Cable plowing involves the formation 
of a trench for the laying of cable 
broadcast and telephone cable lines. 

The trench is created by mechanical 
means and the cable is unrolled into it 
hrom a spool. Workers associated with 
the process of digging the trench have 
the potential for exposure to particulates 
generated. 

The likelihood of overexposure to dust 
generated during formation of cable 
trenches is considered remote. 
Engineering controls do not appear 
practical and therefore controls would 
be limited to respiratory protective 
equipment. For moderate exposures, 
disposable dust masks would be 
appropriate with potential up-grade to 
half-mask respirators should exposures 
become severely elevated. 

Asphalt or concrete road milling is 
done during road reconstruction 
projects. During the process, mechanical 
equipment is used to remove several 
inches of road surface while maintaining 
the road base. The mechanical action of 
the road milling machine on the road 
surface generates and disperses 
particulate matter. The machine 


operator and nearby workers are 
exposed to the dust produced. 

The machine operator, facing the 
highest exposure, can be enclosed in a 
ventilated cab and isolated from the 
dust. A continuous water spray and 
wetting operation can also be 
maintained. If the wet spray does not 
achieve adequate suppression, then the 
use of disposable dust respirators would 
provide additional protection for 
members of the work crew. 

Rock crushing activities are typically 
set-up as stationary units in close 
proximity to the area that the rock 
removal is taking place. The rocky 
material is collected and unloaded into 
the crusher. The rock crushing operation 
is an inherently dust-generating 
operation that affects equipment 
operators and ground workers. 
Exposures to respirable silica quartz 
and other respirable dusts occur. 

Water sprays that are applied at the 
point of dust generation provide an 
inexpensive means of reducing 
employee exposure to airborne dust. 
En^neering controls consisting of an air 
ventilation system can be used to 
protect equipment operators; plexiglass 
enclosures with supplied-air ventilation 
are recommended. In addition to wetting 
operations, appropriate disposable dust 
respirators are recommended to protect 
groimd workers. 

The practice of spraying oil on ^avel 
road surfaces is conducted to minimize 
dust generation. The operators of these 
spray trucks have the potential for 
airborne exposure to oil mist (mineral 
oil) that is generated during the 
atomization process. The likelihood of 
an overexposure to oil mist is 
considered remote due to the fact that 
the area with the highest elevated 
concentration of oil mist is near the rear 
of the vehicle, and the operator is 
typically driving away from the point of 
application. Furthermore, the vehicles 
typically have enclosed cabs which 
effectively isolate the operators. 

Spreading gravel for roadbeds and 
other purposes may also cause some 
exposures. Road building requires the 
use of a substantial amount of gravel. 
The gravel is used as a base for the road 
surface. As a consequence of the 
amount of material involved, the gravel 
is normally delivered to the work site in 
20 ton dump trucks. In the process of 
unloading the gravel, workers that are in 
close proximity to the operation are 
potentially affected by the dust 
generated. 

Keeping workers a reasonable 
distance aw'ay from the diunping 
operation is likely to control most 
worker exposures during this activity. 
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However, gravel with a high small- 
particle content could be sprayed with 
water prior to dumping and spreading to 
control dust generation. Since most of 
the delivery vehicles (dump trucks) are 
equipped with enclosed cabs, the 
drivers* exposures are likely to be 
within acceptable limits. Enclosure of 
the equipment operators spreading the 
gravel in plexiglass-encJosed cabs with 
supplied-air ventilation systems which 
filter out particulate matter, could be 
used where water spray techniques fail 
to adequately control extremely high 
dust levels. 

Miscellaneous Activities, Workers 
that are engaged in the fueling of 
construction service vehicles and 
equipment that operate on gasoline, 
diesel fuel or propane are likely to be 
exposed to these fuels. There may also 
be additional exposure to the 
combustion products associated with 
these fuels. It is believed, however, that 
these exposures will generally be 
insimificant 

The primary hazard posed by fuels is 
fire and explosion. Because of this 
potentially catastrophic danger, fuels 
should be handled with care. Proper 
storage, handling and transport of fuel is 
extremely important. If workers follow 
proper fuel handling practices, only 
minor exposures to hiel vapors and 
gases should occur. Also, this activity 
tj^ically occurs outdoors where natural 
dilution ventilation occurs. 

Joining pipes with Joint compounds is 
a manual activity that occurs with the 
use of plastic pipe. The activity is 
normally carried out by applying the 
joint sealing compound with a fibrous 
applicator or brush to the Joints to be 
mated. Worker exposure occurs from a 
number of organic solvents that may be 
contained in the sealant 

This activity usually occurs in 
situations in which it is difficult to 
implement engineering control 
measures. The activity is usually 
intermittent and involves crews of one 
or two employees who are mobile 
throughout the day. If a potential 
overexposure to a solvent vapor or 
met^ fume would occur, the use of a 
respirator would be the required 
protection measure. 

Some joint compounds contain 
organic solvents for which OSHA is 
proposing a skin designation. Two such 
substances include cyclohexanone and 
methyl alcohoL A natural rubber glove 
woidd provide adequate protection 
against skin contact from both 
substances while conducting this 
activity. 

A field surv'ey of exposure to organic 
solvents during the instaUation of plastic 
pipe was conducted by NIOSH in the 


San Francisco, California area in 1983 
[19]. Six of the breathing zone samples 
taken were at least five hours in 
duration. These samples were tested for 
methyl ethyl ketone (MEK), 
tetrahydrofuran (THF), 
dimethylformamide (DMF) and 
cyclohexanone solvents of plastic pipe 
adhesives and cleaners. The work 
performed by the plumbers and 
pipefitters included installing plating 
line pipe, laying 3", 4*' and 6" PVC pipe 
in a ditch, installing PVC pipe in a 
sewage treatment building, and setting 
bathr^m, kitchen and bar sink traps in 
a residence. All exposures were below 
the corresponding proposed PELs. 

NIOSH also conducted a health 
hazard evaluation of plumbers in the 
Boston area in 1981 to assess the health 
effects from working with PVC pipe 
cements and cleaners [20]. Personal 
samples were taken from one plumber at 
one housing development and from 
seven plumbers at another housing 
project The samples were analyzed for 
MEK (methyl ethyl ketone), THF 
(tetrahydrofuran) and Cyclohexanone. 
The results reported showed TWA 
exposures below proposed limits. 
Combined equivalent exposure for one 
of the eight plumbers exceeded unity. 
NIOSH recommended that air 
concentrations of PVC cements and 
cleaners be reduced by increasing 
natural room ventilation in open spaces 
and by providing local exhaust 
ventilation in closed or semi-confined 
spaces. NIOSH also stated that wearing 
a well fitted, well maintained respirator 
should provide a sufficient factor of 
protection. 

The joining of plastic electrical 
conduits is a manual activity similar to 
the joining of plastic pipes. The ends of 
the conduit to be joined are coated with 
an adhesive by brush or lid applicator 
and mated. The organic solvents 
contained in the a^esive create the 
exposure hazard. For the solvents 
encountered during this activity, organic 
vapor cartridge half-mask respirators 
would provide adequate protection. Two 
commonly used solvents in this activity 
also appear on the list of substances for 
which OSHA is proposing a skin 
designation. These substances are n- 
butyl alcohol and cyclohexanone. A 
natural rubber glove would provide 
adequate protection when handling 
compounds containing these substances. 

The demolition of faster walls is 
usually performed by applying a sledge 
hammer or similar tool to the wall with 
force. The break-up of the wall will 
generate particulate matter that will be 
dispersed into the immediate 
environment. Exposures encountered 
will consist of plaster of parts (calcium 


sulfate) and total dust (particulates not 
otherwise regulated). 

Demolition work is inherently a very 
dusty operation. Because the structure is 
being removed, exhaust units may not 
be practical. In most situations, a 
portion of the work crew would be 
expected to wear respiratory protection. 
A single use or disposable dust mask 
would generally be adequate. To reduce 
the total number of workers requiring 
respiratory protection, partitions or 
screens could be set-up to isolate the 
demolition area. Also, a water spray 
and wet sweeping practices would help 
to suppress dust in worker breathing 
zones. 

CONSAD surveyed the environmental 
exposures associated with a kitchen 
demolition project in Pittsburgh, 
Pennsylvania in June, 1990 [2; Firm 28]. 
Two workers were involved in a tear- 
down of the wall under observation. 
These men used a crowbar and a 
reciprocating saw to remove bricks, 
ceramic tile, plaster, tar paper and wood 
materials. The workers were monitored 
for their exposure to total dust The 
TWA exposures to total dust during the 
sampling period of about five hours 
were determined to be 1.87 mg/m^ and 
3.89 mg/m*. Exposures during the 
remainder of the shift were minimal. 
Personal protective equipment was 
employed that included cartridge 
respirators, safety glasses, steel-toed 
shoes and cotton gloves. 

Torquing galvanized bolts is done by 
ironworkers during the erection of 
structural steel. The use of impact 
wrenches to torque galvanized bolts 
causes zinc oxide dust to be generated 
and dispersed into the worker's 
breathing zone. The likelihood of 
exposures above the proposed PEL is 
considered remote. This activity usually 
occurs outdoors, involving small mobile 
crews in situations where it is difiicult 
to implement engineering control 
measures. If an overexposure problem to 
zinc oxide dust exists, a disposable 
particulate respirator with appropriate 
NIOSH approval would pro^e 
adequate protection. 

Airborne exposures to carbon 
monoxide, carbon dioxide and nitrogen 
dioxide fumes generated by gasoline 
and diesel fuel powered machinery may 
become problematical when the 
equipment is operated indoors. Mobile 
cranes (cherry pickers), man lifts, and 
portable cutting tools are examples of 
the kinds of powered equipment that 
could be used for indoor construction 
work. Therefore, precautions should be 
taken to assure that fr^ah air is provided 
and that the entire area is ventilated. 
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To control the build>up of ceubon 
monoxide, carbon dioxide and nitrogen 
dioxide generated by portable 
machinery operated indoors, blowers 
should be used to provide fresh air to 
the work area to dilute the combustion 
gas by-products. In most situations, 
worker exposures can be controlled 
with fresh air controls. Where space 
heaters are used in work areas, attempts 
should be made to vent the emissions 
directly outside. This will prevent the 
release of gaseous by-products in the 
work area. If this cannot be done, then 
provisions should be established to 
supply fresh air. 

The heat fusion of plastic pipes and 
conduits is a technique used for joining 
purposes. In this method, a device 
similar to a curling iron is used to heat 
the plastic material to 180-200 degrees 
fahrenheit. At these temperatures, the 
pipe joint can be fused. This method is 
believed to only be used in polyethylene 
pipe installations and it is reported that 
no measurable quantities of gases or 
vapors are emitted during the process. 

Repair and cleaning activities in 
sewer systems may involve the physical 
removal of material from occluded 
sewer lines and also the possible repair 
of damaged pipes. Material removal 
and/or repair may require that 
employees enter the sewer system. 
Employees engaged in this work may 
have the potential for exposure to 
ammonia, carbon dioxide, methane, and 
hydrogen sulfide. 

Worker exposures to the chemicals 
used in cleaning sewer systems are 
often exacerbated by the fact that the 
work is being done in a confined space. 
Additional hazards of confrned spaces 
include oxygen deficient atmospheres 
and/or atmospheres with hazardous 
levels of methane or hydrogen sulfide. 
Exposure monitoring should be 
conducted prior to and during all work 
activities involving a confrned space. 
Fresh air should be supplied to the 
confrned area at all times to reduce the 
health and explosion hazards, and 
workers should wear supplied-air 
respirators if exposures are potentially 
in excess of allowable limits. 

Conclusion. OSHA has preliminarily 
concluded that compliance with the 
proposed PELs is feasible in the 
construction industry. Respirator use 
may be necessary in some high- 
exposure situations, but the overall need 
for respiratory protection in the industry 
should remain relatively low. Standard 
engineering controls and work practices 
designed for dust suppression and the 
dilution of fumes can be applied 
effectively to many activities. An 
important factor in providing workers 
with adequate health protection is the 


awareness of the presence of potentially 
hazardous substances. 
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No. PB-88-191-194/A04. Cincinnati. OH. 

1981. 

12. National Institute for Occupational 
Safety and Health. Tobin-Mystic River 
Bridge. Boston, MA. NIOSH Publication No. 
TA 80-098-859. NTIS No. PB-83-161-984/ 

A03. Cincinnati. OH. 1983. 

13. National Institute for Occupational 
Safety and Health. Industrial Hygiene Survey 
Report. Perry Nuclear Power Plant. Perry, 

OH. NIOSH Publication No. HETA 82-186- 
1203. NTIS No. PB-82-186-1203. Cincinnati. 
OR 1982. 


14. Maryland Occupational Safety and 
Health. Study of Lead Exposure of 
Construction Workers. December, 1981. 

15. Rekus, J.F., "Structural Steel Hot Work: 
A Serious Lead Hazard in Construction" 
Welding Journal, September. 1988. 

16. Commerce Clearing House. Inc., 
Employment and Health Guide No. 964.1989. 

17. National Institute for Occupational 
Safety and Health. Pennsylvania Hospital. 
Philadelphia. PA. NIOSH Publication No. 
HETA 84-221-1523. NTIS No. PB-85-208-247/ 
A02. Cincinnati. OR 1984. 

18. National Institute for Occupational 
.Safety and Health. Water Well Drilling 
Company, Western. TN. NIOSH Publication 
No. HHE 75-168-309. NTIS No. PB-263-859/ 
A02. Cincinnati, OH. 1975. 

19. National Institute for Occupational 
Safety and Health. United Association of the 
Plumbing and Pipefitting Industry. California 
Department of Housing, CA. NIOSH 
Publication No. HETA 83-279-1482. NTIS No. 
PB-B5-220-612/A03. Cincinnati. OH. 1964. 

20. National Institute for Occupational 
Safety and Health. Plumbers and Gasfitters 
Local Union 12, Boston. MA. NIOSH 
Publication No. HETA 81-338-1237. NTIS No. 
PB-83-214-774/A02. Cincinnati, OH. 1982. 

6. Costs of Compliance 

The total annual cost of compliance 
with the proposed regulation of airborne 
contaminants in the construction 
industry (with a PEL of 5 mg/m^ for 
asphalt fume) is estimated to be 
approximately $94 million for all firms 
affected by the rule. With alternative 
PELs for asphalt fume of 0.5 mg/m* or 
0.2 mg/m*, the annual cost would 
increase by an estimated $25 million or 
$51 million, respectively. 

Methodology. The costs of compliance 
were estimated for individual activities 
in each SIC group. For each activity, the 
potential for hazard exposure was 
estimated based on data from a variety 
^ sources. CONSAD Research 
Corporation conducted a survey of the 
construction industry for this purpose. 
Survey responses by construction 
establishments described the 
circumstances in which the activities 
took place, how the work was done, and 
the nature and extent of existing hazard 
abatement controls in place. 
Establishments identified hazardous 
substances used and the products where 
they were found. The chemical 
components of specific products were 
identified by referencing material safety 
data sheets (MSDSs). The survey 
responses also provided information on 
the numbers of employees involved in 
activities, the frequency and length of 
exposures during the activities, and the 
number of days the activities took place 
In addition, the survey supplied data on 
the use of specific engineering controls, 
work practices, and personal protective 
equipment by work activity, currently in 
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place across a representative sample 
survey of all job sites nationwide. 

Survey data was supplemented with 
detailed descriptions of activities in 
NIOSH studies. Further information on 
construction activities was collected by 
CONSAD through a series of site visits. 
Exposure monitoring data were 
collected during site visits, from NIOSH 
studies, from investigations by state 
health departments, and from OSHA's 
IMIS database. Monitoring results from 
the IMIS database were linked to 
specific circumstances and activities by 
reviewing information from the 
inspection reports (form 91a) in OSHA 
area offices. 

The activity-based approach used to 
determine exposures and the need for 
additional controls allowed for explicit 
consideration of mixed exposures. 
Exposures to multiple substances were 
evaluated according to the formula in 
the proposed regulation; combined 
exposures exceeding unity were 
considered to be exposures above the 
proposed PELs. As a result, the costing 
methodology included allowances for 
meeting the mixed exposure limit (MEL) 
as well as individual PELs. 

Once the nature and extent of 
potential substance exposure was 
determined for a specific activity and 
SIC group, the costs of the controls 
necessary for compliance with the 
proposed PELs was assessed. The 
control hierarchy prescribed by OSHA 
requires that engineering and work 
practice controls be implemented when 
feasible. Engineering controls are widely 
available and effective for controlling 
exposures during many construction 
activities. 

The most common type of engineering 
control involves increased ventilation. 
Depending on the application, this can 
be accomplished with a fan, a fresh air 
supply blower, or a portable exhaust 
hood. Unit costs for this equipment 
range from under $300 for a fan to over 


$1,500 for a portable exhaust ventilation 
unit. 

Physical isolation of workers from the 
exposure source is another method of 
engineering control. Screens and 
partitions could cost an estimated $240 
on affected projects; total enclosure of a 
worker in a plexiglass cab would have a 
cost of up to $4,000. 

Equipment mounted dust catchers, 
vacuum cleaning, and water spraying 
devices are relatively inexpensive 
control methods that are applicable in 
many situations. The insulation of pipes 
(to keep asphalt kettles at lower 
temperatures) and the use of vapor 
control nozzles are additional examples 
of adapting engineering controls to 
construction activities. A description of 
the applicable controls for each activity 
is presented in the section on 
technological feasibility. 

The annualized cost of engineering 
controls was derived by spreading the 
unit cost over the average useful life of 
the equipment and including an annual 
cost of capital of 10 percent Annual and 
recurring costs associated with the use 
of controls were added to the 
annualized cost of controls to obtain the 
total annual cost to establishments of 
providing the controls. 

Substances for which OSHA is adding 
a skin designation to the PEL should be 
controlled for dermal exposure. 

Different types of gloves are available to 
adequately prevent skin contact with 
different types of substances. Costs for 
gloves range from $1.80 per pair for 
cotton gloves to over $4.00 per pair for 
butyl rubber gloves. Barrier skin cream 
is also effective in some applications 
and is estimated to cost less than $10 
per worker per project 

In the event that feasible engineering 
controls and work practices are 
insufficient for reducing exposures 
below the proposed levels, respiratory 
protection is necessary. Disposable dust 
masks are available for about $1.60 each 
while a powered air purifying respirator 


may cost as much as $570. Various 
respirators with intermediate levels of 
protection range in cost from $8.00 for a 
disposable metal fume mask to $185 for 
a full mask respirator. The replacement 
of cartridges for fuU-and half-mask 
respirators is estimated to cost $8.00. 

The costs of compliance for specific 
activities in the afiected SIC groups 
were aggregated to national estimates 
by using a computer model with 
standaid statistical extrapolation 
techniques for representative sampling. 
The survey responses provided 
information on the value of work done, 
the value of the whole project, the 
duration of the project, the percent of 
time devoted to a particular activity, the 
total number of workers involved, and 
the total worker-hours of exposure. 
Within each survey cell, these numbers 
were compared to aggregate figures 
published by the Department of 
Commerce, such as total numbers of 
employees by size of establishment and 
SIC code, and total values for categories 
of projects and types of contniction 
work done. Sample data were then 
multiplied by appropriate weighting 
factors to project the scunple up to 
nationwide “universe** estimates of the 
variables being measured. For a detailed 
explanation of this methodology, see 
CONSAD Report “Economic Analysis of 
Proposed Changes to Airborne 
Contaminant Standards for the 
Construction Industry** with 
Appendices, April 1,1991 [1). 

Breakdown of Costs, The total 
estimated annual costs of compliance, 
$93.9 million, are presented in three 
different ways. Table V-BIO presents 
the costs for construction 
establishments in each SIC group; Table 
V-Bll presents the costs of compliance 
for specific types of activities; and Table 
V-B12 presents the estimated costs by 
the type of control methods and 
protective equipment necessary for 
compliance. 


TABUE V-BlO.—ESTtMATED ANNUAL COSTS OF COMPLIANCE BY SIC CODE 


SiCcode 

SfC descnption 

Estknatad annual 
costa ($ 
thousands) 

1521/22/31_ 

General Contmctor*—fle«identiiy Buiirfings 

3.562 

1541_ 

General Ck)ntrac!cys—InAiatrifli 

1,154 

1542 

General Contractors—Oth#» 

10.399 


Highway and Street Construction... . .. 

5.104 

1622_ 

Bridgea. Tunnels, and Eiflvaiod hfighwAy^ 

316 

1623... 

Water. Sower. Comfminicabnn nnH PrMM>r i inM 

1.594 

1629.. 

ConsUUCtOTL Not Elsawhora HAssfinil.. . ... 

77 

1711___ 

Plumbing, Heatir)q. and Air Condiboning.... . ^. . .,_^ . _ _ 

936 

1721 .. 

Painting and Paoer Hanging..... . 

21,166 

1731.. 

Elecidcal Work.„„ 

399 

1741 _ 

1742 

Masonry. Stone Setting, and Other Stone Work ...... _... _ ......___ . 

5.778 

1743_ 

Plestenno. Drvwall. and Insulation Work . . ... 

Terrazzo. Tile, Marble, and Mosaic Work__ _ ___ . .... _ _ 

5.651 

2.409 
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Table V-BIO.—Estimated Annual Costs of Compliance by SIC Code—C ontinued 

SIC code 

SIC description 

Estimated annual 
costs ($ 
thousands) 

1751.. 


572 

942 

2.224 

3.746 

328 

5.074 

2.296 

1.474 

467 

1752___ 

Floor Laying and Other Floor Work...... ...... 

1761_ 

Roofing, Siding. arwJ Sheet Metal Work............ 

1771__ 

Concrete Work.......... 

1781__ 

WAtAT WaII rViliing ._ .. . . ..... .-. 

1701 

Stnictural Steel Erection...,.......... 

1793_ 

and Clawing Work-....,,..... 

1794_ 

Excavation Work............. 

1795..... 

Wrecking and Demolilion Work................ 

1796 _ 

Installati^ or Erection of Building Epuipfnent....... 

589 

1799 . . . 

Special Trades. Not Elsewhere Classified ................ 

17.615 

Total__ 


93.870 




Source: Office of Regulatory Analysts. OSHA. Dept of Labor, based on CONSAD Research [1], 


Table V-B11 .—Annual Costs of 

COMPUANCE BY ACTIVITY 


[In thousands of dollars] 


Activity 

Costs of 
compliance 

At>rastve Blasting-Sand. 

4.425 

Application of Asphalt Roofing. 

852 

Application of Firepfoofing... 

3.662 

Applying Caulking Compounds and 


Sonlann .... 

997 

Applying/lnstalUng Insulation.. 

671 

Asphalt Laying or Black Topping. 

* 156 

Blasting/Excavation of Tunnels... 

8 

Bonding (Gluing) Operations. 

2.826 

Buming/Cutting^elding Painted 


M^t^l , . .. . 

19,597 

Cutting of Wood.. 

569 

Earthmoving Trench Excavation. 

3.333 

Exterior Painting of Masonry... 

2,468 

Extenor Painting of Wood«.«.__ 

12,418 

Exterior Painting of Steel... 

240 

Patching and Resurfacing Concrete.. 

566 

Sealing and Coating (Concrete). 

10.088 

Grind/Oiil/Chip on Painted Sur¬ 


faces ... .. 

3.712 

Interior Application of Floor Coat¬ 

ings.......................... 

1.760 

Intenof Painting of Metal Sub¬ 

strates.... . 

553 

Interior Painting—Walls. Ceilings. 

4.156 

Joining Pipes With Joint Com- 


pourxls. 

1.001 

Joining Plastic Electrical Conduits. 

490 

Laying Floors. 

836 

Prepare/lnstall Concrete Forms. 

74 

Batch Mixing of Concrete...^.,.. 

1.557 

Batch Mixing of Mortar/Cement.... 

8.272 

Repair Work. Restoration of Bnck. 

1 

Solderirtg/Brazing. .. 

56 

Surface Preparation—Sanding. 

2.580 

Surface Cleaning (Stripping). 

96 

Welding/Cutting Steel.. 

3.386 

Abrasive Blasting—Black Beauty. 

217 

Lath and Plaster Walls—Demolition.. 

11 

Application of Single Ply Roofing.. 

35 

Application of Waterproofing. 

1,362 

Asphalt/Concrete Road MHiing.. 

742 

Rock Crushing..... 

75 

Sealing/Joining Pipes With Mastics.. 

2 

Total. 

93.870 



Source: Office of Regulatory Analysis. OSHA. U.S. 
^|>artn>ent of Labor, based on CONSAD Resevch 


Table V-B 12.—Estimated Costs qf 
Compliance by Type of Protection 


(in thousands of dollars] 


Type of protection 

Cost 

Engineering controls. 

29,534 

Blowers to direct fumes or dusts away. 

2,999 

Portable exhaust hoods and fans.. 

6.135 

Fresh air supply blowers...... 

3,824 

Total of fho wnodtAr,,,,, .. 

75 

Total enclosure to Confine the Emission.. 

2.101 

Equipment mounted dust catchers. 

12.376 

Water spray (tnx:k). 

734 

Equtpm^ mounted water sprayers. 

594 

Insulated Pipes.. 

696 

Work practices......... 

3.808 

Water spray (manual hosing)... 

2,500 

Dry sweeping with dust suppressant. 

1.308 

Personal protective equipment.. 

6.403 

Gloves (cotton)... 

3.415 

t^lAfVAS (lAathAr). ...-. 

972 

Glovpa (of spAT-ial matAriAr) . . 

130 

Welding helmet/mask....... 

1,886 

Respiratory Protection.... 

64.000 

Disposable Dust Masks. 

14.784 

Dis(x>sab)e Metal fume or Chemical 


Mask... 

19.313 

Half Mask canister and/or cartridge. 

4.314 

Powered Ak Purifying Respirator (PAPR),. 

404 

Air Line (Full or Half Mask)... 

12.305 

Sand blast hood with airline... 

2.880 

Administrative controls.. 

125 

Exposure monitoring (personal constant).. 

125 

ToIaI..,. 

93.870 




Source: Office of Regulatory Analysis. OSHA, De- 
j^artment of Labor, based on CONSAD Research 


Establishments in SIC 1721. Painting 
and Paper Hanging, would have 
estimated total annual compliance costs 
of $21.2 million. Over half of these costs 
are expected to be for exterior painting 
of wood and masonry finishes. These 
activities may involve potential 
exposures above the proposed PELs for 
petroleum distillates and silica. A 
variety of other chemicals would also be 
present, including ethylene glycol, 
propylene glycol, ethyl benzene, xylene, 
titanium dioxide, and others. Interior 


painting of walls, ceilings, and metal 
substrates would account for an 
estimated $4.2 million in compliance 
costs. The relatively low estimated 
compliance costs associated with these 
activities reflect the current widespread 
use of protective measures already 
provided for workers involved in these 
activities. Employees may encounter 
potential exposures to a long list of 
chemicals. In addition to those specified 
above, airborne contaminants may 
include ammonia, butoxyethanol, 
organic and inorganic mercury 
compounds, methyl alcohol. 2-butanone. 
lead, chromates, toluene, and others. 

The estimated annual compliance 
costs for SIC 1799 are $17.6 million. This 
SIC group includes miscellaneous 
special trade contractors not elsewhere 
classified. Establishments in this group 
may be involved in antenna installation, 
caulking, preparing forms for poured 
concrete, ornamental metal work, 
waterproofing, epoxy application, grave 
excavation, lead burning, paint 
stripping, sandblasting, swimming pool 
construction, welding, fence 
construction, and other specialized 
services. Over half of the estimated 
compliance costs are attributable to 
activities that entail burning, cutting, or 
welding on painted surfaces resulting in 
potentioJ exposures above the proposed 
PELS for lead, nickel, and zinc oxide 
fume. Additional protection for 
employees would also be necessary for 
grinding, drilling or cutting painted 
surfaces, application of waterproofing, 
batch mixing of concrete, earthmoving. 
abrasive blasting, and several other 
activities. Employees in SIC 1799 may be 
exposed to dozens of substances. 
Substances for which potential 
exposures above the proposed PELs ^e 
most prevalent Include silica, portland 
cement, lead, welding fume, 
butoxyethanol, ethyl benzene, methyl 
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chloroform, ethylene glycol, petroleum 
distillates, titanium dioxide, and xylene. 

SIC 1542 is comprised of general 
contractors for buildings other than 
residential or industrial buildings. Total 
estimated annual compliance costs for 
these establishments are $10.4 million. 
Employees of these general contractors 
are engaged in a wide variety of 
activities which may involve potential 
exposures above the proposed PELs. 
Protection of employees during sealing 
and coating operations accounts for an 
estimated $8.8 million of the total costs 
for this SIC group. The primary hazards 
identified during this activity are 
exposures to petroleum distillates, 
toluene, and xylene. 

Establishments in SIC 1741, masonry 
and stone work, would have estimated 
annual compliance costs of $5.8 million. 
These costa are primarily attributable to 
providing additional protection to 
employees from exposure to portland 
cement and silica during batch mixing of 
mortar and cement. 

Firms engaged in plastering, drywall, 
and insulation work (SIC 1742) would 
have estimated total annual compliance 
costs of $5.7 million. Activities for which 
additional protection would be 
necessary include application of 
ftreproofing. insulation installation, 
burning, cutting and welding on painted 
surfaces, interior painting, and batch 
mixing of mortar and cement. Workers 
may experience potential overexposures 
to lead, mercury, and ethylene glycol. 

Annual compliance costs for 
structural steel erection (SIC 1791) are 
estimated at $5.1 million. Activities of 
concern include welding, cutting, 
grinding and drilling, especially when 
conducted on painted surfaces. 
Substances for which overexposures 
may occur include lead and welding 
fume. 

The estimated annual cost of 
compliance for SIC 1611, Highway and 
Street Construction, would be $5.1 
million. Most of these costs are 
attnbutable to abrasive blasting 
activities. Employees would primarily be 
provided with additional protection 
from silica exposures as necessary. 

The proposed PEL for asphalt fume of 
5 mg/m^ is not expected to involve 
significant additional costs for 
establishments involved in highway and 
street construction. However, 
establishinents in this SIC group would 
face significantly larger compliance 
costs under altemaUve PELs for asphalt 
fume of 0.5 mg/m* or 0.2 mg/m*, and 
UbHA estimated the potential costs 
associated with the lower PELs for these 
establishments. 

The primary activities of concern 
would be paving and black topping. 


About 240,000 employees are involved in 
this type of work, representing about 
160.000 full-time equivalent (I^) 
workers. This figure was adjusted 
downward by 40 percent to account for 
days or shifts of work without direct and 
prolonged exposure to hot asphalt. For 
example, workers involved in site 
preparation and breakdown, traffic 
control, truck driving, and other 
activities would not experience the 
levels of exposure typically attributed to 
paving work. Thus, about 144,000 
employees or 96.000 FTE workers are 
considered to have exposure to asphalt 
fume during paving operations. 

Exposure monitoring data for these 
activities was submitted to NIOSH in 
response to a request for information 
published in July, 1990. The National 
Asphalt Pavement Association (NAPA) 
found that full-shift time-weighted 
average (TWA8) exposures for paving 
workers ranged from 0.10 mg/m* to 0.76 
mg/m* with a mean of 0.21 mg/m* 
(benzene-soluble fraction) [2]. The 
Asphalt Institute cited data in their 
submission indicating that the mean 
TWA8 exposures for paving workers 
was 0.33 mg/m*, and also included 
summary data fi’om dozens of studies 
published by NIOSH and other authors. 
For example, Virtamo et al (1984) 
reported to have found mean exposure 
levels of 1.2 mg/m*, with a range of 0.1 
mg/m* to 2.7 mg/m*, among one group 
of paving workers [3]. The Minnesota 
Department of Transportation reported 
that worker exposures during asphalt 
crack filling in 1990 averaged 0.89 mg/ 
m*. with a range of 0.30 mg/m* to 1.29 
mg/m* (4). CONSAD reported that 
during a site visit to an asphalt runway 
paving operation worker exposures 
averaged less than 0.1 mg/m* [1]. A 
report prepared for the Asphalt Institute 
by Radian Corporation found exposures 
during paving ranging from less than 0.1 
mg/m* to 5 mg/m*, with a geometric 
mean of 0.29 mg/m* and an arithmetic 
mean of 0.57 mg/m* [6]. All monitoring 
results represent the benzene-soluble 
fraction of asphalt fume. 

Appropriate work practices and 
control of the temperature of the asphalt 
can help minimize employee exposures. 
Engineering controls should be used to 
reduce exposures before resorting to 
respiratory protection. Due to the nature 
of paving operations, the prospects for 
achieving significant reductions in 
exposures by these means appear to be 
limited. OSHA estimates that 50.CXX) FTE 
workers (about half of the exposed 
workforce) would be exposed above the 
proposed PEL of 0.2 mg/m* and would 
be required to wear respiratory 
protection (such as a half-mask 
respirator with organic vapor 


cartridges). With a PEL of 0.5 mg/m* 
this number would be about 10.000 FTF 
workers. Depending on the extent of 
rotation among jobs, these figures 
represent from 100,000 to 200.000 
employees wearing respirators for some 
time each year. 

For purposes of estimating the cost of 
complying with the proposed PEL of 0.2 
mg/m*, it is assumed that 100,000 
respirators would be purchased for $22 
each. With an average life span of five 
years, the annualized cost would be 
about $580,000. In addition, the 
respirator cartridges would need to be 
replaced on average for 50,000 workers 
every four days at a cost of $8 per set. 
This would amount to an annual cost of 
$26 million (260 work days per year 
divided by 4, multiplied by $8 and by 
50,000 workers). Providing protection 
from asphalt exposure with a PEL of 0.2 
mg/m* thus would account for about 
$26.6 million in compliance costs for 
establishments in SIC 1611. 

With a PEL of 0.5 mg/m*, it is 
assumed that 50,000 respirators would 
be purchased, and that cartridges would 
be replaced on average for 10,000 
workers every four days. Protection 
from asphalt exposure would thus 
account for $5.5 million in total 
compliance costs for SIC 1611. 

Total annual compliance costs for 
establishments in SIC 1761, Roofing. 
Siding, and Sheet Metal Work, are 
estimated to be $2.2 million with a PEL 
for asphalt fume of 5 mg/m*. Most of 
these costs would be incurred for 
activities involving grinding, drilling, or 
cutting painted surfaces and for the 
application of roofing systems. 
Employees may potentially be exposed 
to lead, fibrous glass, and asphalt fumes. 

Estimated compliance costs for 
establishments in SIC 1761 would be 
significantly higher under alternative 
PELs for asphalt fume. OSHA estimated 
the compliance costs that would be 
associated with PELs for asphalt fume of 
0.5 mg/m* and 0.2 mg/m*. 

The Asphalt Institute cited data in 
their submission to NIOSH indicating 
that the mean TWA8 exposures for 
asphalt roofing workers was 0.80 mg/ 
m*. and also included summary data 
from dozens of studies published by 
NIOSH and other authors. For example, 
Brandt et al (1985) is reported to have 
found mean exposure levels of 3.30 mg/ 
m*, with a range of 1.40 mg/m* to 7.80 
mg/m*, among one group of roofers [3J. 
Exposure monitoring data from four 
NIOSH studies show mean exposure 
levels (and ranges of exposures) among 
roofers of 0.54 mg/m* (0.11 mg/m*-1.89 
mg/m*), 1.07 mg/m* (0.90 mg/m*-1.20 
mg/m*), 0.83 mg/m* (0.35 mg/m*-2.10 
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ing/m*J. and 071 ing/in* (0^ mg/m*- 
1.30 mg/m*} (3J. Radian Corporation 
found exposures during asphalt roofing 
ranging from less than 0.1 mg/m* to 2.$ 
mg/m*. with a geometric mean of 0.28 
m^m* and an arithmetic mean of 0.52 
mg/m* (0). 

The Bareau of Labor Statistics reports 
that there are over 210.000 roofers in Ac 
United States (5]: these employees 
represeol about 140,000 full-time 
equivalent woricers. According to the 
1990/1991 market survey condticted by 
the National Roofing Contractors 
Assodaboo. asphalt roofing comprises 
about 25 percent of roofing work« which 
would represent about 49.000 FIE 
workers. Some employees in these 
operations may iK>t need respiratory 
protectioQ; em^yers may have to make 
a determination of need before each 
shift 

For purposes of estimating the costs 
associated with this proposed 
rulemaking, the number of workers 
engaged in asphalt roofing was adjusted 
downward by 30 percent to account for 
days and shifts that do not involve 
significant exposure to asphalt fume. For 
example, roofij^ jobs typically include 
time for remoiing old roofs, transporting 
and setting up equipment and other 
activities without direct exposure to 
asphalt fume. Thus, about 34.000 FTE 
w'orkers are estimated to be working 
with hot asphalt in roofing jobs. 

Asphalt exposures during roofing can 
be minimized through the use of 
appropriate work practices and by 
carefully controlling the temperature of 
the asphalt The asphalt in the kettle can 
be kept at lower temperatures if the 
pipes transporting the asphalt to the 
point of use are insulated Improvements 
in these eu^as and the use of other 
engineering controls should be made 
prior to reliance on respiratory 
protection and may help keep some 
exposures below the proposed PEL 
However, the available monitoring data 
indicate that exposures for most roofers 
working with asphalt are likely to be 
above 0.2 mg/m* even after engineering 
control and work practice modifications 
are made. OSHA estimates that 30,000 
FTE workers, representing 50,000 to 
60.000 employees, would be required to 
wear respirators with a PEL of 0.2 mg/ 
m*. 

With a PEL of 0.5 mg/m* about 25,000 
FTE workers would be exposed above 
the PEL duri ng as phalt roofing, and 
about 20XXI0 FTE workers wo^d be 
required to wear respirators. 

Based on the results of the 
constntcbon survey, approximately 
1.000 establishments would need to 
insulate their asphalt-carrying pipes. 

The unit cost would be about $150 with 


a life epan of one year. The total cost to 
the industry of installing additional 
insulation on pipes would be $150,000. 

A half-mask respirator %ivith orgiuiic 
vapor cartridges would provide 
adiequate protection from asphalt fumes. 
The cost of each respirator would be 
about $22 and a set of replacement 
cartridges would cost about $8 {1). 
Cartridges would need to be replaced 
every 4 days on average. With a Hfe 
expectancy of five years, respiratorB 
purchased for 604)00 employees would 
have an annualized cost of about 
$3SOJOOO. The replacement of cartridges 
every four days for an average of 30.000 
employees would have an annual cost of 
about $15j6 million. Providing protection 
from asphalt exposure durins asphalt 
roofing with a PEL of 0.2 mg/m* would 
thus account for an estimated $18.1 
million in compliance costs for 
establishments in this SIC code. 

With a PEL of 0.5 mg/m*, costs for 
insulating pipes and purchasing 
respirators would be about the same, 
and replacement of cartridges would 
have an annual cost of $10.4 million. 
Protection from asphalt exposure during 
asphalt roofing with a PEL of 0.5 mg/m* 
would thus account for an estimate 
$10R million in compliance costs for 
establishments in SIC 1761. 

Other SIC groups each have estimated 
compliance costs of less than $4 millton 
each. These costs are spread over 
various activities for which the potential 
need for employee protection is already 
recognized to some degree. The 
estimated compliance costs for many 
activities may Include costs that would 
have lo be incurred to meet existing 
PEU. 

Based on the survey results, activities 
%vith the highest total complianoe costs 
across all SIC groups would be burning, 
cutting, or welding on painted surfaces 
($198 million), exterior painting ($15.1 
million), concrete sealing and coating 
($10.1 million), and batch mixing of 
mortar and cement ($8.3 millionX Other 
activities with significant complianoe 
costs include abrasive blasting, trench 
excavation, grinding and drilling on 
painted surfaces, interior painting, 
sanding, and welding and cutting steel. 

Almost $30 million of the total 
compliance costs would be used to 
provide engineering controls such as 
equipment-mounted dust catchers, 
portable exhaust hoods, fresh air supply 
blowers, enclosures, and water 
sprayers, 'fhe largest portion of costs, 
when examined by the type of control 
used, is for respiratory protection at an 
estimated annual cost of $S4 million. 
Work practices (e.g. the use of dust 
suppressants), personal protective 
equipment such as gloves and welding 


masks, and administrative controls that 
Include personal constant exposure 
monitoring, are additional measures that 
reduce potential risks to employees. 
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1. CONSAD Research CcHporation. Ecooomk 

Analysis of Proposed Changes to 
Airborne Cootaminaot Standards (or Che 
Construction Ixulustiy. Final Report and 
Appendices. Prepared for the Office of 
Regulatory Analysis. OSHA. U.S. 
Department of Labor. April 1.1991. 

2. Comments to the National Institute for 

Oocupstional Safety end Healdi. 
Submitted by National Asphalt 
Pavement Aasodation. November a 
1990. 

3. Comments submitted to the Nabonal 

Institute for Occupational Safety and 
Health by the As^alt institute. 
December 21.1990. 

4. Comments submitted to the Nationa] 

Institute for Occupational Safety and 
Health by the Minnesota Deparement of 
Transportation. Industrial Hj^enc 
Sampling Reports 1989>1990. 

5. Bureau of Labor Statistics. Employment 

and Earnings, lanoary 1991. 

6. Radian Corporatioa. Asphalt industry 

Cross Sectional Exposure Assessment 
Study. Final Report July 12.1991. bound 
%vith supplemental t^dmicai 
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Asphalt Institute, from Jeff Hicks, Radian 
Coiporatlon, of july 31.1991. 

7. Economic impacts 

This section examines the economic 
impacts associated with OSHA*8 
proposed revisions to the PELs in the 
construction industiy. The overall 
impact of compliance with the proposed 
rule is not expected to be a substantial 
burden for the industry and is 
considered economically feasible for 
each sector. 

The economic impacts were evaluated 
by comparing the cost estimates 
presented in the previous chapter with 
economic and financial statistics 
available for the construction industry. 
These data were combined with an 
economic analysis of the structure of the 
industiy and the affected markets to 
determine the likely effects. The 
economic impacts were assessed for 
earfi 4-digit SIC ^oup by type of 
construction project 
Table V-B13 shows the estimated 
costs of complianoe as a percent of the 
net value of construction for each SIC 
group. For the industry as a whole, total 
costs of compliance are estimated to be 
less than one thirtieth of one percent of 
the total net value of construction. For 
each of the SIC groups, compliance ootrts 
would represent less than 0.3 percent of 
the respective value of construction. 

Table V-B14 presents data for each of 
the SIC groups on the number of 
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employees, the number of 
establishments, the total annual payroll, 
the average annual payroll per 
establishment, the average cost of 
compliance per firm, and the average 


cost of compliance per employee. The 
average annual payroll per 
establishment in the construction 
industry is about $150,000. The average 
estimated cost of compliance per firm 


would be approximately $175. and the 
average cost of compliance per 
employee would be less than $24. 


Table V-B 13.—Compliance Costs as a Percent of Net Value of Construction 


SIC code 


SIC descdption 


Net value of 
construction 
(miliions) 


Estimated 
costs of 
compflance 
(thousands) 


Compliance 
costs as a 
percent of net 
value of 
construction 


1521/22/31.. 

1541 .. 

1542 .. 

1611...... 

1822-. 

1623.. 

1629.. 

1711 ..-. 

1721.. 

1731. 

1741 .- 

1742 .-.. 

1743 .- 

1751 __ 

1752 _ 

1761_ 

1771__ 

17S1. 

1791. 

1793 .. 

1794 _ 

1795 .. 

1796 ... 

1799-.. 


General Contractors. Residential BuHdings.. 


General Contractors. Industrial Butkjings.. 
General Contractors, Other Buildings.. 
Highway and Street Construction.. 


Bridges. Tunnels, and Elevated Highways_ 

Water. Sewer, Communication and Power Lines- 

Heavy Construction, NEC... 

Plumbing, Heating, and Air Conditioning. 

Painting and Paper Har^gtng. 

ElectrIcaJ Work. 

Masonry and Stone Work.. 

Plastering, DrywaH, and Insulation Work. 

Terrazzo. Tile. Marble, and Mosaic Work. 

(Carpentry Work.. 


Floor Laying and Other Floor Work_ 

Roofing, SIdkig, and Sheet Metal Work. 

Concrete Work... 

Water Well DiWng- 


Structural Steel Erection. 

Glass and Glazing Work.. 

Excavation Work.... 

Wrecking and Oemoktion Work_ 

Irwtakation of BuHdir^ Equipment. 

Special Trades. NEC. 


S80.414 

11.095 

39.510 

27,984 

4.187 

15,055 

21.209 

44,518 

7.446 

34.858 

8,269 

15,137 

2,182 

10,039 

3.371 

14.183 

13.854 

1.299 

4.510 

3.142 

7.491 

845 

5,010 

9.833 


$3,582 

1,154 

10,399 

5,104 

316 

1.594 

77 

936 

21,166 

399 

5.776 

5,651 

2.409 

572 

942 

2.224 

3.746 

328 

5.074 

2.296 

1.474 

467 

589 

17,615 


0.0059 

0.0104 

0.0263 

0.0182 

0.0075 

0.0106 

0.0004 

0.0021 

0.2843 

0.0012 

0.0699 

0.0373 

0.1104 

0.0057 

0.0279 

0.0157 

0.0270 

0.0253 

0.1125 

0.0731 

0.0197 

0.0553 

0.0118 

0.1791 


Total. 


385,241 


93,870 


0.0257 


Source: Office of Regulatory Analysis. OSHA, Dept, of Labor. 

lABif V-B14.— Costs of Compliance Per Firm and Per Employee 


Number of 
establishments 

Number of 
employees 

Total annual 
payroll 
(miliions) 

Average annual 
payroll per 
establishment 

Estimated 
average 
cost of 
corTH)liaf>ce 
per firm 

Estimated 
average 
cost of 
compliance 
per 

employee 

119,287 

448.052 

$6,952 

$58,276 

$30 

$7.95 

7,014 

110.785 

2.497 

355.993 

165 

10.42 

31.337 

366,871 

7.756 

247.501 

332 

28.35 

10,986 

239,111 

5.397 

491.276 

465 

21.35 

1.159 

40,092 

910 

785,090 

273 

7.88 

9,919 

165.879 

3,428 

345.571 

161 

961 

14.532 

238,204 

5,726 

39.349 

5 

0.32 

69.566 

470.793 

10,311 

146.214 

13 

1.99 

29.867 

145,385 

2,386 

79.893 

709 

145.59 

49.436 

405,961 

9.622 

194.635 

6 

0.96 

23.284 

150,308 

2.462 

105.722 

248 

38.43 

17,809 

217.392 

4.348 

244.142 

317 

25.99 

5,089 

27,908 

554 

106.892 

473 

86.32 

36,009 

164.191 

2,610 

72.460 

16 

3.46 

8.174 

34.666 

645 

78.968 

i15 

27.17 

25.673 

186.916 

3,111 

121,178 

67 

11.90 

23.422 

186.840 

3.278 

139.956 

160 

20.05 

3.414 

13,628 

249 

72.791 

96 

24.07 

4,017 

54.729 

1,232 

306.608 

" 1.263 

92.71 

4.636 

28.730 

607 

130,855 

495 

79.92 

13.422 

79,198 

1,598 

119.022 

110 

18.61 

1.240 

11,686 

195 

157,609 

377 

39.96 

3.777 

50.244 

1,447 

383.236 

156 

11.72 

23.198 

141.615 

2.269 

97.799 

759 

124.39 

536.267 

3,979.184 

79,590 

148,412 

175 

23.59 


SIC code 


1521/22/31.. 

1541 .. 

1542._.. 

1611. 


1622_ 

1623_ 

1629_ 

1711.. 

1721_ 

1731_ 


1741 - 

1742 _ 

1743 _ 

1751 _! 

1752 . 

1761. 

1771_ 

1781. 

'791_ 

1/93_ 


1794 .. 

1795 _ 

1796 _ 

1799...... 


TotaL.. 


Source. Office of Regulatory Analysis. OSHA. Dept, of Labor, based on Department of Commerce 1987 Census of Construction. 
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The estimated costs of compiiance are 
compared to the value of construction 
by the type of construction project in 
Table V-B15. For each type of 
construction project the compliance cost 
would represent less than one tenth of 
one percent of the total value of such 
construction. Compliance costs for both 
building and nonbuilding construction 
on avetege would represent less than 
0JO3 peroent of the total value of such 
construction. 


The SIC group with the highest ratio 
of estimated compliance costs to net 
value of construction is SIC 1721, 
Painting and Paper Hanging. The need 
for and use of respirators and other 
methods of exposure control is already 
relatively widespread in this industry 
sector. Establishments in this SIC group 
are regularly engaged in activities 
involving airborne and dermal 
exposures to the substances in this 
proposed rulemaking. Activities include 


interior and exterior painting (induding 
bridge painting), abrasive blasting and 
other methods of surface preparation, 
and occastonal soldering, brazing, 
grinding, and cutting. These activities 
expose workers to several hazardous 
substances, induding ethylene glycol 
toluene, xylene, petroleum distillates, 
mercury, and silica. 


Table V-B15.— Compuance Costs by Type of CoNSTRucmow 


• Type Of cxmstruction 

Value of 
construcSon 
(thousands) 

Coat Of 
compliance 
(thousands) 

Cost as a 
percent 
of value 

Constnx*ift« .........,. —. 

$368X129,989 

S 63,620 

0.023 

famtty boutee _...,. 

122.202,213 

21.962 

0.018 

AnArtmAnt KiiklinQA ....r -r- ^.i.—i 

21.057.191 

445 

0J0O2 

nttwv rnsirlAfitiel .......,.—.—.^ 

14.302.786 

1.383 

aolo 

(X6c 8 buUdinot ________ 

60,570.245 

12.975 

0.021 

fVHttr .. . .. .... - 

46X!6eX)32 

22.251 

0.048 

InrkMtriAl huArlinQft __ _ _ . . . . . .v. 

Sa477.3S9 

12,559 

0.024 

Rftligiftuft hijiklin^ , .....- —. 

4.535,939 

751 

0.017 

Educational buildings.......... i., , ■ ■■ .- 

I6.2S2.387 

6,925 

0.056 

HrMfUUil hiiiktegs , . .. . 

19.305.021 

901 

O.OOS 

Fman hiiiflinQfi . . . ..... ... 

1,560.486 

36 

0.002 

AmiiftAmAnt soriei bMiktings .. ......... .....-. -t 

3X>46,690 

2 

0.000 

r^ltiAr hiiil/Sngft ......... ^ 

3,946.021 

944 

0.024 

Land development,^..,, .......,.,. 

2475.600 

486 

0.020 

N^ua^iilding .. . .t. 

105.411.564 

10,250 

0010 

HighiMys, ■imniii .... . ......... .— - . . 

33,602,504 

525 

0.002 

Pitftdng areas, fanoing ...........- -.-.. 

4.665.769 

73 

OXXC 

AAcmiilirvftuI . ........... .. 

3.387.728 

1.745 

0J0S2 

OndgAft, lunrMiB __,.„ ,......,.... . J 

7.261.700 

5.069 

0.070 

Dam and reservotf ... . . .. . . ... 

990.275 

58 

0.006 

Marine construction .......... .......—_ 

1.595.977 

24 

0.002 

HAfbnr A port farMtUM . . ... ... ....r,—. 

619.269 

0 

0.000 

ConfiATVAtnn/dflvnlnpmAnl __. .., ,,___ ___ 

1.520.673 

13 

0.001 

Rower A cnmmtinicatinn Hnes .. ..., . 

6.232.816 

775 

0.012 

Sflwm, MtAT mAlrift, ntn..... , ......-.—. 

13.506.796 

880 

0.007 

PipefiiM oonflimcaon. . .... ..... . . 

3,259.667 

0 

0.000 

tiujs tranflit .. -. . ... .. .. . . 

1,416.178 

0 

0.000 

Blast tumiMSM...,,...... . 

6.778.004 

0 

0.000 

PcMMr plates. .....„ _, .,... 

6,915,723 

696 

0.010 

S(Swage treatmerti ptants... ................... 

6.057.721 

281 

0.005 

OiAiilda . .......... .. 

506.820 

0 

0.000 

Earthmovkig, nonbuiidir^___ ___ _______ 

2.677.903 

12 

ojooo 

Other nonbuilding nec .. .. . .. ..... 

4.327.839 

79 

0.002 

Total .. .. ................ 

494.346.548 

93.870 

0.019 






Source: OtSoe ot Regulatory Analysis, OSHA; based on U.S. Oepartmerrl of Commerce, 1967 Census of Construction, and CONSAO survey [11 


The compliance costs in this sector 
ere primarily attributable to a minority 
of liiins that do not implement the sound 
industrial hygiene practices followed by 
most firms. Many circumstances 
involving exposures above the proposed 
PEL also involve exposures above the 
existing PEl^. The proposed rule 
codifies current consensus standards 
•vhich have already been adopted by 
responsible employers. 

The estimated average cost of 
compliance per establishment in SIC 
1721 would be less than 1 percent of the 
average annual payroll per 
establishment or about $150 per 
employee annually. Given the extent of 
protection currently provided in this 


industry, the incremental costs 
necessary to achieve compliance with 
the proposed rule are relatively small 
The rule would not require widespread 
changes in accepted practices; many 
firms with appropriate Industrial 
hygiene practices would remain 
unaffected. 

Estimated compliance costs for SIC 
1799, Special Trade Contractors, Not 
Elsewhere Classified, are less than 0.16 
percent of the value of construction for 
this sector. The group includes 
establishments engaged in paint 
femoval waterproofing, and 
miscellaneous construction work, 
resulting in worker exposures to lead 
and other chemicals. Many of these 


workers are not adequately protected 
from exposures to hazardous 
substances. A lack of awareness of the 
presence and nature of potential health 
hazards may contribute to the problem. 

The cost of providing protection 
would not be a significant burden for 
employers; the requirements associated 
with the proposed PELs are equivalent 
to those for the existing PELs In many 
activities. Responsible employers 
already provide the necessary 
protection for their employees. The 
average cost of compliance per firm 
represents less than 0.6 percent of the 
average payroll per firm. 

With a PEL of 5 ug/ra^ for asphalt 
fume, activities with potential asphalt 
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exposure would largely be unaffected, 
and the impact of the proposed rule on 
paving and roofing establishments 
would be negligible. With a PEL of 0^ 
mg/m^ for asphalt fume, employees 
engaged in asphalt roofing and paving 
work would probably be required to 
wear respirators routinely, and the 
resulting costs of compliance for 
establisl^ents in SIC 1761 (roofing] and 
SIC 1611 (paving) would be significantly 
higher. As outlined below, the impacts 
of a standard with a PEL of 0.2 mg/m^ 
for asphalt fume would be nonne^igible 
but economically feasible for each of 
these industries. 

With a of 0.2 mg/m’ for asphalt 
fume, the estimated compliance costs for 
firms in SIC 1761, Roofing, Siding, and 
Sheet Metal Work, would represent 
about 0.15 percent of revenues. 

Increases in the cost of construction for 
these establishments primarily would 
result from the need to protect 
employees &om exposure to asphalt 
fume. Most employees working with hot 
asphalt would be required to wear a 
respirator. 

The additional costs of providing 
employees with respiratory protection 
during asphalt roofing work would result 
in higher costs for completing this type 
of work. In addition to the costs of the 
respirators, some loss of productivity 
could be expected as employees 
wearing respirators are less able to 
perform strenuous work. The costs of 
supplying employees with respirators 
during a typi(^ asphalt roofing Job 
would represent ateut 1 percent of the 
revenues. The average productivity loss 
associated with wearing respirators may 
increase labor costs by 10 {)ercent which 
would represent about 2 percent of 
revenues. The total estimated 
compliance costs to employers would 
thus be about 3 percent of revenues for 
asphalt roofing. 

Routine use of respirators may 
potentially involve effects on 
productivity, safety, and health. In 
response to OSHA’s recent Methods of 
Compliance proposal, several 
commenters expressed concern about 
such effects and the associated burdens 
for workers. Many statements generally 
supported the conclusion that "men 
often cannot sustain respiratory wear 
for the full shift" [Testimony of Morton 
Con^ May 30, 1990. See also statements 
by the United Steelworkers of America, 
July la 1990, by the AFL-ao. October 
3.1989. and other comments in docket 
number H-160). 

The impact of the increased costs 
would produce a combination of effects, 
^ployers could attempt to raise prices 
by about 3 percent to ohset the 
compliance costs. The ability of 


employers to raise prices suHiciently to 
cover all compliance costs would be 
limited, but a substantial part of the 
costs could be recouped. Employers 
engaged in asphalt roofing would 
probably experience a partial reduction 
in profits in conjunction with limited 
Increases in prices to avoid losing 
business. Without any increase in 
prices, the estimated compliance costs 
would absorb about 60 percent of the 
average profits. Some marginal 
employers may decide to discontinue 
asphalt roofing operations. 

The total demand for asphalt roofing 
work would not be expected to change 
drastically as a result of a proposed 
standard for a PEL of 0.2 mg/m’ for 
asphalt fume. Adequate substitutes may 
not be available, and the increase in 
costs to building owners would not be 
unbearable. All employers in the 
country would be subject to the same 
requirements, and work in foreign 
countries cannot be substituted for 
projects in the United States. The 
inherent inelasticity of demand for 
asphalt roofing would ensure continued 
demand for such work. Total revenues 
and hours worked should not decline; 
establishments unable to continue 
asphalt roofing profitably would be 
replaced by more efficient firms. The 
proposed standard would be 
economically feasible for the industry as 
a whole. 

With a PEL of 0.2 mg/m’ for asphalt 
fume, establishments in SIC 1611, 
Highway and Street Construction, would 
have the highest estimated cost of 
compliance per firm. This would partly 
be due to the relatively large number of 
employees per firm (22). and would 
partly be due to the extensive nature of 
the impacts in this sector. Over 80 
percent of the estimated compliance 
costs would be associated with 
providing respiratory protection for 
employees working with hot asphalt. 
Apart from other potential effects of 
wearing respirators, the costs of 
providing protection as required by the 
proposed rule should be economically 
feasible for employers. The total costs 
would represent about one tenth of one 
percent of the revenues for this sector, 
the costs per establishment would be 
about 0.06 percent of the average payroll 
per establishment. 

Other sectors and activities in the 
construction industry would be less 
ejected by the proposed rule and the 
potential alternatives for the PEL for 
asphalt fume. The proposed changes in 
the PELS generally would not require 
drastic or widespread alterations in the 
nature of the work. The protection 
required by the standard would 
basically involve circumstances In 


which potential health hazards are 
.already recognized by many employers. 
To a significant extent the estimated 
costs of compliance reflect a lack of 
awareness by some employers or an 
insufficient application of all feasible 
controls in some activities. The 
incremental compliance cost for the 
proposed rule represents the increase in 
protection necessary to achieve more 
comprehensive protection for all 
employees. The feasibility of the 
proposed standard is evident since 
many employers conduct the relevant 
activities in compliance with the 
proposed requirements. 

This proposed regulation would apply 
to all construction work done in the 
United States. While competition among 
domestic firms in the industry may be 
strong, the industry as a whole does not 
face significant competition from foreign 
contractors. Foreign contractors would 
also be subject to the requirements of 
the proposed rule for work done In this 
country. As a result, the costs of 
compliance are likely to be passed on in 
the form of higher prices for completed 
construction work. The expected 
increases for each type of construction 
project are small and are not expected 
to influence total demand for 
construction work. For example, the 
average costs of increased worker 
protection would add about $40 to the 
cost of a new $200,000 single-family 
house. 

Reduced worker exposures to 
hazardous chemicals is likely to 
generally increase worker productivity 
and reduce the number of lost workdays 
due to illnesses. The lower costs 
associated with illnesses should result 
in an improvement in the overall 
efficiency of the construction industry. 

Regulatory Flexibility Analysis, 
Pursuant to the Regulatory Flexibility 
Act of 1980 [Pub.L. 96-353. 94 Stat. 1164 
(5 U.S.C. 60 et seq.)J, OSHA has 
assessed the impact of the proposed 
standard on small businesses, defined 
as establishments with fewer than 20 
employees. The impacts were evaluated 
for potential adverse impacts on small 
firms and their relative consequence 
compared with large Arms. 

In general, the costs of compliance for 
any firm will depend on the extent of 
worker exposures involved in the 
activities engaged in and on the extent 
to which workers are currently 
protected. The extent of worker 
exposure is directly related to the 
number of workers involved and the 
amount of work being done. For any 
given activity, work is likely to be done 
in a similar manner by both large and 
small firms, with costs proportional to 
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the scale of the project. Thus, it is 
estimated that the annual costs of 
compliance for any firm would also be 
proportional to the amount of work done 
over the course of a year. 

Most of the compliance costs 
associated with this rulemaking would 
be incurred on a per employee basis. For 
example, costs for disposable dust 
masks can be estimated per employee 
for each project and purchased as 
needed. There is no evidence that small 
firms would be put at a competitive 
disadvantage as a result. Small firms 
compete effectively with large firms for 
all types of construction work and 
outnumber large firms by a factor of 
nine to one. 

The size of the estimated compliance 
costs in relation to both payroll costs 


and revenues suggests that any potential 
negative impacts would be negligible for 
both large and small size firms. OSHA 
concludes that the proposed regulation 
will not have an adverse impact on a 
substantial number of small entities. 

Table V-B16 shows the number of 
small establishments and the average 
cost for small establishments. The 
average cost for small firms is 
approximately half of the average cost 
for all firms. Approximately 90 percent 
of all firms are small, and about 44 
percent of the total costs of compliance 
would be borne by these establishments. 
The proposed standard would not create 
any differential between small and large 
firms in the cost of completing work, 
and thus no competitive disadvantage 
would be imposed on small firms. 


Environmental Impacts. This 
proposed rule and its major alternatives 
have been reviewed in accordance with 
the requirements of the National 
Environmental Policy Act (NEPA) of 
1969 (42 U.S.C. 4321 et seq.). the 
Guidelines of the Council on 
Environmental Quality (40 CFR Parts 
1500-1517). and OSHA’s DOL NEPA 
Procedures (29 CFR Part 11). As a result 
of this review, OSHA has determined 
that the promulgation of this rule would 
have no significant environmental 
impact. Any changes that would result 
from compliance with this proposed rule 
would tend to reduce emissions of 
airborne contaminants from 
construction worksites. 


Table V-B1 6 .— Estimated Costs of Compuance for Small and Large Firms by SIC Code 


SIC code 

SIG description 

Total number of 
estabitshments 

Number of small 
establishments 

Average cost lor 
all establishments 

Average cost for 
small 

establishmenis 

1521/22/31. 

General Contractors, Residential Buildings... 

119,287 

110,406 

$30 

$12 

1541.. 

Ger>eral Contractors, industrial Buildings........................................ 

7,014 

6.492 

165 

139 

1542... 

General Contractors, Other BuHdings . 

31,337 

29,004 

332 

276 

1611_ 

Highway ar>d Street Construction................ 

10,986 

8!525 

465 

129 

1622_ 

Bridges, Tunnels, and Elevated Highways . 

1,159 

' 899 

273 

57 

1623 .. 

Water, Sewer, Communicatton and Power Lines.. 

9,919 

7,697 

161 

33 

1829...... 

Heavy Cortstruction, NEC........... 

14!532 

\\,277 

5 

2 

1711__ 

Ptumbtng. Heating af*d Air Corxiitioning..... 

69,566 

63,500 

13 

7 

1721_ 

Painting and Paper Hanging... 

29,887 

ziasA 

709 

447 

1731__ 

Electrical Work........... 

49.436 

45.125 

8 

3 

1741. 

Masofvy and Stor>e Work........ 

23,284 

21,254 

248 

146 

1742... 

Ptastenng, Drywall. and Insulation Work .................. 

17,809 

16,256 

• 317 

109 

1743___ 

Terrazzo, THe, Marble, arxl Mosaic Work. 

5,089 

4.645 

473 

282 

1751_ 

CarperYtry Work..... . 

36,009 

32.869 

16 

10 

1752__ 

Fkw Laymg arul Other Floor Workr, ... l,... 

8,174 

7.461 

115 

73 

1781__ 

Roofing, Siding, and Sheet Metal Work...... 

25,673 

23.434 

87 

46 

1771_ 

Concrete Work........ 

23,422 

21,380 

160 

79 

1781_ 

Water Well Drilling____ 

3,414 

3,116 

96 

73 

1793.. 

Glass arid Gla7ing Work ... 

4.636 

4.232 

495 

294 

1794.__ 

Excavation Work........ 

13,422 

12,252 

110 

58 

1795 .. .. 

Wrecking and Demolftion Work... ........ .... 

1,240 

1.132 

377 

152 

1796.. 

Installation of Building Equipmant.. - - .. - 

3,777 

3.448 

156 

57 

1799... 

Special Trades. NEC....______ 

23,196 

21,175 

759 

374 

Total- 

.-.....-.... 

536,267 

486.508 

175 

85 

Note: Small Establishments are Defined as Firms with 1 to 19 employees. 




Source: Office of Regulatory Analysis. OSHA. U.S. Department of L£^xx. 


C. Preliminary Regulatory Impact 
Analysis for Maritime 

1. Introduction and Executive Summary 

The proposed standard, extending the 
new Z-table PELs for general industry to 
the maritime industry, is examined in 
this report to estimate the costs, 
benefits, and economic impacts 
associated with the proposed 
rulemaking. In addition, a profile of the 
industry affected by the proposed 
standard is provided, along with a 
discussion of the regulatory and 
nonregulatory environment. 

Industry Profile. An estimated 1,681 
establishments will be affected by the 
proposed standard. 590 of which are in 


SIC 3731 (Shipbuilding and Repairing) 
and 1,091 of which are in SIC 4491 
(Marine Cargo Handling). Of a total 
employment of about 183,537 workers. 

68 percent are employed in shipyards 
and 32 percent are in marine cargo 
handling. 

Within shipyards, the proposed 
standard is expected to primarily affect 
welders and painters. In marine cargo 
handlings stevedores involved in RO-RO 
and forldift operations, as well as 
workers involved in various dry bulk 
operations, are expected to be primarily 
affected. 

Employee Exposures and Benefits. 
Based on data obtained from OSHA's 
Integrated Management Information 


System (IMIS), a survey conducted for 
the general industry air contaminants 
rule, shipyard, marine terminal and 
longshoring studies, U.S. waterborne 
commerce data, and expert opinions, 
OSHA estimated that about ^,530 full¬ 
time equivalent workers are potentially 
exposed to substances affected by the 
proposed rule. Of these 40,530 
potentially exposed workers, 
approximately 3,615 are estimated to oe 
overexposed. 

The overexposures in the shipbuilding 
and repairing industry result from 
welding and painting. In marine cargo 
handling, overexposures are likely to 
occur during RO-RO and break bulk 
forklift operations, as well as during the 
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loading and unloading of dry bulk 
cement 

OSHA estimates that an average of 
245 total illnesses, of which 77 are lost 
workday caseSt result from 
overexposures to substances affected by 
the proposed regulation. Of these 
illnesses, 196 total are expected to be 
avoided as a result of the proposed 
rulemaking, 62 of which are lost 
workday cases. 

The proposed rule is also expected to 
reduce fatalities. Since long latency 
periods associated with occupationally 
related illnesses cause difficulty in 
diagnosing illnesses as being work 
related, fatalities resulting from such 
illnesses are difficult to determine. 
However, some substances covered by 
the proposed rulemaking to which 
workers are exposed are known to 
cause fatalities at levels above the 
proposed PELs. OSHA therefore 
believes, that by reducing current PELs, 
an average of 1 to 2 fatalities per year 
will be avoided. 

NonreguJatory Ahematives. OSHA 
believes that there are no nonregulatory 
alternatives that adequately protect 
most workers from the adverse health 
effects associated with exposure to the 
chemicals under consideration. OSHA 
believes that the tort liability laws and 
Workers* Compensation do not provide 
adequate worker protection due to 
market imperfections. Some employers 
have not complied with the standards 
recommended by professional 
organizations. The deleterious health 
effects resulting from continued high 
levels of exposure to hazardous 
substances require a regulatory solution, 
and the OSH Act requires the Agency to 
protect workers* health. 

Technological Feasibility and Costs 
of Compliance, OSHA has determined 
that the standard is technologically 
feasible, as all of the provisions can be 
met by using currently available 
engineering controls and personal 
protective equipment. 

The proposed rule will require firms to 
incur costs for engineering controls 
necessary to bring overexposed workers 
to levels below the proposed PELs. The 
total annualized cost for fums to come 
into compliance with the proposed rule 
18 estimated to be $5,682,245. Of this 
amojmt, $5,416,098 will be incurred by 
shipbuilding and repairing facilities to 
reduce welding and painting exposures. 
An estimated $266,147 wiU be incurred 
annually by stevedoring establishments 
to reduce exposures to carbon monoxide 
and Portland cement. 

^^onoinic Impacts and Regulatory 
Flexibility. The potential Impact of 


compliance on the industry was 
evaluated using estimated revenues and 
profits for each SIC group. The analysis 
revealed that even if compliance costs 
were fully absorbed by the industry (l.e., 
no pass through of costs to the 
consumer), neither profitability nor 
revenues will be si^ficantly reduced. 
Costs as a percentage of revenues would 
not exceed 0.07; costs as a percentage of 
profits would not exceed 1.13 for ei&er 
industry subsector. 

Pursuant to the Regulatory Flexibility 
Act of 1980 (Pub. L 96-353, 94 STAT. 
1164 (5 U.S.a 60 et seq.]), OSHA has 
assessed the impact of the proposed rule 
on small entities and concludes that 
there will be no significant effects on a 
substantial number of small firms. This 
act requires that in proposing new rules, 
federal regulatory agencies must 
examine their potential for imposing 
disproportionately heavier burdens on 
small businesses. Nearly 50 percent of 
the firms covered by the standard 
employ fewer than 20 employees and 
are defined as small. For the vast 
majority of these firms, it is anticipated 
that the economic impact of the 
standard %vill not be significant given 
the small magnitude of per worker 
compliance costs. 

Other Effects, The proposed rule is 
not expected to have any significant 
effect on international trade because of 
the small magnitude of the costs. 

The proposed rule has been reviewed 
in accordance with the requirements of 
the National Environmental Policy Act 
(NEPA) of 1969 (42 U.S.C. 4321, et seq,]. 
the regulations of the Council on 
Environmental Quality (CEQ) (40 CFR 
part 1500). and OSHA’s DOL NEPA 
Procedures (29 CFR part 11). As a result 
of this review. OSHA has determined 
that the proposed standard will have no 
significant effect on air. water or soil 
quality, plant or animal life, use of land, 
or other aspects of the environment. 

2. Industry Profile 

This section will provide an overview 
of the industry subsectors covered under 
the proposed rule. The discussion will 
include a description of the basic duties 
performed, the number of employees 
and establishments, cmd the financial 
situations for each SIC group. The 
proposed standard will cover two four 
digit SICs: 3731 (Shipbuilding and 
Repairing) and 4491 (Marine Cargo 
Handling). SIC 3732 (Boat Building and 
Repairing) is a separate industry which 
was covered under the General Industry 
PEL update. 

SIC 3731: Shipbuilding and repairing. 
The shipbuilding and repairing industry 


(SIC 3731) includes establishments 
which engage in tlie construction, repair, 
alteration, conversion, and maintenance 
of ships, barges and lighters, whether 
self-propelled or towed by other craft 
[3]. Ship repair work may range from 
one-time, emergency corrections of 
particular problems to overhauls 
involving scheduled maintenance 
projects lasting from six months to one 
year, during which ships are completely 
refurbished €md retrofitted in order to 
upgrade their equipment to the current 
state of the art. Shipbreaking, which 
involves disassembling ships for scrap 
and components, is also induded in SIC 
3731, although this activity is seldom 
performed In the U.S. In addition, many 
shipyards have been actively solid ting 
non-marine industrial work involving 
the same operations typically performed 
in shipbuilding and repair work, such as 
steel fabrication, welding, boiler repairs 
and engine overhauls. 

The establishments which comprise 
the U.S. shipbuilding and repair industry 
range from very large facilities, 
employing over 25.000 workers, to firms 
with as few as 2 workers. Of the 
shipbuilding and repair fadlities in the 
U.S.. the largest 3 percent employ over 
70 percent of the total workforce. The 
Census of Manufactures reported that 
SIC 3731 contained 605 shipyards 
operated by 542 companies in 1977. This 
decreased to 590 shipyards operated by 
547 companies In 1987. The Census of 
Manufactures data are collected every 5 
years, and 1987 is the last year data are 
available from that source. Most major 
facilities are located in the Gulf/ 
Mississippi Region, followed by the East 
Coast, Great Lakes, and West Coast 
regions (11). 

The U.S. Active Shipbuilding Base 
(ASB) indudes those shipyards which 
are **open and currently engaged in or 
seeking contracts for the construction of 
major oceangoing or Great Lakes ships 
1,000 gross tons or over" (11). During 
1989 done, the U.S. ASB decreased from 
19 to 16 shipyards. U.S. ASB shipyards 
account for about 75 percent of total SIC 
3731 employment. 

Shipbuilding and repairing is a large 
scale heavy manufacturing activity 
which requires both skilled and 
unskilled labor. Table V-Cl shows the 
employment trend for SIC 3731 since 
1987. 

Potential exposures are most likely to 
result from activities such as welding, 
painting, abrasive blasting, tank 
cleaning and grinding. The breakdown 
of the shipbuilding and repairing 
industry’s workforce by occupational 
group is shown in Table V-C2. 
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Table V-Cl.— Trend in U.S. Shipyard Employment 1980-1989 


Year 

1980 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

Average Annual Employment... 

Percent Change from Previous Year. 

177,000 

184.600 

4.3 

182.400 

-1.2 

152,600 

-16.3 

151,900 

-0-5 

141,000 

-7.2 

136.300 

-3.3 

126,500 

-7.2 

127,100 

-0.5 

125.625 

-1.2 


TlJ* thfoogh 1904 are based on CONSAD Research Group Corp., DaU » Support a Regulatoty Analysis of the Proposed Standard for 

Shi^^ng and Repairing. FinaJ Report. Prepared for the U.S. Dept of Labor. CXxupationai Safety and Hearth Admir^ation. urnfer Contract No. J-9-F-4-0024. 

•▼OVe 1 9\}d« 

(2) U.S. Department of Labor. Bureau of Labor Statistics "Employment and Earnings". 1965-1989. 


Table V-C2.— Occupational 
Breakdown of SIC 3731 Workforce 


OccupaboruU group 

Percent of 
workforce 

Number of 
workers 

Outfitters 

23.6 

29,648 

Welders 

14.7 

18.467 

Other Steel Trades.^. 

14.0 

17,588 

Painters/Blasters 

6.5 

8,166 

Tank Clearters_ 

0.7 

879 

Mainteriance Workers ..... 

2,2 

2,764 

Supervisors.....__ 

Office and 

5.7 

7,161 

Administrative. 

23.4 

29.396 

Others____ 

9.0 

11,306 

Total... 

100 

125,625 


Source: CONSAD Research Corp.. Data to Sup¬ 
port a Regulatory Analysis of the Proposed Standard 
for Shipbuildiog and Repairing: SubpWt B. Prepared 
for the U.S. Department of Labor, OSHA under 
Contract No. J-9-F-4-0024. 

U.S. DeparbT>ent of Labor. Bureau of Labor Statis¬ 
tics, "Employment and Earnings". 1989. 

The primary occupational groups 
affected by the proposed regulation are 
welders and painters. Welders fuse 
metal objects by means of an 
exyacetylene torch or arc-welding 
apparatus in the fabrication of metal 
shapes and in repairing broken or 
craved metal objects aboard ships. In 
addition to performing hand welding or 
brazing operations, the welder may also 
lay out guide lines or marks on metal 
parts and may cut metal with a cutting 
torch. Depending on the task, welders 
may be actively engaged in welding for 
up to eight hours per day. Other groups 
of employees may work in either the 
same environment or in adjacent 
compartments. Among these groups are 
the outfitting trades, carpenters, 
electricians, outside machinists and 
others involved in erecting steel such as 
riggers and grinders. 

Market structure. The domestic 
market for commercial shipbuilding has 
decreased dramatically over the past 
twelve years. Nearly all sales have been 
lost to foreign producers, especially 
Japan and South Korea, where most 
ships can be built for less than the U.S. 
price. Foreign competitors usually have 
lower labor costs and often receive 
generous subsidies from their 
governments, while labor and material 
costs are relatively high in the U.S. The 
U.S. ranked thirty-first in worldwide 
merchant shipbuilding with only 0.1 


percent of the gross tonnage on order 
[9]. 

The workload of U.S. shipyards is 
dominated by U.S. Navy ship 
construction projects. As of October 1, 
1989, 91 military combatant and 
auxiliary ships were under construction 
or on order by the Navy, and 2 medium 
endurance cutters were under 
construction for the U.S. Coast Guard. 
Among the 91 Navy ships ordered were 
21 T-ships, i.e. auxiliary crane ships, 
hospital ships, fleet oilers, and ocean 
surveillance ships. However, Navy ships 
tend to require large-scale, highly 
technical production which has 
benefited the larger shipyards more than 
smaller shipyards. In 1988, the total 
value of the work completed by U.S. 
shipyards was $8.7 billion in current 
dollars, down 2 percent from 1987 when 
adjusted for inflation [9J. Total revenues 
in 1989 were $9.1 billion [3]. 

Despite a declining market for 
commercial ship construction, 
shipbuilding and repair facilities in the 
U.S. continue to invest millions of 
dollars to improve, expand and 
modernize their facilities. Over $195 
million was invested in the 1989 fiscal 
year, and industries planned to invest at 
least $250 million in the year ending 
June 30,1990 (9). Such large investments 
have dramatically increased the 
capability of U.S. shipyards, although 
facilities remain substantially 
underused. 

SIC 4491: Marine cargo handling. The 
Marine Cargo Handling industry 
includes those facilities which are 
responsible for the handling of marine 
cargo from the time of arrival at 
shipside, dock, pier, terminal, staging 
area, or in-transit area to the completion 
of cargo loading or unloading. SIC 4491 
also includes establishments which 
engage in the transfer of cargo between 
ships and barges, trains, trucks, 
pipelines and wharves. The 
maintenance and operation of piers and 
docks, including related facilities, are 
also included in this SIC. 

Marine terminals are defined as 
**wharves. bulkheads, quays, piers, 
docks and other berthing locations and 
adjacent storage or contiguous areas 
and structures associated with the 
primary movements of cargo or 


materials from vessel to shore or shore 
to vessel including structures which are 
devoted to receiving, handling, holding, 
consolidation and loading or delivery of 
waterborne shipments and passengers, 
including areas devoted lo the 
maintenance of the terminal or 
equipment. The term does not include 
production or manufacturing areas 
having their own docking facilities and 
located at a marine terminal nor does 
the term include storage facilities 
directly associated with those 
production or msinufacturing areas.'* 

For several years, there has been a 
trend toward public ownership of 
marine terminals, though most are still 
privately owned. Because they tend to 
be operated by or for the exclusive use 
of a single firm, most privately-owned 
terminals are directly competitive 
neither with one another nor with 
publicly-owned terminals. Privately 
owned terminals traditionally specialize 
in bulk cargoes, since large investments 
are often required in bulk terminal 
facilities. 

Many terminals are publicly owned 
and leased by private tenants. 
Stevedoring establishments are firms 
which contract with a ship's owner, 
agent, charter operator, or the owner of 
the cargo to load or unload vessels in 
ports. The stevedoring firm typically 
hires longshoremen, usually on a daily 
basis, from a hiring hall or labor pool of 
union or nonunion members. The 
stevedoring labor force size varies 
directly with the amount of work the 
stevedoring establishment contracts to 
perform, \^mich is a function of port 
activity. At any given time, a 
stevedoring firm may be working 
several vessels or none at all. Thus, 
longshoremen are hired as needed by 
the stevedoring establishment and 
discharged upon completion of an 
individual jok However, some 
longshoremen, such as equipment room 
managers or foremen, receive long-term 
employment commitments from an 
individual firm and work a standard 
work week plus required overtime. 

There are approximately 57.912 total 
employees and 1,091 establishments in 
SIC 4491 (10). The nature of marine 
cargo handling work is such that full- 
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time employees rarely work the typical 
2,000 hour work-year. Full-time 
longshoremen work an average of 1,565 
hours per year [5]. 

Vessels and commodities. Potential 
exposures to the substances affected by 
the proposed rulemaking occur during 
the loading and unloading of a wide 
variety of commodities. For example, the 
unloading of vehicles from RO-RO 
vessels creates a potential for exposure 
to substances such as carbon monoxide 
and carbon dioxide. Similarly, the 
loading of grain into a barge or bulk 
carrier creates potential exposures to 
grain dust as well as to any fumigants or 
pesticides, such as phosphine and 
methyl bromide, which may have been 
applied to the grain. 


Table V-C3 shows the foreign and 
domestic waterborne commerce of the 
United States for 1988 (6). Vessel types 
are relevant for addressing potential 
exposures associated with the shipment 
of these commodities. 

Self-propelled vessels—Bulk Carriers 
are self-propelled vessels designed to 
carry bulk commodities such as heavy 
ores and minerals, pallets and wood 
chips, coal, and general dry bulk 
commodities such as grains. Loading a 
bulk commodity, such as grain, involves 
a system of conveyors and chutes or 
spouts. Grain is taken by conveyor from 
a grain silo to a chute positioned over 
the open hatch of a ship's hold into 
which the cargo is loaded. Once the 
cargo is loaded, one or two 
longshoremen may be called upon to 


level the grain in the hold. These vessels 
may also be used to carry bulky general 
freight such as logs or steel. 

General tankers are vessels arranged 
for the carriage of liquic cargoes in 
tanka integral to the hull. The majority 
of these vessels carry crude oil, 
petroleum, and petroleum products. 
Chemical tankers are vessels 
structurally arranged for particular 
services or cargoes, such as asphalt, 
asphalt bitumen, phosphorus, solvents 
and various specialty chemicals. 

Special tankers are tankers which 
were designed for a specific type of 
cargo. The characteristics of ^ese 
vessels effectively limit their 
applicability to specialty products. 
Included in this category are molasses, 
liquid latex, sulphur, and wine tankers. 


Table V-C3.— Waterborne Commerce of the United States 1988 


Code 

Commodity 

Imports 

Exports 

Total foreign 

Domestic 

Total 



Ferm Products 



0101 

Cotton, raw....... 

1,240 

81,677 

41.506 

510,626 

136.678 

0 

1.484,722 

2.383.295 

49.540,037 

5,988 

2.461,712 

6.264,659 

44,562.575 

19.438,538 

0 

1,485,962 
2.464,972 
49.581,543 
516.614 
2 598 390 

2.684 

704,101 

32.067,630 

375.979 

1 08fi 610 

1.488.646 
3,169,073 
81,649.173 
892.593 
3 667 000 

0102 

Barley and rye., . 

0103 


0104 

Oats....... 

0105 


0106 

Sorghum grains........... 

6.264,659 

44.669.619 

19,438.616 

0 

1 V V 

2,209.648 

14.445,004 

16,180,935 

29 

35.540 

1,708 

53.259 

27,006 

333.979 

16.233 
31,477 

3,629 

241,838 

79,069 

14,007 

38.234 

8.474.307 

59.114.823 

35.619,553 

29 

310.165 
446 712 

0107 

Wheat........ 

107,244 

80 

0 

0111 

0112 

Soybeans.____________ 

Flaxseed . , .. 

0119 

Oilseeds. NEC....... . 

27.823 

177,745 

0 

246,802 

267.259 

0 

274.625 

445.004 

0 

0121 

Tobacco, leaf........ 

0122 

Hay and fodder...... 

53!259 

196,945 

1.919.298 

3.490,588 

1.125,489 

270.573 

1.354,336 

93,314 

289.740 

113.239 

0129 

Field crops. NEC.. 

77.780 

151.035 

3,465.265 

990.126 

265,173 

197.630 

679 

118.801 

45.011 

92,159 

1.434.284 

9.090 

103.886 

1,771 

914.868 

13.566 

156.932 

29,994 

169,939 

1,565.319 

3.474,355 

1.094.012 

266.944 

1,112,498 

14,245 

275.733 

75,005 

0131 

Fresh fruits.. .. . 

0132 

Bananas and plantains......... 

0133 

Coffee, green arvl roasted..... 

0134 

Cocoa beans,... 

0141 

0151 

Fresh arxl frozen vegetables....... 

Live animals (livestock)..... 

0161 

Animals and animal products, NEC«.. ...... 

0191 

Miscellaneous farm products..... 





Forest products 





0841 

0661 

Crude rubber arxJ allied gums....... 

Forest products. NEC. .... .. 

1.232.760 

142.512 

33.212 

39.866 

1.265.972 

182,376 

2.211 

110,554 

1.268.183 

292.932 


Freeh Fish 

and Other Msrtnt 

»Products 




0911 

Fresh fish, except sheflfish. 

470.760 

266.691 

3,187 

365.788 

74.387 

9,980 

836.548 

341.078 

13,167 

747.566 

501,791 

3,079.625 

1.584.114 

842.869 

3.092,792 

0012 

Shellfish, exceot preoared. 

0931 

Marir>e shells, unmanufactured..... 



Metallic Ores 





1011 

Iron ore arxl concentrates__ 

20.694.501 

2,173 

16,559.007 

505.649 

2.053,173 

5.536.061 

734.359 

1,062.127 

5.966 

696.015 

26.430.562 

736.532 

17.621,134 

511,615 

2.749.188 

60.825.332 

73.479 

433.593 

478.074 

606,138 

87.255.894 

810.011 

18,054.727 

989.689 

3.355.325 

1021 

1051 

Coppers ore and concentrates__ 

Aluminom ores, concentrates.. 

1061 

Manganese ores, concentrates. 

1091 

Nonferrous ores, content NEC. 



Coal 





1121 

Coal and lignite. I 

1 826,000 

94.631.696 | 

95.457,696 | 

196,781.253 | 

292.238.949 



1 1 

Crude Petrolsum 





131ll 

[ Crude petroleum I 

252,524.052 I 

160,558 

252.884.610 I 

199.233.326 

451,917.936 
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Table V-C3.— Waterborne Commerce of the United States 1988— Continued 


Code 

Commodity j Imports | Eicports 

Total foreign | Domestic 

i Total 


NonmetaWc Minerals, Except Fuel 



1411 

limcMkyM . . , , , , .. -,r.r. . 

660.379 

0 

3.275.977 

63.853 

3.936.358 

63,653 

33.137.372 

4,945 

62.595.654 

37.073.728 

66.596 

68.893.952 

6.101.901 

16.200.663 

43.651 

1412 

Building stone, unworked.. . .... 

1442 

Sand, gravel, crushed rock.. .. —_ 

4.040.047 

2.122.119 

743.919 

39.356 

1.458.051 

2.901.500 

6.296.096 

5.023.619 

10.465,605 

1451 


1.076.262 

1471 

Pho*phAtft fprfc .. .. 

9.721.606 

0 

5.735.058 

4.295 

1479 

Natural fertilizer mats, NEC.. . ., 

39.356 

1491 

5;alt .. ^_____ 

5.118.521 

0 

706.052 

1.248,552 

0 

5.624,573 

0 

5.824.573 

1,267.619 

6.960.050 

10.695.966 

8.072.988 

1492 

Sulphur, dry^.^......... 

1.248,552 

19X)67 

1493 

Sulphur. Ilqijid..... 

0 

0 

6.960.050 

1.319,630 

5.335.735 

1494 

Qypsum, crude and plasters.. ... 

9.235.781 

2.105.447 

140.557 

631.606 

9,376.336 

2.737.253 

1499 

NorvnetaiNc minerals. NEC^. _ 


Ordnanc# and Accaaaoiiaa 


1911 


Ordnance and accessories 


22.387 


5.769 


28.156 


569 


28,725 


Food and Klndrad Products 


2011 

MaaI, fTAfth rhUlAH fm7An 

644.833 

296.646 

899.514 

32.635 

1.744,347 

329.661 

316.933 

69395 

2.063.280 

2012 

Meat and products. NEC _ _ _ 

396.976 

2014 

Tallow, animal fats and oils. ... . . . 

0 

1.334,619 

1.334,619 

155.044 

1.469.663 

2015 

2021 

Animal by-products, NEC. .... 

Dairy products, NEC. . . .. .. _ _ _ 

11.654 

156.676 

687.555 

41.686 

699309 

198.362 

283,062 

15.180 

49.761 

714,389 

246.123 

2022 

Dried rrwtk and cream. .. . .... 

31.941 

347.024 

251.121 

89,569 

16.660 

299.922 

2031 

Fish and sheUfish. prepared. . . -.-_ _ ^.. 

436393 

374.904 

811.497 

2034 

UegptAhlAS end prn. NpO .,,,TTr,T. .,t„._ _ 

749.735 

241.658 

991.393 

246.413 

1337306 

2039 

Pimp fniH finH wAQAtAhlA MPf!... 

2,149.234 

0 

522,755 

2.671.989 

434353 

3.1063<2 

2041 

Wheat flour and ierTx>lina ...... .~J 

1,215,496 

11.988369 

6,632376 

213,117 

284.055 

309.747 

1,769,359 

73.912 

0 

1,215.496 

12.356.625 

6.921,761 

1.623,773 

1.426.858 

30.807 

10.116,955 

4,631.607 

1.939313 

1346.303 

2042 

Anima] feeds .. . 

369.756 

269,385 

1,310.656 

1.142.603 

2.236.102 

1.519,000 

12.520 

22.477.580 

2049 

Grain miB products. NEC..........«.«..., 

11.553.368 

2061 

Sugar..... .._ . . _ 

3.463.066 

2062 

Molasses .. . . 

722,762 

2.149320 

2061 

Al£»hnlk^ . . ... .. 

2.545.649 

3.278.359 

86.440 

349.317 

^895.166 

2091 

Vagotabia aila, margarirta, ahrytaning.. . . 

1.642.905 

5.121364 

2092 

Animal oils and fat$, NFC .x .... . 

21977 

106.417 

2094 

Qrocarias— X-—xxT. X........,.r - tt. 

0 

0 

468.366 

466.388 

2095 

ITA 

282.300 

1.004.156 

1.003 

1.416,398 

263,303 

a420.566 

99.944 

363347 

2099 

Miacallanaouft frwi pcndijcta. ._.. 

1.573.968 

3.994.524 





1 

robacco Producti 

1 




2111 

Tobacco marxifactures__________ 

6.364 

234.168 

240.552 

20.302 

260.854 




Basic Tavdlaa 


Baaic lavlila pnviijcta.. .^_ 

1.160.050 

43.196 

624,561 

1.604.611 

66.466 

1371.077 

Textile fibers. NEC____ 

45.706 

68.906 

10,379 

99365 


Apf>ara1 and Othor Finished Textiie Products, Including Knh 


2311 

Apparel ....... J 

! 1.0S2.S32 

61,409 

1.163.941 

382307 

1.546346 

Lumber end Wood Producta, Exciuc 

Ung Including Knl 

t 



2411 

Inga .— ,. . .- . . 

223.332 

21.087,131 

0 

21.310.463 

652327 

21.962.660 

2412 

Paftad Inga 

0 

0 

9.905356 

9.905.656 

2413 

Fuai tMond, nharcnal, laastas . .. . 

274.024 

29.476 

303,500 

193.902 

497,402 

2414 

Timbar, pnata, polaa, piling ____ 

6321 

66.417 

749.463 

2,176.776 

1,093.348 

352,921 

30,095 

36316 

42.039 

76.955 

2415 

PulfMMood. log .,... ,, .. 

504 

86,921 

3.945.378 

4.032.299 

2416 

Wood nhips atawaa mnidinga 

6.917338 

7.666,701 

3.932,650 

11.599,551 

2421 

Lumbar............. 

3.668.877 

6.045.653 

13S8.146 

7.303.901 

2431 

Varv%ar, plyamnd tanrkad MfOpd , -x.. 

704,344 

1.797.692 

123.895 

1.921.567 

2491 

Wood manutecturM, NEC 

439.571 

79^492 

230.635 

1,023.127 


Fu 

mitufs and Rxtur 

as 




2511 

Furniture and fixtures 

900.772 

60.631 

981.403 

201.064 

1.162.487 


Pulp. Pi 

Bpsf and Allied P? 

'Oducts 



2611 

Pulp 

605.711 

2.029,093 

5.033352 

5.639.563 

477,104 

6.316.667 

2621 

Standard rvMaaphnt pApar . 

568390 

2.596363 

126,746 

^726,831 

6349365 

2631 

Papar Ofid pfpni»ii^f 

2,032,319 

176362 

3.664.438 

194.396 

5.716.757 

633.106 

2691 

PUp and paper products. NEC___ _ _ 

370,660 

1.411.671 

1.782.331 
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Table V-C3.—Waterborne Commerce of the United States 1988—Continued 


Code 


Commodity 

knporta 

Exports 

Total foreign 

Domestic 


Total 


Printed Matttr 


2711 


Printed matter « 



199,123 


87.082 


286,205 


21,065 


307,270 


Chemicais and AJIM Products 


2810 

Sodium hydroxide.. .. .. 

0 

0 

0 

5.978.436 

5.978.436 

2811 

Crude tar. o«. gas products.—.— 

630,033 

543,638 

1,173,671 

1.766.155 

2,939,826 

2812 

Dyes, pigment tanning mats____ 

0 

28,614 

28,614 

805 

29.419 

2813 

Alcohols--------- 

2,524.744 

914,059 

3,438.803 

5.923.416 

9,362,219 

2816 

Radioactivo materials, wastes____—.... 

14,831 

5,368 

20.199 

2,558 

22.757 

2817 

Benzene and toluene_____ 

653,176 

436,714 

1,069,890 

6,656,253 

7.746.143 

2818 

Sulphuric add ..... 

0 

0 

0 

2,070,239 

2.070,239 

2819 

Basic chemicals arxl prod. NEC._...____ 

17.953.775 

15,398,090 

33.351,865 

27,645,535 

60.997.400 

2821 

Plastic materials....... 

763,009 

3.503.941 

4,266,950 

104,905 

4.371.055 

2822 

Synthetic rubber.... ...« _ 

15,459 

530,701 

546,160 

54,398 

600,558 

2823 

Synthetic (marvmade) fibers.... 

78.787 

300,547 

379,334 

2,544 

361.876 

2831 

Dmgs..—............................— - 

113,033 

80,387 

193,420 

55.340 

248.760 

2841 

Soap.. ......--— —-- 

158.884 

410.668 

569,552 

156,272 

725,824 

2851 

Paints----- 

453,424 

60,262 

533.686 

32.490 

566.176 

2861 

Gum and wood chemicals__ « _ 

27,397 

212,277 

239,674 

608,446 

646,120 

2871 

Nitrogenous chem (ertilizefs—........... 

1,928,020 

2,719.695 

4,647,915 

5.794,600 

10,442,515 

2872 

Potassic chem fertilizers_............ 

^470.497 

2,700,295 

5,170,792 

1,41^427 

6.583,219 

2873 

Phosphatic chem fertilizers___......___ 

116,468 

1,356.882 

1.473,350 

694.587 

^167.937 

2876 

Insecticides, disinfectants........ 

102,093 

187.343 

289.436 

8,021 

297.457 

2879 

Fertilizer and materials, NEC.......__ 

121,999 

7,107.591 

7,229,590 

6,675,067 

13.904,657 

2891 

Miscellaneous chemical products.....™.._____......... 

630,654 

1,136,176 

1,766,829 

711,413 

^478.242 


Petroleuffi and Coal Products 


2911 

Gasoline __ _ __ _ _ _ _ _ _ _ 

22,247.104 

1,067,194 

23.334,298 

85,012,138 

106.346.436 

2912 

Jet fuel_ _ _ __ 

3,736.566 

1.451,404 

5,187,992 

13,013,893 

16,201.885 

2913 

Kerosene ... .. 

102,778 

67,669 

170.447 

1,051.462 

2.021,929 

2914 

Distillate fuel oil_ _ _ __ _ 

17,882.631 

3,870,283 

21.752.914 

56.442.391 

78,195,305 

2915 

Residual fuel oil.,„ ....... . .. 

47,966,059 

12,661,453 

60.627.512 

91.696,700 

152.524J?12 

2916 

Lubricatiog oilt arxJ greases_ ______ 

165,513 

^15^159 

^337,672 

5,885,169 

8,222.861 

2917 

Naptha, petroleum solvents ...... 

5,626,425 

293,866 

5,920,291 

9,216,056 

15,136,347 

2918 

Asphalt tar. and pitches ___ _ ____ 

2,314,747 

176,942 

2.491.689 

10,781,849 

13J273.538 

2920 

Coke, petroleum coke ........ . . 

3,685,966 

17,366.726 

21,054,692 

6,764.230 

27.616.930 

2921 

Liquefied gases....... 

3,463,044 

1,343.780 

4,826.624 

1.772,065 

6,598.889 

2951 

Asphalt building materials. r . 

0 

29,182 

29,182 

23,783 

52,965 

2991 

Petroleum and coal prod, NEC. . . . . . . . 

63,298 

107,100 

170.398 

5,281.045 

6,451.443 

Rubber end Mlscenar>eoue Pleetic Products 

3011 

Rubber and misc. plastic products ... 

1,955,781 

430.465 

2,386,246 

190,802 

2.577.048 


Laather and Leather Products 


3111 

Leather and leather products.. 

872,728 

89.163 

961.911 

31,761 

993.672 

Stone, Clay, Gleee end Concrete 

3211 

Glass and clay, glass and concrete ..... 

385,203 

311,079 

696,282 

41.950 

738.232 

3241 

Building cement....... 

13.681.485 

125.049 

13,806,534 

10,391,259 

24,197.793 

3251 

Structural day products ....... 

852,649 

131,875 

984,424 

49.072 

1,033,596 

3271 


6,043 

3,355 

9,396 

1,523,256 

1,532,654 

3281 

Cut stone and stone products.. ..... 

563,398 

11,420 

574,626 

14,289 

589,115 

3291 

Misc. nonmetallic mineral products.............. 

722,563 

333,505 

1.056,068 

284.143 

1.340.211 


Primary MetaJ Products 


3311 

Pig Iron.... 

678,651 

123,414 

0 

2.140.423 

11,824,284 

99,377 

2,765.960 

1,496.619 

407.920 

191,517 

525,005 

320,794 

557.610 

57.652 

79 

0 

26.771 

52,323 

970.872 

219,627 

35,306 

101,219 

95,926 

267,333 

43,363 

531,585 

736.303 

123,493 

0 

' 2,167,194 
11,876,607 
1.070.249 
2,985,587 
1,531,925 
509,139 
287.443 
792,336 
364,157 
1,089,195 

595,535 

1.823.062 

3,063 

2,628.244 

1,352,805 

671.512 

1,232,255 

1,070.523 

638.408 

28,201 

45.040 

26,221 

22,030 

1.331,838 

1,946,555 

3,063 

4.795.438 

3312 

Slag-- 

3313 

3314 

Coke, petrol pilches, asphalts, S -______ 

Iron arxJ steel primary forma..^... . .. 

3315 

Iron, steel shaoes. exc sheeta. 

13.229.412 

3316 

3317 

Iron and steel plates, sheets..,...,^.... 

Iron arid steel ptoe arid tube. . . 

1,741.761 

4.217.842 

3318 

Ferroalloys. 

2.610.448 

1,147,547 

315,644 

3319 

Iron and steel DToducta-NFC. 

3321 

Nonferrous metals. NEC... . 

3322 

Copper alloys, unworkod. 

837.378 

390.378 
1,111,225 

3323 

Lead afKl zirK. unworked. 

3324 

Aluminum and aHoya. urw^ked., . 


Fabricated Metal Products, Except i 

Ordnartce, Machir 

lery, and Tranapo 

rtatlon Equipment 

1 


3411 

Fabricated metal produrta.. 

3.329.711 

460.566 

3,010.279 

1,801,520 

5.611.799 
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Table V-C3.—Waterborne Commerce of the United States 1988—Continued 

« 

Code 

Commodity 

Imports 

Exports 

Total foreign 

Domestic 

Total 

Machinery Except Electrical 

3511 

Machinery, except electrical___.......... 

4.045.518 

1,699.143 

5.744.661 

1.080.242 

6.824.903 

Electrical Machinery. Equipment and SuppUee 

3611 

Electricai machinery and equipment____ 

2,941.854 

851.471 

3.793.325 

142.261 

3.935.586 

Traneportatlon Equipment 

3711 

Motor vehiclea, parts, equipment....- . 

6.506.754 

1.222.392 

7.729.146 

856.977 

8,586.123 

3721 

Aircraft and pai^ ... ...... _ 

11,935 

19.967 

31.902 

1.060 

32.962 

3731 

Ships Anri hoAte „. ... 

50,269 

73.141 

123.410 

24.992 

148,402 

3791 

Misa transportation equipment... . 

28,293 

48245 

76,538 

136.194 

212732 

Inatnimenta, Photographic and Optical Goode, Watches and docks 

3811 

InetAjments, lime, photo, optica) goods... 

273.431 

153.199 

426,630 

39.642 

466272 


Mltceltan^oiM Products of Msmifacturing 


3911 

Misc. manufactured products...... 

1.469,020 

99.011 

1.568,031 

1.753.983 

3.322014 


Waste end Scrap Matertaia 




4011 

kon and steel ecrap. ... . _ 

235.367 

8.758209 

8.993.576 

3252161 

12245.737 

4012 

Nonferrout metal scrap.. .......... 

769.193 

6.097 

11.412 

1.038263 

278.171 

4284.777 

1.805.556 

286268 

4,296.189 

61.067 

7.618 

1.672 

1.886.643 

293.686 

4.297.861 

4022 

TAldilA MAfitft, AnrAp, MAAOp . 

4024 

Paper waste and scrap___ 

4029 

Waste and scrap. NEC.. .. _ 

0 

0 

0 

24.948.936 

24.948.936 


Spsctal Items 


4111 

WAtar......... ... 

0 

0 

0 

2.576239 

3.927.646 

119,552 

0 

2576.239 

5.013,528 

4112 

CommodrtiAA, MEC--r t, .. . . .. 

594.006 

0 

491.874 

0 

1.085.880 

0 

4119 

Empfty cnntAinATS ... 

119.552 

9999 

DepAftrr»nl nf DAfAnAA.., 

462.674 

102,071 

564.745 

564.745 


Total_,.... , , , , 

549.697,111 

426,323.874 

976.220.985 

1.111.772499 

2087.993.484 




Source. Department of the Army. Corps of Engineers. Waterborne Commerce of the United States: Part 5: National Summaries. 1988 


LNG/LPG tankers are vessels 
designed for the carriage of liquified 
natural gas. liquified petroleum gas. and 
other manufactured gases and natural 
gas products. 

Break bulk vessels include carriers of 
refrigerated and unrehigerated general 
cargo. Among the break bulk cargoes 
are fruits and vegetables, lumber, glass, 
and machinery. Break bulk vessels may 
be used to transport standardized 
containers but they are not designed to 
specialize in containerized cargo. 

RoU-On/RoIl-Off (RO-RO) vessels 
are those that are specially designed to 
carry automobiles, other vehicles, 
wheeled containers or trailers. RO-RO 
ships only use the RO-RO method for 
loading and unloading, in which vehicles 
are actually driven on or off the ship. 
Containerized cargo may be transported 
on the upper deck of a RO-RO vessel. 

Containerships are vessels designed 
exclusively for the carriage of 
standardized containerized cargo. These 
vessels are equipped with permanent 
container cells and have little or no 
space for other types of cargoes. 


Containers are loaded and unloaded 
usually by cranes and toploaders. 

Break bulk. RO-RO vessels and 
containerships are often grouped 
together in a broad class as freighters. 
Both break bulk and RO-RO vessels 
may be partial containerships. in which 
one or more, but not all, compartments 
are fitted with permanent container 
cells: the remaining compartments are 
used for other types of cargo. In break 
bulk and RO-RO vessels, containers are 
often transported on the upper deck and 
other cargo is carried in lower decks. 

Non-self-propelled vessels—Bulk 
barges are large double hulled cargo 
holds wvithout an internal means of 
propulsion. Virtually all barges used on 
the inland river system are 195 feet long 
by 35 feet wide. Most bulk barges have a 
total draft of 12 feet and are typically 
loaded so that they draw 9 feet of water. 
Barges can carry virtually any dry cargo 
and have an average capacity of 1,500 
tons or about 52,500 bushels. Also 
classified as barges are scows and 
ocean-going barges. These barges tend 
to be much larger, have a higher 


fieeboard and carry most of their cargo 
on deck. 

Tanker barges are double hulled 
barges designed exclusively to haul 
liquid cargos. Tanker barges lack an 
internal means of propulsion but do 
contain pumping systems and equipment 
for unloading their cargoes. Tanker 
barges are not of standardized size but 
are on the order of 240 feet long by 75 
feet %vide. Tanker barges do have a 
standard draft of 12 feet. 

Gang size. Table V-C4 summarizes 
average stevedoring gang size by type of 
operation. Separate crew sizes are 
itemized for various ship and barge 
operations. Crew sizes vary 
dramatically by ty^pe of operation and 
type of vessel. Crew size may range 
from 2 for tanker baige loading to 64 for 
RO-RO operations. Also in Table V-C4 
are average cargo handling rates per 
stevedore work-hour. 

Market structure. Table V-C5 shows 
the annual revenues and profits related 
to longshoring operations by re^on. 
Most economic activity occurs in the 
Gulf/Mississippi region. This region 
accounts for about 51 percent of total 
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industry revenues and profits. Annual 
revenues and profits related to 
longshoring activities total $6.6 billion 
and $0.3 billion, respectively. 


Tasue V-C4.—Summary of Average 
Stevedoring Gang Size and Cargo 
Manoung Rates 


Type of operation 

Average 
total on¬ 
site 
steve¬ 
dores 

Average 
hanefitf^ 
rate per 
steve¬ 
dore 
work- 
hour 
(tons/ 
hour) 

Ship^ 



Break bulk operation. 

16 

5.0 

Container operation........ 

18 

12.9 

Bulk carrier/conveyof load* 



«9 •• -.. 

13 

96.2 

OantsheS unloading oper¬ 



ation... 

6 

41.7 

Tanker operation.. 

6 

300.0 

Special tanker operation.. 

6 

75.0 

Fnjit arxl hand loaded cargo.. 

64 

1.0 

RO-RO car carrier_ 

22 

4.1 

Barge: 



Barge break bulk operation.... 

8 

14 1 

Barge bull urrioadmg with 



ciajnfihnil.. 

3 

500 

Barge conveyor loackog.. 

3 

563 

Barge tanker operation. .. 

2 

180.0 


Source: Centaur Associates. Irv;., Field Visits. 


Table V-C5.— Estimated Economic Ac¬ 
tivity Related to Longshoring Ac¬ 
tivities 


(Minions of dollars] 


Region 

Annual 

reve¬ 

nues 

Es^mat- 

ed 

profits 

Adantic..„... 

$1,456 

3.317 

370 

1.411 

$62.6 

142.6 

15.9 

60.7 

Gulf/Mississippi... 

Great Lakes..... .... . 

Pacific. , .. 

Totals____ 

6,554 

281.6 


Soufca: U.S. Departmom of Labor. OSHA, Office 
of Regulatory Analysis, based on Keamey/Centaur. 
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3. Employee Exposures and Benefits 

Introduction. Employee exposures to 
the substances included in the scope of 
this rulemaking are associated with a 
wide variety of acute and chronic 
conditions and illnesses. These include 
sensory irritation, narcosis, organ 
system dysfunction, chronic respiratory 
disease, neurological impairment 
allergic sensitization, and cancer. Since 
OSHA's adoption of existing Federal 
and consensus standard limits in 1971. 
toxicologic evidence has become 
available that shows that adverse health 
effects can occur as a consequence of 
exposure to many of the substances 
listed in OSHA's Z tables, and that such 
health effects occur even when 
exposures are maintained at the current 
Z'table limits. In addition, many 
substances that have come into 
widespread use or been introduced 
since 1971 have been shown to be 
potentially hazardous in the workplace 
environment. OSHaA thus believes that 
reducing worker exposure to such 
substances by lowering existing 
exposure limits or by adding limits for 
previously unregulated substances will 
result in a significantly reduced risk of 
illness to workers. 

This section describes both the 
methodology' used to identify maritime 
workers potentially exposed to the 
hazardous substances included in this 
rulemaking and the expected benefits to 
those workers resulting from lowering 
permissible exposure levels. An 
important existing data base for 
identifying employees potentially 
exposed to hazardous substances was 
OSHA’s Integrated Management 


Information System (IMIS). The IMIS 
data were used to project expected 
benefits resulting from lowering 
permissible exposure levels of the 
substances being regulated. 

Exposure Profile 

Methodology. SIC 3731: Shipbuilding 
and repairing. For each facility 
inspected, the IMIS files contained 
information on the number of employees 
at the facility, the occupation of each 
employee sampled at the facility, and 
the number of employees obser\'ed to be 
potentially exposed to each substance 
for which personal air samples were 
collected at the facility. 

For each substance sampled within 
each four-digit SIC. the estimated 
number of employees potentially 
exposed to that substance in that SIC 
was determined by the following 
formula: 


where 

P,—number of employees ol>8erved to be 
potentielly exposed to the substance at a 
facility: 

Ef=number of employees at each facility 
inspected by IMIS: 

W=number of workers in the industry in 
1989; and 

P=estimated number of employees 
potentially exposed to the substance in 
the industry. 

The estimated number of employees 
currently exposed above the limits for 
each substance was calculated using the 
following formula: 

IS, ^ 

where . 

S,=number of samples that exceeded the 
limit for the substance at all facilities 
inspected by IMIS in the industry sector; 

Tr=total number of personal samples taken 
for the substance at all facilities 
inspected by IMIS in the industry sector; 

P=estimated number of employees 
potentially exposed to the substance in 
the industry sector, and 

Zs:estimated number of workers in the 
industry sector currently exposed above 
the limits for the substance. 

Some data for shipyards were 
collected during the survey conducted 
for the general industry PEL update. The 
following information was provided: 

• The total number of production 
employees at the facility; 

• The number of employees involved 
in each process used at the facility; 
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• The substances used or present in 
each process: 

• The exposure limits used as 
internal targets or goals at the facility 
(i.e., OSHA’s current limits. ACGIH 
limits. NIOSH limits, or “Other” limits 
such as those from material safety data 
sheets or insurance carriers); and 

• Whether employee exposures 
exceeded the targeted limits for each 
process/chemical combination present 
at the facility. 

To estimate the number of employees 
potentially exposed to a given 
substance. OSHA assumed that all 
employees who €u*e involved with 
processes in which the substance is 
used or present are potentially exposed. 
Thus, the formula for estimating the 
number of employees potentially 
exposed to a substance in the 
shipbuilding and repairing industry is: 

Hi X 

IT, W'P 
where 

X|= number of employees at the facility 
who are involved in processes using a 
given substance; 

Tf= total production workforce at the 
facility; 

W the number of production workers in 
the industry sector, and 

P=*estimated number of employees 
potentially exposed to the substance in 
the industry sector. 

To estimate the number of employees 
currently exposed above the final limits, 
OSHA relied on survey responses that 
indicated w'hether exposure 
measurements associated with a process 
exceeded the facility’s internal exposure 
limits. OSHA interpreted the survey 
responses as follows: 

(1) OSHA assumed that none of the 
potentially exposed employees are 
currently exposed above the limit for 
any substance associated with a process 
if: 

(a) the revised limit is an ACGIH TLV 
and respondents indicated that 
exposure measurements did not exceed 
ACGIH, NIOSH, or some “other” set of 
limits; or 

(b) the revised limit is a NIOSH REL 
and respondents indicated that 
exposure measurements did not exceed 
NIOSH limits. 

(2) OSHA also assumed that all of the 
potentially exposed employees are 
currently exposed above the limits for 
all substances associated with a process 
if: 

(a) the revised limit is an ACGIH TLV 
and respondents indicated that 
exposure measurements did exceed 
OSHA, ACGIH, or some “other” set of 
limits, or 


(b) The revised limit is a NIOSH REL 
and respondents indicated that 
exposure measurements did exceed 
OSHA, ACGIH, NIOSH, or some “other” 
set of limits. 

The number of overexposed workers 
were then summed for each substance 
across all facilities that responded to the 
survey in SIC 3731. In instances where 
the survey data yielded no information 
on whether or not employees are 
exposed above the proposed limit for a 
substance, and no exposure data were 
available from IMIS on that substance. 
OSHA assumed that no workers are 
overexposed to that substance. It is 
likely, however, that in some of these 
cases there are employees exposed 
above the proposed limits. OSHA 
believes that it has not necessarily 
accounted for all employees who are 
exposed above the proposed PELs for 
the substances included in this analysis. 
OSHA, thus, believes that the number of 
overexposed employees may be 
understated. 

A separate analysis of existing IMIS 
data was done to determine the e^ect of 
proposed limits on MEL (mixture 
exposure limit) overexposures. To 
estimate the number of workers over the 
MEL. employees rather than incidents 
with either PEL or MEL overexposures 
were identified. Each sample in the IMIS 
database listed the occupation of the 
employee sampled, all substances and 
levels at which the worker was exposed, 
and the number of workers similarly 
exposed. Potential exposures were 
calculated by adding the total number of 
full-time equivalent workers in each 
occupational group potentially exposed 
to any combination of substances 
affected by the proposed rulemaking. 

The estimated number of employees 
currently exposed above the MEL for 
any combination of substances, which 
includes one or more substances 
affected by the proposed rule, was 
calculated using the following formula: 

Ih X 
IT, 

where 

Sf=number of samples that exceeded the 
MEL at all facilities identified by IMIS 
for the industry sector. (Note: This 
number includes any worker exposed 
above the PEL for any substance, since, 
by definition, any worker over a PEL 
would be overexposed to the MEL); 

Tf= total number of personal samples 
involving substances affected by the 
proposed rulemaking taken at all 
facilities identified by IMIS for the 
industry sector. 


P—estimated number of potentially 
exposed employees in the industry 
sector, and 

Z=estimated number of workers in the 
industry sector currently exposed above 
the limits. 

SIC 4491: Marine cargo handling. Data 
from IMIS, a study conducted by 
Kearney/Centaur, commodity and 
tonnage data from the U.S. Army Corps 
of Engineers, and expert judgements 
were used to estimate worker exposures 
in SIC 4491. The intermittent work 
schedules of stevedores caused 
difficulty in making typical 8-hour TWA 
measurements. To determine the 
exposures to hazardous substances in 
the marine cargo handling industry, 
OSHA looked at each commodity 
shipped by water and the number of 
full-time equivalent workers involved in 
the processes. Every imported and/or 
exported, as well as each domestically 
shipped commodity, was examined for 
potential exposures. 

OSHA looked at the form in which 
each commodity is shipped, whether in 
containerized, break bulk, liquid bulk or 
dry bulk cargo form. OSHA also 
analyzed commodities requiring the RO- 
RO method for loading and unloading. 

Procedures for loading and unloading 
the various commodities, potential 
exposures, and the percentage of 
stevedores likely to be overexposed 
were determined. 

Once the areas of potential exposure 
were determined, OSHA estimated the 
number of full-time equivalent 
employees involved in the processes 
and potential exposures. 

Estimates of the Number of Potentially 
Exposed Employees 

SIC 3731 

The IMIS data base and the survey 
provided information on the substances 
posing potential hazards to specific 
occupational groups in SIC 3731. Table 
V-C6 shows Ae occupational groups 
identified in IMIS, the hazardous 
substances to which each group is 
potentially exposed, and the adverse 
health effects related to exposure. 

One of the most widely recognized 
hazards associated with exposures to 
airborne substances in the maritime 
industry involves tank cleaning. Tank 
cleaners may be potentially exposed to 
any substance carried in bulk liquid 
form. Table V-C7 lists liquid substances 
transported in bulk which are affected 
by the proposed rulemaking. OSHA 
estimates that all 843 tank cleaners may 
be potentially exposed to the substances 
listed in Table V-C7. Due to the 
potentially serious nature of the hazards 
involved and the requirements imposed 
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by relevant existing standards, 
employers are generally aware of the 
ne^ to protect employees during this 
activity. OSHA believes that the 
requirements imposed by this proposed 
rulemaking would not require significant 
changes in current practices. OSHA 
requests public comments on this 
preliminary conclusion. 


* To obtain an overall estimate of the 
extent of employee exposures to 
substances used in SIC 3731, OSHA 
combined the estimates derived 
separately from the IMIS and survey 
data. Where estimates for a given 
substance could be derived from one 
data set but not the other, the 
assessment uses the available estimates 


without adjustment. Where estimates 
could be derived from both data sets for 
the same substance, the combined 
assessment is based on the average of 
the available estimates: this approach 
has the effect of giving equal weight to 
estimates derived from either the l\nS 
or survey data. The results are shown in 
Table V-C8. 


Table V-C6.— Relevant Substances and Effects by Occupation SIC 3731 


Occupatioo 

Substance 

Primary basts tor Hmtt 

.. ... 

Z'BuiOKyethanol .... 

Systemic Toxicity 

Neuropathy 

Sensitization. 


N-Butyl Alcnhoi 


CqbaM, Mfltel, Fu^te A OuSt .. . . 


EpIcNofohydrin ... ....... 

Sensory Irritation 



Urer and kidney Effects. 

Physical kritatSon. 

Respiratofy Effects. 


MoMxjenum. insolubte ..... 

Nickel (Soluble Coft^XMinds) _ _ 


OMVttm 

Miscellaneous Effects. 

Narcosis. 


Toluene... , , .-. 


Titmethyf Benzene .. 

Systemic Toxidty. 

Sensory Irritation. 

Seftefbzation. 


(V20S) lume__ __ ^ 


Cobatt, Meial. Fiirne A PMf* . 

.... .... .... 

Nirkel nnrr^viunrifi). 

Respiratory Effects. 

Sensory Irritation. 

Systemic Totocfty. 

S^emic Toxicity 

Sensitization. 


(V205) Fun>e . 


WelHing . .. 


0>f>Cte Fv»nte..... .. - ,-t,, . . .. . 

— : ... .. . 

CnOeH, MebU, F^me A OMS* .... 


Ninkel (5Vyuhte Cnn^jrvte) 

Respiratory Effects. 

Sensory krttatlon. 

Senslttzation. 


(V?Of^ Du^... 

- 

Cobalt Fu^ne A Duet . 


lOirfay (<;nkjhte fWtynunrifl^ 

Respiratory Effects. 

Sensory Irritation. 


VeneHium (V90S) DmaI 

Fiacincian..._... 


Neuropathy. 

Serteftization. 


Cobalt, Metal, Fume A Owat..,,, . _,_ 


NirkiU (<^ihte CcMHYHevtet 

Respiratory effects. 

Narcosis. 


'fityrane..... 

CnndAT-.. .. . ^.^... 

Cobalt Metal FuneADust.r 

SAnfiitiTAtinn. 


Meiybdenum, insAluhle... ... .. 

Physical krttation. 

Rei^atory Effects. 

Systemic Toxicity. 


NiHcei (Ankihle CompoM^Af) 


Zinc Ovkle Fume . .. . ..... 

Handymftft... .. .. .. 

Cobalt Metal, Fume A OueL , 

Sensitization. 


NUnkel (5VtUjhte rWnpnufvte^ J 

Respiratofy Effects. 

Sensory Irritation. 


VenArfkim (V90^ rki^t 

Latxxer.... 

Acetone.. . 

Sensory Irritation. 


Carbon Mnnovlrle__ 

Biochemical/Metabolic Eftocta 


Styrene.... . j 

Narcosis. 

MechAniryirMl 

Nickel (Soluble C<y^"puntfs).. ... 

Resptratory Effects. 

Painter 

2''Butoxyetbanoi .. ..... . . 

Systemic Toxicity 


N>Buty1 AlcotY^. ... 

Neuropathy. 


N-autyl QlycJdyl Ftlw.- 

Systemic Toxicity. 

Sensitization. 


CoheH, Motel, Fume A Ouf*.. —r_ 



Uver and Kidney Effects. 

Sensory frritatton 




HoMMe . ' _ _ 

Uver and Kidney Effects. 

Aitetogy. 

Physical Irritation. 

Ooxjiaf Effects. 

- 

Methyl Iftoamyl Ketene .... 


Mnlytviertum, teenkAUe... . _ 


Nephthiiinne . .. 


NIrknl (SohAUe Cnmpru mrfft) 

Respiratory Effects. 

Mts(^laneous Effects. 


Petrateum DteSlletee. 

- 

Stndrterrt Sr;)lwenif... 

Narcosis. 


ToluefiA. .. . _ . 

Narcosis 


Verterlkim (VSO?) Fgme - .-.-. - 

Sensory Irritation. 

Plastics fabricAter. 

XykMM (a., m. onH p. tenmere) .. 

Sensory Irritation. 

Moi If rMlAttlM 

kU^Awt euwvu 

. .. 

Epichiafohyrfite .. 

Sensoty Irrit^iorv 


Trimellihc AnhyrlrklA 

Respiratofy Effects. 

- * - 4 

Senfinry Initefkui 

Steel Afortior- , ; v. ^ 

Cobalt. Metal Fume A niial 

Neuropathy. 

Sensory ifritation 


Miritei (.SnLaUe nortyiiArlf) 


Molybdenum, Insoluble...... 

Respiratory Effects. 

Sensifeatioft__ 

Vanadium (V205) Fume........ 

Poftplretnry Pfiei^y 

Sertsitizatkm. 


Physical Irritation........ 

Respiratory Effects 


Sensory Irritation.... 

Physical Irritation 

Sefteory Irritation 

^ank cleaner_ 

(See Table V-C7). 
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Table V-06.—Relevant Substances and Effects by Occupation SIC 3731—Continued 


Occupatkxi 

Substance 

Primary basis for limit 

WekJef... 

CohAlt MntAl Fiimn A niMrt 

Sensitization. 

Physical irritation. 

Respiratory Effects. 

Narcosis. 

Sensory Irritation. 

Systemic Toxicity. 

Systemic Tdxiclty. 


Molybdenufa Insoluble..... 


Nickel (Soluble Compounds)...... 


Styrene.. 

Vanadium (V205) Fume. . 

Welding Fumes__ 

Zinc Oxide Fume.. 



Source: U.S. Department of Labor. OSHA, Office of Regulatory Analysla. based on IMIS data 


Table V-C7.— Bulk Liquid Cargoes 
Covered by the Proposed Rule 


Sub8tar>ce 


Primary basis for limit 


Acetaldebyde... 

Acetic Arvl^drlde.. 

Acetone. 

Acetonitrile... 

Acrylamide.. 

Acrylic ackf... 

AJIyI alcohol. 

Alfyf chionde__ 

Ammonia.... 

Ar>iline. 

Asphalt .... 

Butane.. 


Sensory Irritation. 
Analogy. 

Serrsory Irrrtation. 
Systemic Toxicity. 
Cancer. 

Analogy. 

Sertsory Irritation. 

L^er and Kidrtey Effecta 
Sensory irritation. 
Biochemical/Metabolic 
Effecta 

Respiratory/Effects. 

Narcosis. 


N* Butyl acetate. 

Butyl acrylate. 

sec Butyl alcohol. 

tert-But^ alcohol_ 

n-Butyl alcohol..... 

p-lert-Butyl toluene _..... 

Caprolactum... 

Carbon disulfide_ 

Carbon tetrachloride_ 

Chkxlne__ 

Chloroform....... 


Sensory Irritation. 
Analogy. 

Narcosis. 

Narcosis. 

Neuropathy. 
Miscellaneous Effecta 
Serrsory Irritatioa 
Cardio^^ascular Effeds. 
Cancer. 

Serwory Irritation. 
Cartcer. 


bet8-Chloroprer>e.. 

oOilofotoluene_ 

Cyck>hexanor>e.. 

Cyctohexytamine.. 

p-Dichlorobenzene. 

DIchloroethyl ether_ 

Dk:hlororTK)riofluorofneth- 

ane. 


Systemic Toxicity. 
Misceiianeous Effecta 
Liver arxl Kidney Effects. 
Systemic Toxicity. 
Analogy. 

Sef>8ory Irritation. 
Analogy. 


1.3>Dichloropropene. 

Dichloropropionic acid_ 

DicydopenMlefte_ 

Diethanolamine. 

Diethyl phthalate_ 

Diethylamine.. 

Diethylene triarrrine.. 

Diglycidyf ether. 

Diisobutyl ketone.. 

Oioxane...._ 

Eoichkxohydrin__ 

Ethanolamine... 

Ethyl acrylate..... 

Ethyl benzene... 

Ethyl ether__ 

Ethylerre chlorohydrin. 

Ethylene dichloride.. 

Ethylene glycol....... 

Ethylene norbomene.. 

Formamide.. 

Furfural.... 

Furturyl alcohol... 

Gasoline.... 


Liver and Kidney Effects. 
Sensory Irritatioa 
Liver and Kidney Effects. 
Miscellaneous Effecta 
Miscellaneous Effecta 
Serrsory Irritation. 
Analogy. 

System Toxicity. 

Sensory Irritation. 

Liver and Kidney Effects. 
Sensory Irritatioa 
Systemrc Toxicity. 
Respiratory Effects. 
Sensory Irritatioa 
Sensory Irritation. 
Systemic Toxicity. 

Liver and Kidney Effects. 
Sensory Irritation. 
Sertsory irritation. 
Analogy. 

Sensory Irritation. 
Sensory Irritation. 
Narcosis. 


Table V-C7.— Bulk Liquid Cargoes 
Covered by the Proposed Rule— 
Continued 


Substance 

Primary bash for limit 

Glutaraidehyde... 

. Sensory Irritation. 

Glycerin.... 

Physical Irritation. 

Heptane..... 

Narcosis. 

Neuropathy. 

Hexane____ 

Hexone—... 

Liver and Kidney Effects. 

Hexylene gtycoi. 

Sensory Irritation. 

Hydrogen fluoride. .. 

Sensory Irritation. 

Isoamyl alcohol..-. 

Narcosis. 

Isobutyl alcohol. 

Analogy. 

Isophorone.. 

Narcosis. 

(sophorone diisocyanate... 

Sensitizatioa 

Isopropyl acetate. 

Sensory Irritation. 

Isopropyl akxibol_ 

Serwory Irritation. 

Isopropylamine... 

Sensory Irritatioa 

Mesityl oxide... 

Sensory Irritatioa 

Methacrylic add.. 

Analogy. 

Methyl acetate. 

Miscellar>eous Effects. 

Methyl acetylene.. 

Analogy. 

Methyl alcohol... 

Ocular Effects. 

Methyl bromida _ 

Neuropathy. 

Methyl chloride... 

Narcosis. 

Methyl ethyl ketorie.. 

Sensory Irritation. 

Meth^ forr^te.... 

Analogy. 

Methyl isobutyl carblnol..... 

Sensory Irritatioa 

alpha-Methyl styrerie_ 

Sensory Irritation. 

Morpholine_ 

Analogy. 

Napirihaler>e... 

Ocular Effects. 

Nitric add. ... 

Analogy. 

2-Nitropropane..... 

Cancer. 

Nftrotokjer^e... 

Analogy. 

Nonane—.. 

Analogy. 

Octane. 

Narcosis. 

n-Pentane_ _ 

Narcosis. 

Perchlofoethylene.. 

Cancer. 

Phosphoric add.. 

Sensory Irritation. 

Phthallc anhydride.. 

Analogy. 

Propionte add__ 

Analogy. 

n-Propyl acetate.. 

Analogy. 

n-Propyl alcohol.. 

Analogy. 

Propyl^ dichloride. 

Liver and Kidney Effects. 

Propylene glycol 

Sertsory Irritation. 

rTHXxjmettryl ether. 

Propylene oxide.. 

Analogy. 

Styrene.... 

Narcosis. 

Sulfur dioxide. 

Respiratory Effects. 

1.1.2^- 

Liver arxl Kidney Effects. 

Tetrachloroethane. 

Tetrahydrofuran_ 

Ser^sory Irritation. 

Toluer>e____ 

Narcosis. 

Toluene 2.4<Oi»ocyanate.. 

Sensitization. 

1 j2.4-T richlorobenzene...... 

Sensory Irritation. 

Trichkxoethyleoe. 

Narcosis. 

1,2.3-Trichloropropane...... 

Liver and Kidney Effects. 


Table V-C7.—Bulk Liquid Cargoes 


Covered by the 
C ontinued 

PROPOSED Rule— 

Substance 

Primary basis for Omit 

Triethylamine.. 

Trimethyl phosphite.. 

aValeraidehyde__ 

Sensory Irritation. 
Misceiianeous Effects. 
Analogy. 

Sensory Irritation. 
Systemic Toxidty. 
Sensory Irritation. 

Vinyl acetate... 

Vinylidene chloride..... 

Xylene (o-. m*. p- 
teomers). 


Because an employee may be exposed 
to more than one substance in a given 
industry, aggregate estimates of the size 
of the exposed population are presented 
as an average of minimum and 
maximum estimates of potential and 
overexposures. Maximum estimates of 
the size of the exposed population 
assume that no employee is exposed to 
more than one substance; minimum 
estimates assume the greatest possible 
extent of multiple chemical exposure. 
When minimum and maximum 
estimates are averaged, the result is 
OSHA's best estimates of actual 
exposures. For the shipbuilding and 
repairing industry, the minimum and 
maximum estimates of potentially 
exposed workers are 5,856 and 49,040, 
respectively. The minimum and 
maximum estimates of the number of 
workers overexposed are 1,245 and 
4,315. 0SHA*8 best estimates of the 
actual number of potentially exposed 
and overexposed workers are 27,448 and 
2,780. respectively. 

The majority of overexposures are to 
welding fumes and methyl isoamyl 
ketone. The activities for which these 
exposures occur are welding and 
painting. OSHA believes that 
overexposures may occur during 
grinding operations. IMIS data, however, 
do not provide documentation to 
support this. OSHA requests 
information on this subject. 
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Table V-C8.— Potential and Over Exposures SIC 3731 


Assessment from IMIS 

Assessment from survey 

Workers 

potentially 

exposed 

Workers 

above 

limits 

Workers 

potentially 

exposed 

Workers 

above 

limits 

7S5 

0 



1.132 

0 



270 

0 



2S6 

38 



74 

0 



654 

0 



5.856 

325 



366 

366 



225 

0 



8S 

0 



1.719 

1.031 



5,621 

0 



75 

0 



3.153 

104 



1.935 

0 



1.875 

625 

1.012 

144 

4.040 

735 



244 

0 



20 

10 



966 

0 



5.570 

0 



5.583 

0 



2.S22 

1,162 

3.036 

1.3M 

619 

0 

7,084 

0 

1,610 

153 

1,012 

0 

843 

—:-5— 

0 

... 



Substance 


Combined Assessment 


Workers 

potentially 

exposed 


Workers 

above 

limits 


Acetone.. 

2'Butanone (MEK).. 

2-Butoxyethanoi__ 

N-Butyt Alcohol. 


N'Butyl Glyddyt Ether 

Cartxxt Monoxide___ 

Cobalt Metal. Fume & Dust.. 

Cydohexanone... 

E^chkxohydrin..-... 

Hexor>e.«......^..... 


Methyl Isoamyt Ketone......... 

Molybdenum. Insoluble. 

Naphthalene.. 


Nickel (Soluble Compounds).... 

Petroleum Distiltates. 

Stoddard Solvent. 

Styrer>e.... 

Toluene.. 

Tnmellitlc AnhydrxSe..... 

Tnmethyl Benzene.... 

Vanadium (V205) Dust. 

Vanadium (V205) Fume 
Welding Fumes.. 


Xylene (o-, m- and p-isomers. 

Zinc Oxide Fume..... 

Bulk Liquid Cargoes*......_ 


785 

1.132 

270 

286 

74 
654 

5.856 

366 

225 

88 

1,719 

5.621 

75 
3.153 
1.935 
1.444 
4,040 

244 

20 

966 

5.570 

5.583 

2.929 

3.852 

1.311 

843 


0 

0 

0 

38 

0 

0 

325 

366 

0 

0 

1.031 

0 

0 

104 

0 

385 

735 

0 

10 

0 

0 

0 

1.245 

0 

77 

0 


c represeni lanK^ners wnicn may be potentially exposed to bulk liquid carooc 

Source: U.S. Department o< Labor. Occupational Safety and Health Administration, Office of Regulatory Analy^ 


When the MEL methodology was used 
(instead of single or specific substance 
exposure incident data described above) 
22.267 workers were estimated to be 
potentially exposed to one or more 
substances affected by the proposed 
rule, and 2,717 workers had exposures 
which exceeded proposed PELs or 
MELs. About 734 of these overexposures 
exceeded the MEL without exceeding 
individual PELs. The MEL approach 
resulted In slightly less control 
technology and cost than controls 
needed for specific substance incidents. 
The reason for electing the more 
conservative substance specific cost 
methodology was influenced by the 
need to develop substance speciHc 
benefits. 


Since overexposure results from the 
application of a mathematical formula, 
the attribution of health effects (and 
consequently benefits) becomes a 
problem. There is very little health 
science data on the combination effects 
of chemicals acting synergistically 
(formaldehyde and wood dust, asbestos 
and tobacco smoke are notable 
exceptions). Traditionally the health 
effects related to individual substances 
nave provided the basis with which to 
potential benefits of proposed 
USHA rules. The potential benefits of 
avoiding MEL overexposure are very 
aifficult to quantify since individual 
substances within a mixture often 


produce different health effects. There is 
a practical prciblem of correctly 
apportioning risk reduction factors 
across all chemicals in a mixture. While 
mathematically possible, it is unclear 
that health science can provide guidance 
as to what risk reduction factors can be 
assigned to the individual components 
in a mixture. Absent this guidance. 
OSMA focused on risks posed by 
individual substances and has made 
benefit projections on this basis. This 
focus on individual substances 
influenced the cost methodology and 
insured consistency on the separate 
sides of the cost to benefit equation (i.e., 
costs related to individual substance 
control and benefits unique to individual 
substance exposures). 

On balance, this approach probably 
has the effect of slightly exaggerating 
estimated costs of the proposed PELs. 
Benefits may also be exaggerated to the 
extent that multiple overexposures are 
concentrated on a few workers (the 
methodology adopted assumes ^ey are 
not). As health science advances, and 
the true risk of mixture exposures 
becomes better defined, future analysis 
may find higher risk and. as a result, 
potential benefits in reducing MEL 
overexposures. 

SIC 4491 

Exposure potentials exist from the 
loading and unloading of a wide variety 
of commodities. 


Risks of exposure during the loading 
and unloading of containerized cargoes 
exist only if there is a breakage. Leaks 
in containerized cargoes are rare. If a 
leak does occur, all longshoremen are 
removed from the site and specialists 
are called in to clean up the spills. 

There is also little risk of worker 
exposure to hazardous substances 
during the loading and unloading of bulk 
liquid cargoes. The loading or unloading 
of liquid cargoes involves connecting 
pipes from the valve of the tank holding 
the cargo to the valve of the tank to 
which the cargo is to be loaded. The 
valves are opened and the cargo is 
pumped only after hook>up is complete. 
The operation of the pumps is done from 
a console located away from the deck. 
Stevedores are involved only in the 
hook-up and disconnection of the 
pipelines and are not required to be 
present during the actual transfer of 
cargo. Any potential exposures would 
be negligible and of short durations. 

The loading and unloading of dry bulk 
cargoes creates a potential for exposure 
to various dusts, fumigants and 
pesticides. The loading and unloading of 
grain, for example, creates a potential 
for exposure to grain dust, as well as \o 
any pesticide or fumigant applied to the 
grain. Generally, grain handling poses 
little hazard to stevedores. Grain is 
usually loaded using a system of 
conveyors and chutes or spouts. Grain is 
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moved by electric conveyor from dock 
to ship and dropped through the spout 
into the hold of the ship [2]. This 
procedure may take several days, 
depending on the size of the cargo. 
Besides someone to observe the grain 
loading, no other workers are Involved 
during this procedure. Workers may be 
called upon to level the grain in the hold 
of a vessel only after the grain is loaded. 
Any exposures to grain dust would be of 
short duration. A potential does exist for 
overexposures to occur during the 
breakdown of conveyors or other 
equipment necessary in this loading 
procedure. However, OSHA has no 
evidence of any overexposures and 
requests additional information. 

There has been concern about worker 
exposures to fumigants, such as 
ethylene dibromide (EDB), which are 
known carcinogens or known to cause 
serious illnesses such as permanent liver 
and kidney diseases [3]. However, risks 
of exposures have declined dramatically 
since the move away from liquid 
applications of pesticides and fumigants 
and the banning of EDB use in the 
United States. Phosphine and methyl 
bromide are the fumigants commoiUy 
used in grain handling which are 
affected by the proposed rulemaking. 
These substances are in the form of 
pellets which are dropped through tubes 
into the grain in the hold of a vessel. The 
pellets dissipate while the cargo is in 
transit. This procedure for pesticide/ 
fumigant application greatly reduces the 
risk of exposure to fumigants and 
pesticides. 

Roughly 79 million tons of grain are 
handled by stevedores each year. The 
average handling rate per stevedore 
work hour for conveyor loading is 96.2 
tons. Applying this rate to the total 
tonnage handled and assuming a 2,000 
hour work-year yields 411 full-time 
equivalent workers potentially exposed 


to grain dust, phosphine and methyl 
bromide each year. No stevedores are 
likely to be overexposed to these 
substances. 

Significant exposures exist during 
RQ-RO and forldift operations. Of the 
substances affected by the proposed 
rulemaking, the most significant 
exposures in the marine cargo handling 
industry are to carbon monoxide and 
Portland cement. 

The RO-RO method of loading and 
unloading creates a risk of exposure to 
substances such as carbon monoxide 
and carbon dioxide. Carbon monoxide 
exposures are the most significant. 
According to Keamey/Centaur 
approximately 1347 full-time equivalent 
employees are involved in RO-RO 
operations. Most RO-RO ships have 
good ventilation systems which reduce 
carbon monoxide levels. 

The loading and unloading of break 
bulk cargoes involving the use of 
forklifts also create a potential for 
exposure to carbon monoxide. Although 
most break bulk ships are well 
ventilated, some older break bulk ships 
lack sufBcient vqptilation. There has, 
however, been a move towards the use 
of electric and diesel powered forklifts. 
There are roughly 2,000 full-time 
equivalent workers involved in forklift 
operations. 

OSHA estimates that under existing 
conditions, approximately 20 percent of 
RO-RO and forklift operators would not 
be in compliance with the proposed PEL 
for carbon monoxide. IMIS data support 
this estimate. Applying this percentage 
to the 3,647 full-time equivalent workers 
potentially exposed to carbon monoxide 
yields 769 overexposed workers. 

Overexposures to portland cement are 
likely to occur during the unloading of 
dry bulk cement. Approximately 24.1 
million tons of building cement are 
unloaded each year. Of this amount, 


roughly 90 percent (21.7 million tons) is 
shipped in dry bulk cargo form. Dry bulk 
cement is unloaded either by pneumatic 
means (vacuums] or by clamshell 
buckets. Roughly 98 percent of the 
tonnage (21.3 million tons) is vacuumed 
and 2 percent (0.4 million tons) is 
unloaded by clamshell. 

The average handling rate per 
stevedore work-hour is 96.2 tons per 
hour for dry bulk operations and 45.9 for 
clamshell operations. Applying these 
rates to their respective tonnages and 
assuming a 2,000 hour work-year yields 
115 full-time equivalent workers 
potentially exposed to portland cement 
each year. OSHA believes that roughly 
60 percent of these workers would be 
under the proposed PEL for portland 
cement, leaving 58 full-time equivalent 
workers overexposed. 

Potential exposures also exist during 
the loading of dry bulk cement 
Approximately 10.5 million tons of 
building cement are loaded each year. 

Of this amount, roughly 9.5 million tons 
are in dry bulk cargo form. Applying the 
06.2 tons/hour handling rate yields 
about 49 full-time equivalent workers 
potentially exposed to portland cement 
annually. None of these workers are 
likely to be overexposed. 

Once the cargo is loaded or unloaded, 
the hold is usually either cleaned in 

f )reparation for new cargo, or trimmed to 
evel the cargo in the hold 
Approximately 31.2 million tons of bulk 
cement were loaded or unloaded in 
1989. The average barge or bulk caigo 
ship has four holds and carries 30,000 
tons. Assuming that it takes three 
workers and 25 hours/worker to clean 
or trim a hold, 16 full-time equivalent 
workers are potentially exposed to 
Portland cement. Rou^y 8 of these 
workers are estimated to be 
overexposed. 


Table V-C9.— Potential and Over Exposures SIC 4491 


Substance 

Process 

Primary basis for Rmit 

Potential 

exposures 

Over 

(FTE 

workers) 

ei^osures 

Cait)on Monoidde... 

RO—RO OpAretlorff .. . 

BiochemicaJ/Metabolic Effects.................. 

Respiratory Fffects... 

3,847 

769 

Coal Dust..... 

ForkSft Opmbont_ 

SM^aeping/Trimming_ 

2.673 

0 

Cobalt Metal. Fume and Dust_ 

Lor> 08 hohng .... 

.-. 

2.735 

0 

Grain Dust. _ _ . ... 

t^rnin HAndiing _ __ 

Respiratory Effects.. . — 

411 

0 

Hydrogen FHjortde__ ___ 

Longshodng..... .. 

Sensory Irritation--- 

2.317 

0 

Methyf Bromide.- ... 

Gm*n HsixWfng ... , 

Mpt irr>pe^ttiy ,, ,, ,__ 

411 

0 

Phosphine..... .... .... 

Gntk\ HenfUing . ... 

Systemic Toxiclfy___ 

411 

0 

Portland Cement .. .... 

Dfy BuSi Cen^ent Handling . ... 

Phyfilcal lrTltatK)n.. t.- 

180 

66 

Vanadium (V205) Dust 

Longshoring........ 

SAnMvy Irrftstlon.. 

87 

0 

Total.. .... 



13,062 

835 




---- 


Source: U S. Department of Labor. Occupationaf Safety and Health Admintatratkxi. Office of Regulatory Analysis. 
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Based on IMIS data, consultation with 
industry experts and data compiled by 
consultants under contract with OSHA, 
other exposures are likely to exist in 
addition to those mentioned above. 
These include exposures during various 
other bulk cargo handling activities; 
these estimates are shown in Table V- 
C9, along with the exposures discussed 
earlier. 

Summary 

As shown in Table V-ClO, there are 
an estimated 40.530 workers potentially 
exposed and 3.615 workers overexposed 
to substances affected by the proposed 
rulemaking. 


Table V-C10.— Summary of Potential 
AND Over Exposures Maritime In¬ 
dustry 


Industry sector 

Potential 

exposures 

Over 

exposures 

Shipbuilding and 

• 


Repairing SIC 3731_ 

27,448 

2.780 

Marine Cargo Handling 

SIC 4491.... 

13.062 

835 

Total.... _ 

40.530 

3.615 


Source: U.S. Department of Labor. Occupational 
^e^ja^d^Health Administration. Office of Regula- 


BENEFITS 

Illnesses 

Illness rates are derived from the 1989 
BLS Occupational Injuries and Illnesses 


data base. These rates are expressed as 
the annual number of illnesses per 100 
full-time equivalent employees. 
Reducing employee exposures to 
hazardous substances to levels below 
those associated with adverse health 
effects will result in a decrease in the 
number of illnesses. 

OSHA estimated the number of 
annual illnesses that would be averted 
by applying current rates to the 
estimated number of overexposed 
workers in each SIC. 

Based on the Bureau of Labor 
Statistics 1989 publication of 
Occupational Injuries and Illnesses in 
the United States, the occupational 
illness rate for the shipbuilding and 
repairing industry is 5.8 per 100 full-time 
workers (total cases) and 1.8 per 100 
full-time workers (lost workday cases). 
Approximately 30 percent of the 
illnesses represented by these illness 
rates (1.74 total and 0.54 lost workday) 
are addressed by the proposed rule, 
while 70 percent of the illnesses are the 
result of physical agents, repetitive 
motion, etc. The illness rates published 
by BLS only include cases documented 
and recorded by employers. In addition, 
a large number of chronic illnesses 
resulting from exposures in the 
workplace may never be reported, since 
long latency periods make it difficult for 
employers and physicians to diagnose 
illnesses as being work related. Illness 
rates, therefore, tend to understate the 
actual number of occupationally related 

Table V~C11.— Reduction in Illnesses 


illnesses. OSHA’s best estimate is that 
these illness rates may understate the 
actual number of occupationally related 
illnesses by a factor of 5. 

Applying these illness rates to the 
average number of overexposed workers 
in SIC 3731 yields 242 total illnesses, of 
which 75 are lost workday cases. 
OSHA’s best estimate is that 80 percent 
(194 total and 60 lost workday) of these 
illnesses would be avoided annually as 
a result of the proposed rule. 

The occupational illness rate for the 
marine cargo handling industry is 
reported to be 0.2 per 100 full-time 
workers (total cases) and 0.1 per 100 
full-time workers (lost workday cases). 
Approximately 40 percent of the 
illnesses accounted for are addressed by 
the proposed standard. A factor of 5 was 
applied to these illness rates to account 
for the understatement. 

Applying the illness incidence rates to 
the number of overexposed workers in 
SIC 4491 yields 3 total illnesses. 2 of 
which are lost workday cases. Assuming 
an 80 percent effectiveness rate, the 
proposed rule should prevent 2 lost 
workday illnesses. 

The estimated number of annual 
illnesses prevented by the proposed rule 
for both industry subsectors are 
presented in Table V-Cll. In addition to 
OSHA’s best estimate of an 80 percent 
effectiveness level, a sensitivity analysis 
using 70 percent and 90 percent 
effectiveness rates is also presented. 

Fatalities 


Number of illnesses resulting 
from exposures 

INnesses prevented by eff6ctiver>ess 

70% 

60% 

90% 

Total 

lwd 

TL ' 

LWD 

TL 

LWD 

TL 

LWD 

242 

3 

75 

2 

169 

2 

53 

1 

194 

2 

60 

2 

218 

3 

66 

2 

245 

77 

171 

54 

196 

62 

221 

69 


Industry subsector SIC code 


Sbipbulidir>o and Repairing SIC 3731 
Marine Cargo Handling SIC 4491.. 

Total... 


U S ^ our^u or Labor statistics. 1989 Occupational Injuries and Illnesses t 

U S. uepartmeni of Labor. Occupabonai Safety and Health Administratioo. Office of R^latory Analysis. 


There are no statistical data on 
fatalities from work related illnesses in 
the maritime industry. However, there 
are studies which show that fatalities do 
result from exposures to substances 
included in OSHA’s Z-Table. For 
example, a study of silicosis in 
sandblasters conducted in the early 
seventies showed that deaths did result 
trom silica exposures in New Orleans 
shipyards (9). Although the actual level 
tor silica remains unchanged. OSHA 
believes the new formula, which is 
easier to understand and allows for 


more accurate monitoring, will increase 
compliance. 

There are an estimated 1.245 workers 
overexposed to welding fumes, for 
which there is currently no PEL. 

Welding fumes often cause metal fume 
fever and sometimes damage the small 
airways, causing interstitial pneumonia 
at levels above the proposed PEL. 

Carbon monoxide, is known to cause 
fatalities at exposures above the 
proposed PEL 

Because some substances are known 
to cause fatalities at high exposure 
levels, OSHA believes that the proposed 


rule will prevent fatalities. OSHA 
estimates that annual fatalities avoided 
could average 1-2 annually. 

Summary 

OSHA estimates that 196 total 
illnesses and 62 lost workday illnesses 
would be avoided annually as a result of 
the proposed rule. OSHA also believes 
that fatalities will be prevented as a 
result of the proposed rule, probably 1-2 
on average, annually. 
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4. Assessment of Nonregulatory 
Alternatives 

For a full discussion on the need for 
and the appropriateness of a regulatory 
solution to address occupational 
exposures to air contaminants, see 
section V.B.4. of this preamble. 

5. TEOiNOLOGICAL FEASIBILITY 

Introduction. This section presents a 
technological feasibility analysis of the 
maritime industry's ability to meet 
OSHA’s proposed permissible exposure 
limits (PELs). 

The control of workplace exposures to 
toxic chemicals involves combining a 
variety of standard techniques to solve 
problems unique to each situation. 

OSHA believes that proposed levels can 
be met using currently available 
controls and equipment and work 
practices. Consistent with OSHA 
regulations and policy, this section 
examines the feasibility of engineering 
controls and work practices to control 
employee exposures, in preference to 
personal protective equipment. 

However, under certain circumstances, 
respiratory protection may be 
necessary. 

Engineering controls. Engineering 
controls involve the use of local exhaust 


ventilation, general ventilation, isolation 
of the woricer and enclosure of the 
source of emissions process 
modifications, equipment modifications, 
and substitution of non-hazardous 
chemicals. These methods may be used 
alone or in combination of any two or 
more controls depending upon the needs 
of the specific situation. 

Perhaps the most widely used 
technique for controlling chemical 
exposures is the use of ventilation. 
General ventilation uses the movement 
of air within the general work space to 
displace or dilute the contaminant with 
fresh outside air. General ventilation is 
not typically the preferred control 
method in most operations due to the 
large volumes of air movement required. 
Local exhaust ventilation is 
concentrated on moving smaller 
volumes of air, exhausted from the point 
at which contaminants are generated 
thereby removing contaminants at the 
source. 

Personal protective equipment Where 
it is impractical to apply engineering or 
work practice controls, or where their 
application will not consistently reduce 
employee exposures below the proposed 
PELs, personal protective equipment 
such as respirators or dust masks may 
be used to prevent or reduce exposures. 

SIC 3731: Shipbuilding and repairing. 
The major air contaminants in the 
shipbuilding and repairing industry 
result from welding and painting. 

Welding. OSHA has determined that 
welding activities cause overexposures 
to the following substances (shown with 
proposed PELs): 

• Gobalt, Metal, Fume h Dust (0.05 
mg/m*) 

• Nickel (Soluble Compounds) (0.1 
mg/m«) 

• Styrene (50 ppm or 215 mg/m*) 

• Welding Fumes (5 mg/m*) 

• Zinc Oxide Fume (10 mg/m* STEL) 

OSHA believes that aU of the 

proposed PELs for these substances can 
be achieved using portable, local 
exhaust systems comprised of a vane- 
axial suction fan, flexible duct and 
portable capture hood. 

Painting. OSHA determined that 
overexposures during painting activities 
exist for the substances shown below 
(with their proposed PELs): 

• N-Butyl Alcohol (50 ppm (C) or 150 
mg/m*(C) SKIN) 

• Cyclohexanone (25 ppm or 100 mg/ 
m*SKIN) 

• Methyl Isoamyl Ketone (50 ppm or 
240 mg/m*) 

• Stoddard Solvent (100 ppm or 525 
mg/m*) 

OSHA believes that the proposed 
PELs for painters can be met by using a 
portable exhaust system consisting of a 


vane-axial suction fan, flexible duct, 
and portable capture hood. In cases 
where ventilation cannot maintain the 
chemical concentration below the PEL, 
painters would require respirators. 
Gloves should be worn to reduce dermal 
exposure to substances for which OSHA 
has a skin notation. 

Other exposures. OSHA also 
estimated that a very small number of 
plastics fabricators are overexposed to 
trimellitic anhydride which has a PEL of 
0.005 ppm or 0.04 mg/m*. This PEL could 
be achieved using engineering controls 
similar to those identified for welding 
and painting. 

SIC 4491: Marine cargo handling— 
RO-RO operations and break bulk 
forklift operations. Carbon monoxide 
overexposures result from RO-RO and 
break bulk forklift operations. The new 
PEL for carbon monoxide is 35 ppm or 40 
mg/m* TWA and a ceiling level of 200 
ppm or 229 mg/m*. This PEL can be 
achieved using a vane-axial fan and 
flexible duct 

Clamshell operations. Qamshell 
operations have been determined to 
cause overexposures to Portland 
cement. Sealed lips and dust covers are 
available to seal the openings in the 
clamshell buckets through which 
particles are likely to escape and reach 
the clamshell operator. These controls 
should be sufficient to reduce exposures 
below the proposed 10 mg/m* total dust 
and 5 mg/m* respirable Action levels. 

Trimming/hold cleaning. All 
overexposures which result from 
trimming (leveling dry bulk cargoes in 
hold) and cleaning holds can be brought 
below the proposed PELs using personal 
protective equipment. The use of 
engineering controls in these cases is 
believed to be impractical. 

Summary. Since all proposed PELs 
can be achieved using currently 
available engineering controls and 
personal protective equipment, OSHA 
has determined that the proposed 
standard is technologically feasible. 

6. Costs of Compliance 

Introduction. Costs are related to 
engineering controls and personal 
protective equipment needed for specific 
processes which involve the use of 
hazardous substances. These costs are 
presented in this section. Costs of 
compliance result from the purchase, 
installation, operation and maintenance 
of equipment to maintain workers* 
exposures at or below the levels 
specified in the proposed standard. 

Costs of Compliance. The following 
operations have the potential for worker 
overexposure and will incur costs: 

SIC 3731 
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• Welding 

• Paintin^coating 

SIC 4491 

• Loading and Unloading of Bulk 
Cefflent 

—Clamshell Operations 
—TrimmiDg/CleaniDg 

• Non-Electric Forklift Operedons 
Mrithin vessels 

• RO-RO c^>eration8 

Hiis section summarizes for each 
process: (1) The extent of current woricer 
exposure. (2) the additional controls that 
will be needed to reduce worker 
overexposures, and (3) the costs that 
fadlitl^ in the maritime industry will 
incur to come into compliance with the 
proposed PELs. 

SIC3731 — Welding. Weldi^ is an 
integiol part of the shipbuilding and 
repairing industry. Fumes and gases 
from welding and cutting cannot be 
easily classified In welding procedures, 
the composition of the fumes is 
determined by the electrode or 
consumables themselves, coatings on 
the work (e.g.. paint galvanizing, or 
plating), ooniaminants in the 
atmosj^ere [eg., faalogenated 
hydrocarbon vapors from cleaning and 
degreasing activities), etc. Thus, fumes 
indude those originating from 
volatilizatioD, reaction, or oxidation of 
consumables, base metals and coatings, 
and the atmospheric contaminants. In 
SectioQ X It was determined that 
welders are currently overexposed to 
cobalt, nickel, styrene, welding fumes 
and zinc oxide fume. 

It is assumed that exposures are a 
result of welding in semi-endosed 
envinooments (La. the hull of a ship). An 
estimated 1.612 workers or 58 percent of 
all overexposed workers in SIC 3731 are 
welders. To control these exposures. 
OSHA believes it will be necessary to 
install portable, local exhaust systems 
comprised of a vane-cixial suction fan. 
flexible duct, end portable capture hood. 
Costs for these systems are broken 
down as follows: $1350 for a vane-axial 
suction fan which pulls 2000 dm and 
uses a 03 hp electric motor (mduding 
purchase, installation/hookup); $262 for 
the 100 feet of duct made of a flexible 
fiberglass coated fabric with a corrosion 
resistent metal helix and a S** diameter 
(induding purchase, installation/ 
hookup) @ $232 per foot; and $150 for a 
portable hood with a 5"xi0' oudet and 
s 5 diameter inlet (including purchase. 
tnsta^Uon/hookup). This results in a 
total investment cost of $2,262. 

Assuming a useful life of 5 years, and a 
10 percent discount rate, the annualized 
cost for a portable local exhaust system 


Annual costs consist of labor to move 
the system and manipulate the hood 
during welding, electridty to power the 
fan. and annual maintenance costs. 
Labor required to move a portable 
system into position and manipulate the 
hood during welding is estimated to be 
$780 per year, per system. This is 
derived by assuming that it takes 10 
minutes to set up the system. If the 
system is set up daily throughout the 
year, this is equivalent to 4333 hours a 

ear [(10 mins./day)/(60 mins./ 

our)]x(5 days/week) X (52 weeks/ 
year). Assuming the labor rate for a 
nonsupervisory worker in SIC 3731 with 
30% benefits is $18 per/boui. the labor 
cost to set up the system is estimated to 
be $780 per year (43.33 hr8./yearx$18 
per/hr.]. Maintenance costs are 
estimated to be 10% of the capital cost 
In the case of this system, it is 
equivalent to $226 per year (0.1 X $2.262). 

The cost of electricity for operating 
the system is estimated to be 
approximately $39 per year. Since one 
hme power (hp) is equivalent to 0.746 
kilowatts, the 0.5 hp generated by fan 
uses 0.373 kilowatts per hour. Applying 
the average national electricity rate of 
$0.05/kwh. for five days a week for the 
entire year, the cost is equivalent to $39 
per year (0.373 kw/hr. x 6 hrs./day X 5 
days/wk.X52 wks/yT.x$.05/kwh). The 
total annual operating and maintenance 
cost for the portable local exhaust 
system is calculated to be $1,045 per 
year ($780 4-$39$226). 

The total annualized investment cost 
plus the annual operating and 
maintenance cost is $1,642 per year 
($597 4 -$1,045). It was assumed that one 
portable local exhaust system will be 
needed for each of the 1,612 
overexposed welders. The total 
annualized cost of preventing welding 
overexposures to substances for which 
new or updated PELs are proposed is 
estimated to be $2346304 (1312 
workers overexposed x $1342 per 
year). 

Painting and plasticizing. Painting is 
also an integral part of the shipbuilding 
and repairing industry. Chemicals 
present in paints or coatings are a 
potential source of overexposure. In 
Section 3. it was determined that 
painters are currently overexposed to 
several different chemicals for %vhich 
new or updated PELs arc being 
proposed. These chemicals are n-butyl 
alcohol cobalt cyclohexanone, methyl 
isoamyi ketone, nickel, and Stoddard 
solvent 

(There is minimal exposure In plastics 
fabrication. A small number of plastics 
fabricators (10) in the shipbuilding 
industry were estimated to be over 
exposed to trimellitic anhydride, a 


colorless solid used in preparation of 
resins, adhesives, and polymers. The 
data obtained for plastics fabricators 
and painters are combined in this 
analysis since the controls required per 
exposed worker are roughly the same.) 

Overexposures result from inadequate 
engineering ctxitrois or the non-use of 
full protection respirators. Of tlie 
workers in SIC 3731 who are 
overexposed to a combination of 
chemicals affected by the proposed 
rulemaking, roughly 42 percent (1,168 
workers) are painters. OSHA believes 
that exposures can be reduced to the 
propos^ levels using portable, local 
exhaust systems comprised of a vane- 
axial suction fan. flexible duct, and a 
portable capture hood. In cases where 
ventilation cannot maintain the 
chemical concentration below the 
proposed PEL. the painter (or 
plasticizer) must be provided with the 
proper respiratory equipment Cloves 
will be necessary to reduce dermal 
exposure where skin notations are 
present Costs for putting together a 
system to control exposure are broken 
down as follows: $1,975 for a 4,000 cfm 
vane-axial fan which uses a 1 hp electric 
motor (including purchase, installation/ 
hookup), $262 for 100 feet of duel made 
of a flexible fiberglass coated fabric 
%vith a corrosion resistent metal helix 
and a 5'' diameter (including purchase, 
installation/hookup) @ $232 per foot 
and $150 for a portable hood witii a 
S'^xlO" outlet and a 5*' diameter inlet 
(including purchase, installation/ 
hookup). Engineering controls may not 
be capable of maintaining chemical 
concentrations below the proposed PELs 
in all operations. For some maintenance 
and repair work and work in confined 
spaces, full-face powered air purifying 
respirators iviil needed to supplement 
engineering controls. OSHA estimates 
that of the 1.168 overexposed workers in 
this activity, roughly 30 percent will 
need sudi respiratory protection. 
Respirator costs are estimated to be 
$495 each. Engineering controls and PPE 
result in a tot^ investment cost of $2382 
($1.9754-S2624-$lS0+$495). Assuming a 
useful life of 5 years, and a 10 percent 
interest rate, the annualized cost for the 
system is $76a 

Annual costs include labor time to 
move the ssrstem and manipulate the 
hood during painting, electricity to 
power the fan. and annual maintenance 
costs. Labor required to move the 
portable system for work and to 
manipulate the hood during painting is 
estimated to be $1,170 per year, per 
system. This is derived by assuming that 
15 minutes is required to set up the 
system. If set up daily throughout the 
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year, total time is equivalent to 65 hours 
a year [(15 inins./day)/(60 mins./ 
hour)] X (5 days/week) x (52 weeks/ 
year). Assuming the labor rate for a 
nonsupervisory worker in SIC 3731 with 
30% benefits is $18 per hour, the labor 
cost to set up the system is estimated to 
be $1,170 per year (65 hrs./yearx$18 
per/hr.). Maintenance costs are 
estimated to be 10% of the capital cost. 
In the case of this system, it is 
equivalent to $288 per year (0.1 X $2,882). 

The cost of electricity for operating 
the system is estimated to be 
approximately $78 per year. The 1 hp 
fan uses 0.746 killowatts per hour. 
Applying the $0.05 electricity rate and 
assuming that the system is operated 
eight hours each day for five days a 
week for the entire year, the cost is 
equivalent to $78 per year (a746 kw/ 
hr.x8 hrs./dayx5 day8/wk.x52 wks/ 
yr.X$.05/kwh). 


The total annual operating and 
maintenance cost for the portable local 
exhaust system is calculated to be 
$1,536 per year ($1,170$78-f $288). The 
total annualized investment cost plus 
the annual operating and maintenance 
cost is $2,296 per year ($760-h $1,536). It 
is assumed that each overexposed 
worker will also require one full-face 
powered air pimfying respirator. 
Overexposures to n-butyl alcohol and 
cyclohexanone will require the use of 
gloves to prevent dermal exposures. The 
unit cost for a pair of gloves is $4.33; 
each pair is assumed to last 5 days. 
Applying these rates to the 404 
overexposed workers results in an 
annual cost of $87,466. Thus, the total 
annual cost of preventing painting 
overexposures to substances affected by 
the proposed rulemaking is estimated to 
be $2,769,194 [(1,168 workers 
overexposed X $2,296 per 
year)-h $87,466]. 


Summary, Table V^12 shows the 
compliance costs for SIC 3731. Total 
annualized costs are $2,646,904 for 
welding operations and $2,769,194 for 
painting. Overall cost of compliance for 
SIC 3731 is $5,416,098. 

SIC 4491.-‘RQ-RO and Break Bulk 
Forklift Operations. Carbon monoxide 
exposures occur during RO-RO and 
forklift operations which are conducted 
within the conRnes of ships lacking 
adequate ventilation. An estimated 769 
workers are overexposed to carbon 
monoxide. 

The control system for carbon 
monoxide exposures consists of a vane- 
axial fan, tripod, transport cart, duct 
storage cannister and wired supported 
flexible duct. The average cost of this 
control system is a $2,590 per unit 
investment cost. Amortizing this cost at 
10 percent over 5 years results in an 
annualized investment cost of $683. 


Table V-C12.— Compuance Costs for SIC 3731 by Operation 


Cost 

Welding 

Painting 

Respiratory 

protection 

Skin 

protectkxi 

Total 

One-time Investment cost per unit.. 

$2,262 

597 

1.045 

1,642 

$2,882 

760 

1,536 

2,296 


$5,416,098 

Annualized investment cost per unM...,. ... 


Annual ooerating and maintenance costs/unit. . 


Total annualized cost per unM^ ... . 

4.33 

Number of units required.. .... . 

1.612 

$2,646,904 

1,168 

$2,661,728 

20,200 

$87,466 

Total cost..... . . 



Source: U.S. Department ol Labor, Occupational Safety and Health Administration. Office of Regulatory Analysis. 


The labor required to move each unit 
is $1,625 per year. The cost was 
determined assuming an average wage 
rate of $25, including benefits and 
assuming that 15 minutes is required to 
set up the unit [(15 mins./day)/(60 
mins./hr.) X (5 days/wk.) X (52 wks./ 
yr.)x$25/hrj. 

The electricity required to run each 
unit is $78. This cost was determined by 
applying the $0.05 per kwh rate to the 
electricity required to power the 1 hp 
motor of the unit [(1 hp)x (0.746 kw/ 
hp) X (8 hrs./day) X (5 days/wk.) X (52 
wks./yr.)x (0.05/kwh)]. The operating 
costs, estimated to be 10 percent of the 
investment costs, equal $^9 per unit. 

The annual recurring costs of 
compliance per unit total $1,962 
($1,625-♦-$78 4-$259). 

The annualized cost, per unit, to 
reduce exposures to carbon monoxide is 
$2,645 ($683-I-$1,962). 

The average gang size for RO-RO 
operations and break bulk forklift 
operations is 12 workers, which yields 
approximately 64 gangs. Assuming that 
one control is required per gang, the 


total annualized cost for reducing 
exposures to carbon monoxide is 
$169,280. 

Portland cement exposures. Exposures 
to Portland cement in marine cargo 
handling (SIC 4491) occur during the 
loading and unloading of dry bulk 
cement. Overexposures occur during 
clamshell operations. An estimated 66 
workers are overexposed to Portland 
cement (58 during clamshell operations 
and 8 during trimming and cleaning). 

Sealed lips and dust covers can be 
used to reduce portland cement 
exposures for clamshell operators. The 
average cost of a sealed lip and dust 
cover is $3,650. Amortizing this 
investment cost at 10 percent over 5 
years yields a $963 annualized cost. 

Annual maintenance and operation 
costs for each unit are estimated to be 
10 percent of the investment cost or 
$365. 

The annualized cost for clamshell 
operations, therefore, is $1,328 per unit. 
Assuming that 58 units will be required, 
the total annualized cost to reduce 


Portland cement exposures during 
clamshell operations is $77,024. 

Overexposures to portland cement 
during trimming and cleaning operations 
will require the use of disposable dust 
masks to reduce exposures. 
Approximately 34.6 million tons of 
Portland cement are loaded and 
unloaded per year. Of this amount, 
about 90 percent or 31.2 million tons are 
transported in dry bulk cargo form. 
Assuming that the average barge has 4 
holds and carries 30,000 tons, holds are 
trimmed or cleaned approximately 4,160 
times per year. The average cost of a 
dust mask is $1.59 and an average of 3 
workers are required to trim or clean 
each hold. This Indicates that 12,480 
disposable dust masks and $19,843 will 
be required annually to reduce 
exposures to portland cement. 

Summary. Table V-C13 shows 
compliance costs for SIC 4491. Total 
costs are $169,280 for RO-RO and 
forklift operations. $77,024 for clamshell 
operations and $19,843 for trimmi^ and 
cleaning operations. Total annualized 
cost for SIC 4491 is $266,147. 
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Table V-C13.—Compuance Costs fob S»C 4491 by Operation 


Coat 

RO-RO/ 

lorlditt 

operabona 

OamaboH ' 
operationa 

cfeaning 

Total 

0*9 Hem fnwcabnom coat oer uNt... . 

UJSOO 

683 

1.882 

2.645 

33.050 

983 

385 

1.328 

$0 

0 

ISO 

ISO 


Annuatead fn^tmors coat oer unS.__ 

Annual cost oer unit... 

-- 

Total annuafeed cost oer unit.. ... 

N imbar of unit naqulmd. 

- —— 


64 

168480 

56 

$77424 

12.480 

S18.843 

12j60e2 

$266,147 



SOUB* us. 0«p»tmen( 0« LNw. S««y aM Hea» Adfnir<«ral) 0 n. Office o« ReBul«to»y Anatysa. 


Siimmary. Total costs resultiiig £roin 
the pfopos^ rule are presented in Table 
V-C14. A total of $5.684245 would be 
required annually for flnns to come into 
compliance with the proposed 


Table V-C14.— War-time iNOusTRy 
Costs of Compliance (Id89 DouARSi 


S*C gn^ 
operation 

Cotta 

SIC 3731: 



$2.840904 

PNraiiig- , 

2.788.194 

Sublocal 

5,410098 

SIC 4491: 


RO-RoNortcM 


operaiiona._ 

168490 

OamahaS 

QpenatiQni 

77;024 

Tfimmlf^g/ 

cleaning__ 

19343 

Subtotal_ 

266.147 

Total ccHM_ 

S5;682.246 

- of Labor. Occupabonai 

AdnamsCraior^, Oibce of 


Sources 

1 CONSAD Research Corporation. Final 
Report—Data to Support a Regulatory 
Analyst of the PropoMd Standaid for 
Shipbuilding mod R^eirtng. Prepared for the 
VS, Department of Labor. Oocopationai 
Safety and Health Administration. Under 
Cootract Na i-9 P 4 0024. 

2. iCearoey/Cefitaur. Economic Amsofsoieot 
of Draft Revisions to OSHA Longshoriog 
Standard. Prepared for the U.S. Departoienl 
of Labor. Occupalionel Safety and Health 
‘^^dmialsirstioa. Under Contract No. f-B-F-a- 
0032.Mardi 199a 

3. Means Facility Cost Data, 1990. 


4. U.Sl Department of the Army. Corps of 
Engineers. Waterborne Commerce of the 
United States. 1B8& 

5. U.S. Department of Commeroe. Bureau of 
the Census. County Business Patterns. 1988. 

6. U3. Department of Labor. Bureau of 
Labor Statistics. Employment and Bamifl^s. 
1989. 

7. US. Department of Labor. Bureau of 
Labor Statistics. Ckx:upational Infuries mod 
Illnesses in the United States by Industry. 
1988. 

8. U.S. Department of Labor. ''Shipbocud 
Veodlalioa for Hazardous Atmospheres.** 
Safety In Industry; Maritiine Safety Data. 

7. Economic Impacts 

Introduction. This section will assess 
the economic impact of the proposed 
8t€mdard on firms Involved In maritime 
operations. 

Economic impact—Cotnpiktnce costs. 
As shown in Table V-C15. complianc p 
cosU total $5.664245, with 96% borne by 
shipbuilding and repairing facilities and 
4% borne by longshoring fdcilJties. The 
greatest portion of this dollar amount 
will be incurred by shipbuilding and 
repairing facUibes to reduce welding 
and painting exposures to lev'els below 
thepropos^ PELs. 

Tne costs per affected employee at 
risk for SIC 3731 and SIC 4491 are 
shown in Table V-C16. 

Costs as a percent of res’enue and 
profit. Revenue and profit estimates, as 
well as estimates of costs as 
percentages of revenues and profits, for 
the maritime industries are shown in 
Table V~C17. Estimates of costs as 
percentages of revenues are less tihan 
0SX7 percent for both industry 
subs^ors. Compliance costs as 
percentages (A profits for both SIC 


groups range from 0.09 percent and 1.13 
percent with an average of 0.75 percent. 

Table V-OIS—Compliance Costs for 

UaRTTIME fNOUSTRY 


Induatry teclor 

Compiianoe 

costa 

SIC 3731: 


Wetding____ 

$Z64a904 

2.769.194 

5.410098 

Paktang. . ...... . 

TrUN SIC 3731_ 

SIC 4491; 

RO-RO and toddif! operabons_ 

169280 

Dry bulk cement operabona__ 

96967 

Total SIC 4491.. 

296.147 

Total___ . . 

$5jBa224S 



9ouro»: U3w OepMnartt of Labor. Oca 
Safo^ and Haaftb AOmmiitraboA. OfSce of 
lory Analyws. 


Table V-C 16 .— Unit Costs per 
A f=l=ECTEO EtAPLOYEE AT RtSK 


Industry 

subsec¬ 

tor 

Annuailzad ! 
costs 

Number of 
wofliers 

A%^arage 
coat per 
MMOdter 

Ship- 

tMN9ng 

and 

Re- 

pairing 

SIC 

3731..,. 

$5,416,096 

125.625 

$43 

Manne 

Cargo 

Han. 

dMng 

SIC 

4491.... 

266.147 

57.912 

5 

Madbma 
Indus¬ 
try— 

5382245 

180.537 

31 


Source: UB. OepatlraoM of Labor. Occupabona) 
9 g8a^ and HeaAh A d minee at on. Offca of Reglia- 
lory Analyse. 


Table V-Cl 7.—Estimated Impact of Compuance Costs on Maattime iNOuSTRy Profits and Revenues 


Maritime industry subaeclor 

Esbmaiad 

anouif 

revenues 

(mlNionsI 

Estimated 

annual 

profits 

fmiHional 

Coat as 
percent of 
revenues 

Coetesa 

peroem 

Of profits 

SIC 3731 

SIC 4491 ..... .. 

$9^53 

$480 

Oj06 

1.13 

Total__ _ 

6.554 

282 

ODO 

0.09 

$is.eo7 

$762 

004 

0.75 


1989 Duo S Bradstreet Financial Data. 

oepartment of Labor. Occupationa) Safely and Health Administration, Office of Regulatory Analysis. 
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These costs are clearly feasible. Most 
shipbuilding costs are bom by the U.S. 
government for the purchase of 
warships. Federal contracts require 
compliance with OSHA regulations, so 
shipbuilding costs will be passed 
forward. In any event, costs are tiny in 
relation to sales and small in relation to 
profits. The ship repair costs for the 
civilian sector will be tiny and clearly 
feasible if absorbed, but are likely to be 
passed forward because repairs are 
done in the U.S, when the place of the 
breakdown or scheduling makes it 
necessary to be done here. The costs for 
longshoring. being so tiny as to be 
inconsequential, are clearly feasible. 

Regulatory flexibility. Pursuant to the 
Regulatory Hexibility Act (Pub. L 96- 
353, 94 Stat. 1164 [5 U.S.C. 60 et seq.]), 
the Assistant Secretary has made an 
assessment of the standard and has 
concluded that it will not have a 
significant impact upon a substantial 
number of small entities. If a small firm 
is defined as one that employs fewer 
than 20 workers, then nearly 50 percent 
of the firms in maritime would be 
classified as ''small**. 

The important criterion of a regulatory 
flexibility analysis is whether the 
standard will impose signiHcant costs 
upon small entities, whether it will have 
relatively greater negative Impact on 
small entities than on large ones, and 
whether it will benefit large firms, 
thereby putting small firms at a 
competitive disadvantage. 

If the costs of compliance for small 
firms are relatively minor and 
proportional to the size of the firm, then 
there is no significant differential effect. 
The standard does not require any 
significant capital expenditures, and the 
compliance costs will tend to be 
proportional to the level of employment. 
The analysis showed that declines in 
profitability expected to result from the 
rule are not expected to be significant. 

Any differential impact on small firms 
is expected to be insigniHcant in view of 
the very small magnitude of compliance 
costs relative to the overall operating 
costs for all firms. The significance of 
the differential impact on proHts is 
further reduced by the likelihood that all 
firms in the industry should be able to 
pass a substantial portion of their 
compliance costs on to consumers. For 
these reasons. OSHA concludes that 
small entities will not be signiHcantly 
affected by the standard. 

Other Effects 

International trade. The standard is 
not likely to have any effect on 


international trade because of the 
extremely small magnitude of any price 
increase that will be required for 
passing forward compliance costs. 

Environmental The rule and its major 
alternatives have been reviewed in 
accordance with the requirements of the 
National Environmental PoHcy Act 
(NEPA) of 1969 (42 U.S.C. 4321, et seq.), 
the regulations of the Council on 
Environmental Quality (CEQ) (40 CFR 
part 1500), and OSHA's DOL NEPA 
Procedures (29 CFR part 11). 

The OSHA standard contains 
provisions for reducing exposures to 
hazardous substances, and is not 
expected to have any significant 
environmental effects. 

Sources 

1. Dim and Bradstreet Financial Data. 1989. 

2. Keamey/Centaur. Economic Assessment 
of Draft Revisions to OSHA Longshoring 
Standard. Prepared for the U.S. Department 
of Labor. Occupational Safety and Health 
Administration. Under Contract No. }-9-F-6- 
0032. March 1990. 

3. U.S. Department of Commerce. Bureau of 
the Census. County Business Patterns. 1988. 

4. U.S. Department of Labor. Bureau of 
Labor Statistic. Employment and Earnings. 
1989. 

D. Preliminary Regulatory Analysis for 
Agriculture 

1. Industry Profile 

Introduction. This chapter examines 
sectors affected by the proposed 
permissible exposure limit (PEL) update 
for Agriculture. Based upon a review of 
several sources, it has been determined 
that over 782,000 workers, employed at 
approximately 74,000 establishments, 
within SICs 01-09, are at risk of 
potential exposure to substances found 
on OSHA's Z tables. This chapter 
summarizes the affected sectors and 
presents an industry profile detailing the 
number of establishments, employment 
and financial characteristics of 
establishments potentially affected by 
OSHA's proposed rule. Specifically 
considered in this industry profile are 
establishments categorized within SIC 
01, agricultural crop production; 02. 
agricultural livestock production: and 07, 
agricultural services. Forestry, 08 and 
fishing, hunting and trapping. 09 are also 
covered in this report. 

Introducing permissible exposure 
limits in agriciilture will not only bring 
the United States into line with such 
countries as the United Kingdom and the 
Federal Republic of Germany regarding 
the protection of agricultural workers 
from airborne contaminants, but it will 
provide consistency in coverage and 


protection to all U.S. workers from 
airborne contaminants. 

Profile. Industries involved SICs 01 
through 09 in the United States are 
composed of a large group of diverse 
establishments, all of which are engaged 
in various aspects of production and 
service. The establishments range in 
physical size from a few acres to 
thousands of acres, and their purpose 
and organization can be vastly different 
(ranging from a small dairy farm in 
Maine to a huge wheat farm in Kansas). 

Concerning the agricultural sector, a 
continuing trend has been a reduction in 
the number of employees necessary for 
operations through increased reliance 
on automation. yUthough this trend has 
leveled off in the past few years, the net 
result has been that a few large 
producers with many employees 
account for a very large share of total 
production. 

Summary of affected establishments 
and population at risk. Estimates of the 
number of establishments potentially 
affected by the proposed standard were 
developed by Meridian Research Inc.(lJ. 
based on the Census of Agriculture[2\, 
Farm Labor[3], and the Agricultural 
Work Force of 1967{A\. Due to the 
seasonality of agricultural production 
and the inability to obtain data which 
precisely identified the number of 
agricultural establishments employing 
more than 10 workers at any one time 
during the year, SIC groups affected by 
the proposal were separated into two 
sections. (1) agricultural production and 
(2) agricultural services, forestry, fishing, 
hunting and trapping. 

Agricultural Production 

Cash Grains. For the grain sector (SIC 
Oil), the number of workers on large 
farms was derived by relying on 
information describing labor 
requirements for grain production and a 
size breakout of the industry by acreage. 
Between 1981 and 1985, 3 hours of labor 
were required to produce and harvest 1 
acre of grain[5]. Knowing that 
employees at grain facilities work an 
average of 10 hours per day and 90 days 
per year[2], it is estimated that a 
workforce of 11 employees can be 
expected to produce and harvest 3,300 
acres of grain. Applying this figure to 
statistics from the 1987 Census of 
Agriculture(2] it is estimated that there 
were 578 grain farms with over 3,000 
acres or more in 1987, representing .1 
percent of all grain farm establishments. 
Because estimates of employment on 
large farms are not available from any 
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published sources, it is assumed that 
each of the large grain farms employed 
slightly more than 11 employees in 1987, 
this equates to approximately 6.350 
workers. 

Crops Other Than Grain. To calculate 
the estimated number of potentially 
exposed workers and establishments in 
crops other than grain (SICs 013 through 
018). estimates developed in support of 
OSHA’s Field Sanitation standard were 
usedfO]. Table V-Dl shows the 
estimated number of workers and 
establishments presented for SIC codes 
013 through 018 in the Regulatory Impact 
Analysis for the Field Sanitation 
standard. It is estimated that 492.000 
employees work on the estimated 58,000 
farms that employ 11 or more workers in 
these sectors. 

For the livestock-producing sectors 
(SICs 021 through 029). the same 
methodology used to estimate worker 
population and establishment numbers 
in the grain sector was relied on. 
Meridian based its estimates on the 
amount of labor required per unit of 
production. 

Beef Cattle. It is estimated there are 
34.200 employees working on 1,710 cow- 
calf production establishments which 
employ more than 10 workers. This 
figure is based on the estimate that it 
requires 7.16 hours of hired labor to 
produce each calf or feeder cow[7]; 
farmhands work an average of 157 days 
per year and 10 hours per day[7]; and 
according to the 1987 Census of 
Agnculture[2j, there are an estimated 
1.710 calf establishments that sold 2.500 
or more cows each in 1987. Based on 
these figures. Meridian estimated that a 
farm employing roughly 11 employees 
would be capable of producing 
approximately 2.400 cows each year 
(2.400=11 employees X157 days/ 
yearxiO hours/dayxi cow/7.18 hours). 
Because this is roughly equivalent to the 
base production capacity of the 1,710 
farms identihed by the Bureau of the 
Census, it is estimated there are 1,710 
farms in cow-calf production 
establishments employing more than 10 
workers. 


Based on the labor required to opera 
large commercial feedlots it is estimati 
that 9,000 workers are employed on th( 
estimated 300 feedlots likely to employ 
11 or more workers. Approximately 1 
employee is necessary for every 1,000 
head of cattle in inventory, (based on 
Meridian’s personal communication 
with a livestock commodities specialis 
USDA Economic Research Service 199 
Hence, a feedlot which employs 11 or 
more workers is likely to have the 

capacity to accommodate over 
11.000 cattle. Based on data from 
Schert2(9). 422 feedlots had a capacity 


of 8.000 or more head, of these. 140 had 
a capacity from 16.000 to 31.999 head 
and 61 had a capacity over 32,000 head. 
From this data, it is reasonable to 
assume 300 feedlots have a capacity of 
11,000 head or more and thus are likely 
to employ 11 or more workers. Because 
it is believed that an average of 30 
workers are employed on large feedlots 
(representing an average feedlot 
capacity of 30.000 head), it is estimated 
that a total of 9,000 workers are 
employed on the 300 establishments 
likely to employ more than 10 workers. 

Dairy Farms. Dairy farm employment 
and establishment estimates were 
derived from data reported in the 1987 
Census of Agricxilture[2l. Agricultural 
Statistics 1986ffe] and information from 
site visits by OSHA's contractor 
Meridian. Using a methodology based 
on sales, it is estimated that ^ere are 
700 dairy farms employing 10,500 
workers. Meridian estimated that an 
average dairy farm which has more than 
10 employees has sales greater than $2 
million[lJ. Because the 1987 Census of 
Agriculture(2) does not estimate the 
number of dairy farms with annual sales 
of $2 million or more, Meridian used 
data on the number of farms with sales 
between $.5 and $1 million (2.940) and 
the number of farms with sales in excess 
of $1 million (1,457). Based on a straight 
line basis, it was estimated that in 1987 
there were 700 farms with sales over $2 
million (1,457/2) (farms in excess of $1 
million are roughly half the farms with 
sales between $.5 and $1 million; 
therefore, it is assumed that farms with 
sales over $2 million are roughly half the 
number of farms with sales in excess of 
$1 million). Assuming each farm 
employs an average of 15 employeesfl] 
it is estimated there are 10,500 workers 
employed at the 700 dairy farms which 
employ more than 10 persons. 

Hog Farms. It was estimated by 
Meridian that there are currently only 10 
hog farms in the United States which 
employ 11 or more workers each. This is 
based on data by Schertz(9] who 
estimated that there were 10 exceptional 
U.S. hog producing facilities (those 
which produce more than 30,000 head 
per year). It is believed that since 1979, 
this number has not changed because 
the number of farms in the 1987 Census 
of Agriculture[2] found in the 5,000 head 
plus category has not substantially 
increased. Based on site visit data, it is 
assumed that an average of 39 workers 
are employed at each of the large 
facilities. Hence, the total number of 
workers employed at these 10 large 
farms is estimated to be 390. 

Poultry and Egg Producing Facilities. 
Because only one person-year of labor is 
required to produce approximately 


150,000 to 200.000 broiler chickens or 
50,000 to 60.000 turkeys each year(9] it is 
believed a poultry farm employing 11 or 
more workers would be capable of 
producing 2 million broilers annually. 
Data on Sicken and turkey producing 
facilities indicate that no facilities exist 
in the United States which are of this 
size. It was determined, however, that 
11 or more workers are occasionally 
engaged in bird catching operations at 
poultry farms, but that the bird catchers 
actually work for poultry processors 
(e.g., for firms such as Perdue or Holly 
Farms, which are classified in general 
industry rather than agriculture). 

It is estimated that there are 15 
chicken egg farms employing a total of 
450 workers that fall into the scope of 
this study. These estimations are based 
on information that an egg farm 
employing 11 or more workers would be 
capable of housing half a million to 
several million chickens a year and 
would employ an average of 30 
workers[9] (personal communication 
with poultry specialist from the North 
Carolina Agricultural Extension 
Service). Currently, there are 
approximately 15 such facilities in the 
United States. Therefore, it is believed 
these establishments employ roughly 
450 workers (15 x 30). 

From Table V-Dl the estimated 
number of farms and the number of 
workers employed in the agricultural 
production sector that would be affected 
by the proposal are shown to be 63,792 
and 570,890 respectively. In addition. 
Table V~Dl shows the types of 
establishments, the number of 
employees and the number of 
establishments expected to fall under 
the scope of the proposed rule by 
primary SIC (determined by the 
commodity which accounts for at least 
50 percent of the value of the farm’s 
sales). In reviewing Table V-Dl. it is 
interesting to note that the total number 
of farms is roughly equivalent to the 
total number of workers. One 
explanation for this is many of the small 
farms are operated by individuals 
whose major source of Income is 
derived from non-farm activities, in 
which case their establishment may be 
classified as a farm, but they may not be 
classified as a farm worker. Also, non- 
paid workers on farms, eg. family 
members, are not counted by the 
sources from which the estimates were 
derived. Affected establishments are not 
divided into small or large sizes beceuf c 
when concerned with agriculture, the 
proposed rule is restricted to farms with 
more than 10 employees. Farms with 
more than 10 employees are considered 
large farms. 
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Table V-01.—Estimated Number of Farm Workers Employed on Estabushments With More Than 10 Workers, by Type 

OF Farm 






Estimated 

Estimaled 





number of 

number of 

Pdndpal product * and corresponcfing SIC • 


Total number 
of farms * 

Number of 
wodiers 

farms Hkefy to 
employ rrxxe 
than 10 

farmworkers 
employed on 
farms with 





workers 

more them io 





empioyees 

Grain: 






oil Cash Grains., . 


Aca OQA 

/W\ 


«.3S0 

0111 Wheat.... 

65 126 

oOo.UUU 

676 

0112 Rice... 

7!396 
126 557 




0115 Com... . 




one Soybeans- . 





0119 Cash Grskts NEC -. 

134 784 




Cotton; 






0131 Cotton.... 


97 ti7A 

Ann 


•9^ 

Tobacco; 


At JO* S 

lUO.UUU 

650 

0132 Tobacco.. . 


87.776 

136.000 

19.225 

*98.000 

Other Crops; 


013 Other Field Crons , , , 


128 178 

017 AAA 

4 AAA 

*33.000 

0133 Sugarcane.. 

4!62S 

5,168 

O • f 

l.OUu 

0134 Irish Potatoes. .. 




0139 ReW Crooa NEC.. 

118,385 




Vegetables and Melona: 





016 Vegetables & Melons. 


28.801 

178.000 

8,165 

*137.000 

Fruits and Tree Nuts: 

............. 

017 Fruits a Tree Nuts. 


88.323 
7,905 
11.375 
14 364 

240,000 

22,287 

* 175.000 

0171 Berrv Crooa. 


0172 Grapes. 




0173 Tree Nuts. . 




0174 Citrus Fruits. 

14il63 

91 fta7 




0175 Deciduous Tree Fruits_ 




0179 Fruits A Nuts NEC__ 

18 969 




Hoclicunurat Spedatty: 






018 Horticuftufal Soedaftv. 


31 469 

OQ rwi 

K AAil 


0181 Ornamental Floriculture and Nurserv Products 

3o!673 

896 


D.iroa 

• 40,000 

0182 Food Crops Grown Under Cover. 




Livestock except dairy, poultry, and animal speciafbes 





021 Beef Cattle. 


692.267 

72.515 

643,831 

107,929 

32,385 

35,607 

407.000 



0211 Beef Cattle, feedtot____ 

•300 

4 1 71A 

4 O ATM 

0212 Beef Cattle, except feedlot. . 


* v.UUU 

0213 Hogs. .. . . 


1,/lU 

•10 

•390 

0214 Sh^ a Goats.-. 


0219 Gerieral Livestock.. .. * ' *‘“**‘“** 




Dairy Farms: 





024 Dairy Farms... 


138.311 

256,000 

•TOO 

•10.500 

Poultry and Eggs; 


025 Poultry a Eocs___ 


38 494 


4 n 


0251 Broiler Fnrer. '* . ““ 

19.’264 

13.343 

3.239 

385 

2,263 


u 

♦15 

•460 

0242 Chicken Eoos_ _ 


0253 Turkey a Turkey Eggs.. 




0254 Poultry Hatcheries 




0359 Poultiv & Eom NEC . 




Animal Specialties; 





027 Animal Specialties__ _ 


87,855 

2,652 

76.393 

2,089 

7,721 




0271 Fur bearing a Rabhits.. 




0272 Horses and Other Equine..- .... 




0273 Animal AouacuHure... — 




0279 Animal Soectamea NEC. . 




Other Crops and Livestock: 





019 arxJ 029 General Farms. 


60 215 

ift9 nnn 

2 600 

18.000 

0191 General Farms. Piimarilv Croos _ 

67,888 

22.327 

2,087,759 



0291 General Farms. Piimarttv Livestock.. 




Total...... “ 

2.461.000 

63,792 

670,890 



f Survey [21 Numbers may not compute due to roundlna 

•Source: f 987 Consus of [31 

• Based on RIA for FtekJ Sanitation Standard [6]. 

with S<S^ Statists taee. site «srt reports, and lelepho.^ mwrviews 


Financial Profile. Financial data arc 
not broken out for farms with more than 
10 employees; however, Meridian used 
data profiling the largest farms as a 
proxy for those farms employing more 
than 10. Table V-D2 shows aggregate 
net farm Income and the relative share 


of total income earned by each sales 
class. Farms with sales In excess of 
$250,000 per year, the farm category 
most likely to have more than 10 
employees at any time during the year, 
accounted for 63.2 percent of net farm 
income in 1988. 


Table V-D3 depicts average farm 
balance sheet data by farm sales size. In 
general, while debt/asset ratios are 
highest for the largest farms, which may 
indicate a weaker financial position, 
their return on assets Is much higher 
than smaller farms. 
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Table V-D2.—Aggregate and Average Per Farm Net Income by Sales Category, 1988 


Sales category (annual sales/farm) 


Aggregate net farm income 


Billions of Percent of 

dollars total 


Number of 
farms (in 
OOOs) 


Average per farm. OOOs 


Gross income 


Production 

costs 


Net income 


$500,000 and up. 

$250,000 to $499,999 
$100,000 to $249,999 
$40,000 to $99,999^.. 
<$39.999. 


21.6 

9.9 

10.6 

5.6 

2.0 


43.3 

19.8 

21.6 

11.2 

4.0 


30 

76 

216 

320 

1.5S4 


1.907.6 

409.1 

184.4 

8^8 

16.9 


1,195.2 
279.2 
134.5 
63.4 
15 7 


7124 

129.9 

49.9 

194 

1.2 


Total 


49.9 


100.0 


2.196 


Table V-D3.—Average Farm Balance Sheets (in OOOs) and Debt/Asset Ratios, by Farm Sales Class, 1988 


Farm Sales Class 


Item 

>$500,000 

$250,000 to 
$499,999 

$100,000 to 
$249,999 

$40,000 to 
$99,999 

<$39,999 

Assets: 






Real Estate....... . 

2,452.5 

1,079.5 

589.1 

325.6 

101.4 

Livestock. CroDt....... ..... 

501 5 

182-1 

100.2 

57.5 

Id A 

Machinery.. _ . , , , 

219 1 

128.6 

65.8 

6.1 

51 is 

4 6 

1^.0 

14.9 

LiQuid Asaala.. .... 

22 3 

18.6 

Other........ 

275.3 

58!9 

26.5 

11.8 

2.0 

Total.. .......;. 

3,470.7 

1,467.7 

807.7 

^ 451.2 

1364 

Debt 






Real Estate... 

472 2 

167.6 

87.7 

44 4 

10 6 

Other.... ... 

5600 

134.4 

64.1 

30.8 

6.5 

Total----- 

1,052.2 

302!o 

151.8 

75.2 

171 


2,418.5 

1,165.7 

655.9 

376.0 

119.3 

Debt/Asset Ratio .. 

0.303 

0.205 

0.188 

0.166 

0.125 

Return on Assets.......’.. 

0.205 

0.086 

0.062 

0.043 

0.010 


Source (Table V-02) Meridian Research Inc., Exhibit 2-7(1] 
Source (fTabie V-034 Meridian Research Inc., Exhibit 2-6(1]. 
Numbers may f>ot compute due to rounding. 


Agricultural Services, Forestry, 
Fishing, Hunting and Trapping. 
Agricultural Services include 
establishments in SIC 07 primarily 
engaged in performing soil preparation 
services, crop services such as cotton 
ginning, other animal services, farm 
labor and management services, and 
landscape and horticultural services for 
others on a contract or fee basis. 

Forestry includes establishments in 
SIC 08 primarily engaged in the 
operation of timber tracts, tree farms, 
forest nurseries, and related activities 
such as reforestation services and the 
gathering of gums, barks, balsam 
needles, maple sap, moss, and other 
forest products. 

Fishing, hunting and trapping includes 
establishments in SIC 09 primarily 
engaged in the catching or taking of 
iinfish. the catching or taking of 
shellfish, the operation of fish hatcheries 
or preserves, commercial hunting and 
trapping, and the operation of game 
preserves. 

For most operations in SIC 07 through 
09. 0SHA*8 proposed rule would not 


have an adverse impact. Many of these 
operations do not involve PEL 
chemicals, do not give rise to potentially 
hazardous exposures, or are covered by 
EPA regulations. 

A summary of the number of 
establishments in SICs 07 through 09. 
taken from County Business Pattems[7j, 
is presented in Table V-D4. Forestry, 
fishing, hunting and trapping are 
considered by OSHA to be exclusive of 
agriculture and hence not restricted by 
the congressional rider restricting 
0SHA*8 jurisdiction to agricultural 
establishments with more than 10 
persons. For this reason, the number of 
establishments and employees for SICs 
08 and 09 under the establishments with 
10 or more employees heading does not 
reflect the subtraction of establishments 
with 10 or fewer employees. Within 
sectors SICs 07-09, the dominant 
subsector is landscape and horticultural 
services (SIC 0781, 0782, and 0783). 
Estimates of the number of 
establishments and employees 
potentially affected by the proposed rule 
are presented in Table V-D5. As 


indicated on Table V-D5. approximately 
10,000 establishments and 218,172 
employees are likely to be affected by 
the proposed rule. Total annual payroll 
for these establishments is nearly $2.7 
billion, or an average of $270,000 per 
establishment. Financial information on 
agricultural services and forestry was 
compiled by Meridian from Dun and 
Bradstreet's Industry Norms and Key 
Business Ratios[10] to give a general 
overview of the entire industry (data on 
0831, Forest Nurseries and Gathering of 
Forest Products, were not available). 
Financial data for fishing, hunting and 
trapping was gathered from Dun and 
Bradstreet's Industry Statistics and 
Financial Analysisfll]. These 1989 data 
do not include all establishments within 
the industry, but instead represent only 
a sample. Table V-D6 presents totals for 
reporting firms within each four-digit 
subgroup. Fishing, hunting and trapping 
has the largest return on assets (16.5%), 
followed by cotton ginning (11%) and 
lawn and garden services (10.7%). 
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Table V-D4.— Numbeb of Agricultural Service and Forestry Estabushments in 1987, by SIC 


Type of establishment (SIC) 


Agricultural Services: 

Soil Preparation Services (071) __ 

Crop Services (072).. 

Arvmal Services, except veterinary (075). 

Farm Management Services (0762)_ 

Landscape and Horticultural Services (078). 
Forestry (08): 

Fishing, Hunting and Trapping (09)_...... 

Total.... 


No. of 

establishfT^ents 


Percent of an 
establishments 


581 

1 

3.309 

6 

6,886 

13 

506 

1 

40.543 

78 

1.796 

3 

1,826 

4 

55,447 

106 


Source: Meridian Research Inc, Table 2>10(1]. 


Table V-D5.—Number of Establishments, Employment, and Payroll for Agricultural Services and Forestry, 1987 



Total 

Industry 


EstabHahments employing 10 or more * 


No. Of 
employees 




Industry (SIC) 

No. of 
estabiish- 
menta 

No of 
establish¬ 
ments 

No. of 
employees 

Annual 
payro« 
($ mg ) 

Soil Preparation Services (0711): 

581 

4.498 

104 

3312 

507 

Crop Services (0721, 0722. 0723,0724). .. ..... 

3.309 

33371 

664 

26316 

346.5 

Animal Services (0751, 0752)....... 

6386 

31,510 

663 

16.049 

217.3 

Farm Management Services (0762)__ __ _ __ 

506 

4.059 

93 

3,110 

46.3 

Landscape and Horticultural Services (0781. 0762. 0763)....... 

40.543 

216,965 

4.813 

143.169 

2,098.2 

Forestry (0811, 0831. 0851): 

1,796 

17,692 

* 1.796 

• 17,696 

234.6 

Fishing. Hunting and Trapping (0912, 0913. 0919, 0921, 0971)....... 

1,826 

8,420 

•1,826 

•8.420 

171.9 

Subtotal....... ... ..—..... 

55.447 

316.415 

9,959 

218,172 

3,165.5 

Agricultural Productloo (01. 02)........._.............___..... 

2,087.759 

2.461.000 

63.792 

570,890 

NR 

Total 

2,143,206 

2,777.415 

73,751 

789,062 

NR 




NR—Not reported. 

Source: Meridian Research Inc. Table 2-11(1]. 

* US(X. f990 Coimty Business P^tfems. specifies its empioymeni category as 10 or more rather than more than 10. No adjustment was made lor this arwiaiy. 
thus the estimated number of establishments employing more th^ 10 may be slightly inflated. 

■ Establishments arxJ employees In SICs 08 arvj 09 have traditionally been considered by OSHA to be outside of the agricultural sector. Estabhahmems and 
employees in these SiCs fall cornpletely within OSHA's jurisdiction and are not subject to the congressionai rider on OSHA's appropriations. 


Summary 

Combining agricultural production* 
agricultural services, forestry, fishing, 
hunting and trapping estimates, OSIi/V 
calculates that a total of 73,751 
establishments are potentially affected 
by the proposed standard (Table V-D5), 
This total is strictly for large 
establishments (farms employing more 


than 10 workers] ^ which make up 
roughly 3.4% of all U.S. farm operations 
in SICs 01-09, The total population at 
risk is an estimated 789,062 employees 
(Table V-D5) which constitute 28% of all 
workers In SICs 01-09. Three major 
groups could be affected by the 
proposed rule. These groups arre SIC 
01—agricultural crop production; 02— 
agricultural livestock production; 07— 


agricultural services. Forestry, fishing, 
hunting and trapping may also be 
affected. Industry segment SIC 01, 
Agricultural Crop Production, is the 
largest affected sector; over 58.457 
establishments and 498.350 employees. 
This seems reasonable in light of the 
fact that this segment is the most labor 
intensive segment of all the SICs. 


Table V-D6.— Selected Financial Data for Various Groups Within the Agricultural Services Industry (SIC 07) and 

Forestry (SIC 08), 1989 



SIC 

No. 

No. of 
reporting 
firms 


Average per firm. In $0008 


Ratios for median 

firm 

Name of industry group 

Total 

assets 

Total 

iiabilTtles 

Net worth 

Net sales 

Net profit 
after tax 

Current 

ratio 

Return on 
sales 

Return 
on assets 

Soft Preparation Services____ 

0711 

176 

289.6 

131.5 

158.1 

637.4 

48.6 

1.9 

6.6 

9’» 

Crop planting, cultivating, and pro* 
teeing....... 

0721 

295 

300.6 

17.8 

282.8 

455.0 

396 

2-3 

7.6 

9.0 

5.4 

43 

11.3 

93 

7.6 

68 

10.6 

10,7 

Crop harvesting_ 

0722 

56 

491.8 

206.1 

286.7 

1,1150.0 

61.0 

2.2 

3.8 

Oop preparation__...__ 

0723 

863 

1,308.5 

6713 

637.3 

2,312.0 

78.6 

1.6 

2.7 

Cotton ginning ... 

0724 

339 

1,062.2 

397.3 

6649 

1,651.4 

153.6 

2.0 

67 

Livestock services... 

0751 

153 

256-7 

111.7 

145.0 

700.0 

427 

2.3 

4.6 

Animal specialty services_..... 

0752 

180 

195.7 

75.3 

120.4 

347.0 

30.5 

2.7 

5.5 

Farm management services. 

0762 

97 

569.9 

281.5 

286.4 

964.6 

52.1 

1.6 

4.9 

Landscape counseling__ 

0781 

889 

194.8 

100.5 

94.3 

524.4 

35.1 

1.8 

53 

Lawn and garden services_ 

0782 

1,528 

163.1 

84.2 

78.9 

500.0 

33.5 

1.7 

5.3 

Ornamental shrub and tree serv¬ 
ices. 

0783 

415 

191.2 

93.1 

98.1 

486.1 

29.7 

1.7 

4.9 

9.3 


* Excluding fishing, hunting and trapping. 
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Table V-D6. —Selected Financial Data for Various Groups Within the Agricultural Services Industry (SIC 07) and 

Forestry (SIC 08), 1989—Continued 


Name of industry group 

SIC 

No. 

No . of 
reporting 
firms 

Average per firm. In SOOOe 

Ratios for median firm 

Total 

assets 

Total 

liabIHtjes 

Net woflh 

Net sales 

Net profit 
after tax 

Current 

ratio 

Return on 
sales 

Return 
on assets 

Timber tracts__ 

0611 

123 

M10.4 

561.3 

849.1 

1,063.0 

96.7 

2.6 

12.4 

3.9 

Forestry servicet_ 

0851 

127 

248a 

112Z 

136.6 

680.0 

40.6 

1.7 

6.6 

7.3 

R8hir>g. hunting and trapping *_ 

0900 

60 , 

S08a 

115.0 

493.6 

1,003.0 

ISjO 

5.6 

12.7 

16.5 


* Denved from Oun and Bnedstreet, 110], (111 
Source: Meridian Researctt Inc^ Table 2-12(11. 
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2. Employee Exposure and Benefits 

Introduction. Employee exposures to 
the substances included in the scope of 
this rule making are associated with a 
wide variety of acute and chronic 
conditions and illnesses. These include 
sensory irritation, narcosis, oxgan 
system dysfunction, chronic respiratory 
disease, neurological impairment, 
allergic sensitization, and cancer. OSHA 
believes that reducing worker exposures 
to such substances by applying limits 
where none existed previously will 
result in significantly reduced levels of 
exposure and disease. Section 1-F of this 
preamble provides additional discussion 
of exposures in agriculture. 


This chapter describes both the 
methodology used to identify workers 
potentially exposed to the hazardous 
sub6t€mce8 included in this rule making 
and the expected benefits to those 
workers resulting from the application of 
permissible exposure limits to the 
agricultural sector. 

Methodology. The diversity of 
agricultural work places, the large 
number of substances included in the 
proposed rule making, and the variety of 
operations and processes in the 
agricultiu^l sector required Meridian, 
OSHA's contractor, to develop a 
methodology to permit the identification 
of (1) Don^pesticidai hazards ‘ regulated 
by OSHA that are of concern in the 
agricultural environment, (2) the number 
of workers employed on large farms 
exposed to these hazards, and (3) the 
magnitude of their exposures to die 
sul^tances of concern. 

Meridian. OSHA’s contractor for this 
project, relied on the professional 
jud^ent of experts in the agricultural 
field to identify specific processes and 
operations widely recognized as 
presenting non-pesticidal toxic- 
substance exposure hazards to 
agricultural workers. Hazardous 
processes in the following industries 
were identified: 

• Silo Operations 

• Cotton Giiming 

• Grain Handling (Post-Harvest) 

• Grape Harvesting 

• For some operations, preliminary 
investigation revealed that the 
exposures of concern fell outside the 
scope of this project either because the 
problem was the result of a pesticidal 
use of a toxic substance (as was the 
case with the mushroom industry), 
because it was related largely to a 
confined-space problem (as was the 
case with silo gases) or due to the fact 


* Currently the Environnentai Protection Agency 
has jurisdiction over the application and use of 
pesticides pursuant to an EPA label. However. 
OSHA has authority over the non-pes(ic«dal use of 
pestidde chemicaia, use not permitted by the label 
or when fanners make their own pesticides Benefits 
from these activtties are not covered in this 
analysis. 


that problematic exposures primarily 
occur on farms with fewer than 11 
employees (as was the case with swine 
confinement and poultry operations * 
and many other agricultural operations). 
OSHA requests that any information on 
exposures not identified by this 
m^odology be submitted to the public 
record of this standard for review. 

Description of Data Sources Used. To 
derive a baseline of current exposures 
and to assess the quantitative benefits 
associated with reducing those 
exposures, the following data sources 
were used: 

• OSHA compliance case files 

• NIOSH Health Hazard Evaluations 

• Agriculture extension agents in 10 of 
the major agricultural states. 

• The Institute of Agricultural Medicine 
at the University of Iowa 

• Agricultural economists at DPRA, 
Meridian’s subcontractor 

• The USDA library in Beltsville. MD 

• OSHA’s Integrated Management 
System (IMISJ 

• Discussions with industrial hygienists 
at the Department of Labor and 
Industries, Washington State 

• Discussions, observations, and 
exposure measurements from 
Meridian’s site visits 

• Discussions with experts at USDA’s 
Research Unit and with individuals at 
the Galifomia Department of Food 
and Agriculture 


* In a ahtdy by Morris, Lanhart and Service 
published in the February 1991 American JaumaJ of 
Industrial Medicine, It was determined that 86 
percent of chicken catchers reported at least one 
acute respirator symptom associated with work in 
poultry bouses. Although these chkkea catchers do 
not fall into the scope of the proposed standard, 
they are employed by general industry firms and ore 
already aubject to PELa. their exposures give an 
indication of respiratory problems occurring on all 
farms in the poultry confinement industry; an 
industry which is not analyzed in this study because 
no poultry confinement establishment is large 
enough to employ 11 or more worker s . 
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Estimates of the Number of Potentially 
Exposed Employees 

Silo Operations (SICs 0212, 0214, 0219, 
024) 

Exposure. Agricultural workers who 
work in and around silos are exposed to 
the dust that is generated by the 
movement of the silage during the 
loading and unloading of silos. In a 
study conducted by May[l), employee 
breathing zone samples for total and 
respirable dust were collected during 
five silo operations. The respirable dust 
exposures of employees working at 
three of the five silos ranged from 0.3 to 
1.4 mg/m*, significantly less than the 5 
mg/m* PEL In the fourth silo, two 
personal breathing zone samples 
showed respirable dust exposures of 
10.1 and 10.5 mg/m*, both greater than 
the 5 mg/m* PEL At the fifth silo, the 
respirable dust exposures of two 
employees were measured as 24.6 and 
40.3 mg/m*, respectively. Total dust 
measurements taken inside the chute 
using area sampling were less than 15 
mg/m* in three silos. In the fourth silo, 
total dust concentrations ranged from 
13.5 to 25.2 mg/m*. Seven area samples 
for total dust were collected at the fifth 
silo, all of which exceeded the 15 mg/m* 
PEL these samples ranged from 86.8 to 
154 mg/m*. These data indicate that 
some silo workers are exposed to 
respirable dust in excess of OSHA*s 5 
mg/m* PEL for respirable dust and the 
15 mg/m* PEL for total dust; two fifths 
of the silo operations studied had 
respirable dust levels resulting in 
overexposure to all of their employees. 
Therefore, it is assumed that 40% of all 
persons employed at silo operations are 
overexposed to total and respirable 
dust. (Only two employees at any one 
time are needed for the silo operation: 
however, because hired farm hands 
participate in all aspects of a farm’s 
activities, it was assumed that each 
farmhand will be Involved in silo 
operations during their employment.) 

Population at Risk. To estimate the 
number of silo workers potentially 
exposed to dust during silo unloading 
operations, sectors using silage as 
winter feed were identified. Based on 
observations and discussions during site 
visits. Meridian assumed that silos are 
present in both of the following 
industries: SIC 0212. Beef cattle, except 
feedlots and SIC 024. Dairy cattle. It was 
believed that silos are not likely to exist 
at cattle feedlots. poultry operations and 
hog farms because both use a high- 
calorie mixture of grains and other 
ingredients to achieve rapid weight gain 
in animals. 

Exposures to Dust at Cattle 
Establishments. Data presented in 


chapter II indicate that there are roughly 
1.700 beef cattle, except feedlot. 
establishments (SIC 0212) employing 
more than 10 workers and that these 
establishments have a total employment 
of 34,200 e^nployees. No data are 
available to determine how many of 
these workers are actually exposed to 
dusts; it was assumed that all of these 
workers are potentially exposed to dusts 
during their employment. 

Exposures to Dust at Dairy Farms. 
Meridian estimated that there are 700 
large dairy farms employing 10,500 
workers in the United States (see Table 
V-Dl. chapter II). Although no data 
exist to indicate how many of these 
farms actually have silos, it is assumed 
that all of the establishments are likely 
to have silos and that all of the 10,500 
employees at these establishments are 
potentially exposed to the hazards 
associated with silo operations. 

Summation of Exposures for Silo 
Operations. Based on the estimates 
above, it is believed a total of 44,700 
workers are exposed to silo-related 
hazards in 2.400 establishments that 
employ more than 10 workers. Due to 
personal exposure data reported by 
May[l] Meridian estimated that two 
fifths or 40 percent of these facilities and 
workers (980 and 17,800 respectively) 
are currently exposed above OSHA’s 5 
mg/m* PEL for respirable dusts. It is 
likely that these workers are also 
exposed above OSHA’s 15 mg/m* PEL 
for total dust since it is unlikely that the 
respirable mass fractiorrof this dust 
represents a substantial fraction of the 
total dust mass. 

Cotton Ginning (SIC 0724) 

Exposure. Cotton ginning is seasonal 
and operations potentially expose 
workers to cotton dust, pesticide 
residue ♦ and particles not otherwise 
classified (PNORs), i.e. nuisance dust. 
Two NIOSH publications describe 
employee exposures to these 
substances. One of these studies is a 
Health Hazard Evaluation describing 
three cotton gins in Arizona[2] in which 
cotton dust measurements and personal 
samples for total %irbome particulates 
were taken. The study concluded that 
employees working at the gin stand and 
bale press were exposed above 1 mg/m* 
for cotton dust (this is roughly 
equivalent to the 500 ^g/m* vertical 
elutriator (VE] PEL OSHA is proposing). 
In contrast, these data do not suggest 
that cotton gin employees are exposed 
above OSHA’s 15 mg/m* PEL for total 


• The residue* of pesticides listed on Table Z-l-A 
if not a situation covered under EPA's FIFRA and is 
therefore considered to fall within the scope of this 
study. 


dust (PNORs). In addition, NIOSH 
analyzed bulb cotton samples taken 
from various process locations for 
pesticide residues, including residues of 
the Table Z-l-A substances 
monocrotophos and methyl paralhion. 
The analysis of bulb samples revealed 
detectable levels of monocrotophos and 
methyl parathion residues on the bulk 
samples: however, the data as reported 
do not permit an assessment of the 
levels of employee exposure to these 
substances. 

The second publication concerned 
with cotton dust exposure is an 
extensive study of worker exposure to 
cotton dust during ginning operations. It 
was conducted by NIOSH[2] and 
included cotton dust measurements 
taken at 35 gins located in five different 
regions of the country. For each cotton 
gin, NIOSH reported the geometric mean 
and geometric standard deviation of 
cotton dust levels. These exposure 
profiles were analyzed by Meridian 
along with exposure distributions 
reported by Zey[3j. The latter studies 
findings suggest there is a 10-percent 
average probability that a cotton dust 
measurement will be found to exceed 
the 1 mg/m* (500 fig/m* VE) PEL for 
cotton dust. 

Population at Risk. During the 1988-87 
season there were 1,162 cotton gins in 
active operation(4j. According to Zey[3]. 
a typical cotton gin has three or four gin 
stands and roughly 11 production 
workers. Meridian estimated that 12,782 
workers (1162 gins x 11 estimated 
workers per gin) are potentially exposed 
to cotton dust, pesticide residues, and 
total dust (PNORs). In the study 
conducted by Zey, a 10-percent average 
probability that a cotton dust will be 
found to exceed the 1 mg/m* PEL was 
estimated. Therefore, OSHA estimates 
that 10 percent of the estimated 12,782 
cotton gin workers, or 1,278 employees 
are currently exposed above OSHA’s 
proposed limit for cotton dust. Based on 
the exposure data reported in the 
NIOSH HHEs, it is believed that none of 
these employees are currently exposed 
above OSHA’s 15 mg/m* PEL for total 
dust(PNOR8). As explained above, the 
data contained in these HHEs 
describing levels of pesticide residues is 
not suitable for estimating the pesticide 
levels to which employees are exposed. 
Hence, no estimate can be derived for 
pesticide residue exposure. 

Post-harvest Grain Handling Operations 

(SICs OH. 0711. 0721. 0722. 0723 *). 

• It should be noted that SIC 0723 (crop 
preparations for market except for cotton ginning) is 

^ Continued 
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Exposure. Moat of the data describing 
employee exposures to dust during grain 
handling operations are relevant only 
when looking at large grain elevator 
operations, whicK are not within the 
scope of OSHA's present rule making 
(these elevators are classified in SICs 
4221 and 5253 and were addressed by 
the 1989 Air Contaminants standard for 
general industry). There are no data that 
adequately describe the dust exposures 
of workers during grain handling 
operations at agricultural facilities 
classified in SIC Oil (Cash Grains). 
However, it is believed that these 
exposures can be approximated on the 
basis of data that describe the dust 
exposures of workers during the loading 
of trucks at small grain elevator 
facilities. Burg{5] studied such an 
operation and reported that the dust 
concentrations (as determined from 
personal air samples) were 15.3,145. and 
2,348 ® mg/m* during the loading of 
trucks with com: because com is not as 
dusty as wheat, oats and other grains it 
is believed that the exposure potential 
represented by com dust somewhat 
underestimates dust exposures typically 
encountered by workers during 
operations that involve the transport 
and handling of wheat, oats and other 
grains usually found in storage bins 
located at agricultural facilities. It is 
estimated that grain handling often 


causes dust exposures that exceed 
OSHA's 10 mg/ra* PEL for grain dust 
(applicable to the handling of oats, 
wheat, and barley) and the IS mg/m* 
PEL for total dust (applicable to dust 
arising from ail other types of grain). 

Population at Risk. The loading and 
unloading of grain from storage bins is 
not generally a labor-intensive 
operation. Therefore, it is assumed that 
no more than one or two employees at 
each grain farm are involved in these 
operations and are thus exposed above 
the OSHA PELS for grain dust or total 
dust(PNOR8): this would mean 
approximately 864 farm workers 
(average # of persons x 578 
establishments) at the 576 grain farms 
estimated to have more than 10 
employees (see Table V-^1). According 
to the 1988 Agricultural Statistic8(6], the 
production of wheat, oats, and barley 
constituted 25 percent of total 1985 U.S. 
grain production: it is therefore believed 
that 216 or 25 percent of the estimated 
864 workers engaged in grain handling 
operations are currently exposed above 
OSHA's 10 mg/m* PEL for grain dust 
and that the remaining 75 percent (or 
648) are currently exposed above 
OSHA's 15 mg/m* PEL for total dust 

Grape Harvesting (SIC 0172) 

Exposure. There is a potential for 
exposure to inorganic dusts, including 


free silica, which are released when 
foliage on the vine is disturbed during 
harvesting of grapes. After the spring 
rains, soil dust that is generated during 
the cultivation of the crop accumulates 
on the leaves of the plant, this 
accumulation continues throughout the 
drier summer until harvest time, when 
the dislodgeable portion of the dust is 
released into the air by the harvesting 
operation. The amount of dust released 
at harvest time depends on the specific 
crop and the local weather conditions 
prevailing at the time of harvest. 
Because grape crops require extensive 
cultivation regardless of where they are 
grown, workers harvesting grapes 
anywhere in the country are potentially 
exposed to airborne dust. In addition, 
because grapes are typically grown tn 
areas having sillicacious soil (i.e., rocky 
or sandy soil), grape workers are 
potentially exposed to free silica. 

In a California study by Popendorf 
and Spear[7]. average personal total 
dust exposures of 13.5 mg/m* for grape 
pickers were reported. Another study by 
PopendorflS] indicated that a 
substantial fraction of the grape picker 
population is exposed to dust levels that 
exceed both OSllA’s 15 mg/xn* PEL for 
total dust (PNORs) and its .1 mg/m* PEL 
for respirable crystalline silica. Data 
from these studies can be seen in Tables 
V-D7 and V-D8. 


Table V-D7 .—Summary of Worker Exposures to Total Dust and Respirable Siuca During Grape Harvesting 


. Crop 

Number 
of total 
dust 
samples 

taken 

Number of 
faaktes 
surve)^ lor 
total dust 

Percent of 
total dust 
samples 
exceeding 

15 mg/mr 

Percent of 
respirable 
dust 
samples 
exceedirrg 
.1 mg/rn» of 
free silica* 

Grapes (SIC 0172) .. 

. 

30 

10 

75 

60 

----- 


• Based on the collection of 50 respirable dust samples at 19 fadttties. 

Source: Meridian Research Inc., Table 3-5tl0]. 


Table V-D8.— Estmates of the Number of Workers Currently Exposed Above OSNA's PELS for Respirable Sjuca ano 

Total Dust During Grape Harvesting 


Crop 

Estimated 
number of 
potentaSy 
ej^sed 
employees 

Percent of 
vrorkera 
exposed 
above total 
dust PEL ^ 

Number of 
workers 
exposed 
above total 
dual PEL 

Percent of 
workers 
exposed 
above 
respirable 
silica PEL 

Number of 
workers 
exposed 
above 
respirable 
Sihca PEL 

Grapes (SIC 0172).. 

8373* 

75 

6.655 
(8873 X. 75) 




60 

5.324 

(8873X.60) 


Total lof the United Stales (excluding Cahlbmia). 

Data from Popendorl et al. (1962). 

Source: Meridian Research Inc.. Table 3-8[10l. 


*e OSHA. and the AFL-QO which retain, the 10 mg/ni* Kmtt • Out of 74 ob,erv8lion,. 2,348 wa, the hlghe»t 

ooQ and Uram AMociation (NFGA) bat permits use of respirators In certain operationa. recorded expoiwe. S13.1 and 176.1 were the next 

highest expostfres. 
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Population at Risk. To estimate the 
size of the potentially exposed 
population, it was assumed that all 
grape pickers in the U.S. are conceivably 
exposed to total dust (PNORs), as well 
as to respirable free silica. According to 
the 1987 Census of Agriculture[9], grape 
farms (SIC 0172) constitute 
approximately 13 percent of all fruit and 
tree nut facilities in the United States. 
Assuming that the proportion of large 
fruit and tree nut establishments 
producing grapes is the same as that for 
all fhiit and tree nut establishments, it is 
estimated that there are 1,495 large 
grape producing establishments 
(11,375X13 percent) employing 11.830 


workers (91,000X13 percent).^ No data 
on the proportion of the work force 
actually engaged in the harvesting of 
grapes were available; however, 
because most of these workers are likely 
to be involved in grape harvesting, it 
was assumed that 75 percent of the 
work force, or 8,873 workers, are 
potentially exposed to total dust and 
respirable silica during grape harvesting. 

Estimates of the number of grape 
workers who are currently exposed 
above OSHA’s PELs for respirable silica 
and total dust were derived from the 
employment estimates presented above 
and from the exposure data reported by 


Popendorf[8]. The derivation of these 
estimates is presented in Table V-D8 
which shows that 6,665 workers 
(8,873X.75) are currently exposed above 
OSHA’s PEL for total dust of 15 mg/m^ 
and 5.324 (8,873X.60) are exposed above 
the .1 mg/m® PEL for respirable silica 
during the harvesting of grapes (Table 
V-D8). 

Summary, Table V-D9 presents a 
^nrmary of employees at risk of 
overexposure. There are an estimated 
32,000 employees (some workers may be 
double counted) on 5,643 farms who are 
at risk of exposure to substances 
included in this rule making. 


Table V-D9.— Summary of Employees at Risk of Overexposure 


Activity 

Industry 

Substances 

No. of 
establish¬ 
ments 

Estimated 
population 
at risk 

Sik) Operations.-... 

SIC 0212; Beef cattle, except feedtots. 

Respirable dust (5 rr>g/m*). 

2.410 

17.880 


SIC 024: Dairy cattle.... 

Total particulate (15 mg/m*) 



Ginning.. . ..... 

fUG 07Pd' Gftttnn ginning . 

Cotton dust (500 fi/m*........ 

1,162 

1,270 

Loading/Unloading Grain.. 

SIG nil* Gash grainft. 

Grain (10 mg/m*). 

576 

216 



Total particulate (15 mg/m*) 


648 

Harvesting Qrapea..... 

SIC 0172: Grape harvesting. 

Total particulate (15 mg/m*).... 

1,495 

6,655 



Respirable silica (1 mg/m*). 

5.324 

Total.. 


32.001 








Employee Benefits. In addition to 
estimating the number of employees 
exposed to the substances in this 
analysis, OSHA also estimated the 
number of employees who are at risk of 
experiencing particular types of adverse 
health effects. To conduct this analysis, 
each substance in which overexposure 
was determined, was assigned to a 
health hazard category; these 
assignments were based on the primary 
health effects expected from reducing a 
previous limit or establishing a new 
limit for a particular substance. In the 
benefit analysis described below, 
substances were classified according to 
their primary health effect and the 
operations in which they were present. 
When direct health effects evidence was 
not available, analogous chemicals were 
used to develop benefit estimates. 

OSHA believes that farm workers may 
be exposed to other air contaminants, 
such as COs, solvents and fertilizers, 
which were not identified in this 
analysis due to the limited data 
available concerning agricultural 
exposures. As a result, benefits for the 
reduction of these exposures were not 
quantified even though OSHA believes 
some unspecifiable benefits will result. 


^ These calculations exclude California. 
Currently, CAL-OSKA enforces PELs in agriculture 


OSHA’s contractor. Meridian 
Research Inc., developed an approach 
that relied on substance-specihc 
toxicologic information that 
quantitatively related exposure to 
prevalence of disease for the specific 
substances of interest. It did not rely on 
general statistical data describing the 
illness mortality and morbidity 
experience of agricultural workers for 
two principal reasons. First, general 
illness mortality and morbidity rates 
reflect disease risks that are associated 
with exposure to a number of 
substances that are not generally 
covered by this rule making action, 
notably pesticides, herbicides, 
insecticides, fungicides, defoliants and 
disinfectants. (It should be noted 
however, that activities where a 
pesticide was misused according to its 
EPA label or where farmers make their 
own pesticides are instances covered by 
OSHA. OSHA has not been able to 
quantify benefits from the regulation of 
these instances but believes benefits 
will result in the form of some reduction 
in illnesses.) Second, such statistics 
reflect the health experience of farmers 
who work on small farms (i.e. those with 
10 or fewer employees), which together 
employ most of the agricultural workers 


which are stricter than OSHA't proposed PELS. For 
this reason. Californian establishments and 


in the United States. In order to avoid « 
the problem of using under- 
representative data, a substance- 
specific approach using toxicologic 
information relating quantitative 
exposure to prevalence was adopted. 
Substances, and the agricultural 
operations in which occupational 
exposures have been documented, 
include exposure to: silage dust during 
silo unloading operations; respirable 
silica during grape harvesting; grain dust 
during grain handling operatfons; and 
cotton dust during cotton ginning 
operations. 

Silage Dust 

The principal health hazard 
associated with excessive exposure to 
silage dust is a condition known as 
organic toxic dust syndrome, an illness 
in which the affected individual suffers 
fever, malaise, headaches, and chest 
tightnessl3). In a study conducted by 
May[3], exposures to silage dust 
generated by unloading operations in 
five vertical silos were analyzed and 
found to exceed OSHA’s 5 mg/m® PEL 
at one of the five silos. Assuming the 
survey is representative of current 
industry conditions, such exposures may 
be expected to occur among roughly 20 


employees were excluded from the populaiion-at- 
risk estimate. 
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percent ® of the workers engaged in silo 
unloading operation with sufficient 
magnitude (more than 5 times the PEL) 
to cause symptoms of organic toxic dust 
syndrome at least once during the silo 
unloading season. 

There is no evidence that organic 
toxic dust syndrome is likely to occur 
when exposures to respirable dust 
conditions are maintained at or below 
the 5 mg/m® PEL[3]. Therefore, it is 
estimated that compliance with OSHA’s 
5 mg/m® will result in the prevention of 
at least 8,940 cases of organic toxic dust 
syndrome (44,700 silo workers X 20 
percent) per year. Based on the severity 
of symptoms caused by organic toxic 
dust syndrome (OTDS), OSHA 


estimates that 25% of all OTDS cases 
(roughly 2,235 cases) will result in lost 
workdays. 

Respirable Silica 

Exposure to respirable dusts is known 
to cause silicosis, a Hbrotic lung disease 
that can severely compromise 
pulmonary function. In a study 
conducted by Popendorf in 1902(8], it 
was determined that respirable silica 
exposure frequently exceeds OSHA* *8 0.1 
mg/m® PEL, usually averaging 0.15 mg/ 
m® during grape harvesting. Calculating 
the lifetime cumulative-silica exposure 
of the worker populations, Meridian 
estimated that about two percent of 
grape harvesters who are overexposed 

Average Silica Exposure 

- X - 

0.05 mg/mg® 


to respirable silica are likely to develop 
reduced pulmonary function as a 
consequence of exposure. This 
corresponds to a population of 106 grape 
harvesters (2% of the 5.324 workers 
estimated to be overexposed to 
respirable silica) at risk of acquiring 
silicosis. Meridian states in its report 
that through the use of approved dust 
masks having a protection factor of 5 
(see Chapter VI). the risk of acquiring 
silicosis will be reduced to less than one 
percent. (Meridian used a methodology 
where average silica exposures were 
translated into the number of dust years 
exposed in order to define the current 
incidence level. Using the formula: 

No. days/year exposed 
365 


Number of dust-years exposed • = 


And assuming grape harvesters work an 
average of about 20 years and that these 
workers are exposed to respirable silica 
over an average of 40 days per year 
during grape harvest, Meridiian 
calculated that grape harvesters who 
are currently exposed above OSHA’s 
PEL for respirable silica accumulate 
approximately 6.6 dust-years of 
exposure to silica over their working 
lifetime. Applying this information to a 
dose response curve[ll] between granite 
dust and quartz [both silicacious 
substances] versus pulmonary forced 
vital capacity, Meridian was able to 
determine that two percent or 106 
harvesters over a 20 year working life 
were at risk of acquiring silicosis in 
grape harvesting.) Therefore, it is 
estimated that compliance with the 0.1 
mg/m® PEL will prevent pulmonary 
function reduction in approximately 106 
grape harvesters over a 20-year working 
life (an average of 6 cases avoided per 
year). Based on the severity of 
symptoms caused by silicosis (silicosis 
can result in death), OSHA estimates 
that all of the cases will result in lost 
workdays. 


• While 40 percent or two nfths of all employeee 
at ailo operations are overexposed. 20 percent of all 
employees are exposed at a level (roughly 5 times 


Groin Dust 

The respiratory and other effects of 
exposure to grain dust are varied and 
include both acute and chronic 
abnormalities. Workers exposed to grain 
dust frequently experience symptoms of 
cough, expectoration, wheezing and 
chest tightness; these symptoms may 
result from either an acute exposure or 
may reflect the development of chronic 
bronchitis horn prolonged exposure. In 
addition, grain workers experience 
episodes of *‘grain fever’*, which occurs 
during or several hours after exposure. 

As a result of a study conducted by 
Rankin[12], Meridian determined that 
workers exposed in excess of OSHA’s 
10 mg/m® PEL for grain dust during the 
unloading of storage bins containing 
oats, wheat and barley are likely to 
experience adverse respiratory 
symptoms (Table V-DlO). Because the 
workers are generally exposed to levels 
exceeding 15 mg/m®, it was assumed 
that the prevalence of respiratory 
symptoms in this group parallels that of 
the highest group studied by Rankin 
where prevalence for cough, 
expectoration, dyspnea and eye 
irritation was 89, 67, 44 and 44 percent. 


the PEL) high enough to cause organic toxic dust 
syndrome. 

* This formula relies on the concept of dust-years 
of exposure defined by Therialt. Buress. 


respectively. Assuming the prevalence 
for cough, expectoration, dyspnea and 
eye irritation in grain workers is the 
same as the group studied by Rankin it 
is believed that as a result of complying 
with OSHA’s 10 mg/m® PEL for grain 
dust and 15 mg/m® for total dust, the 
prevalence of respiratory symptoms 
among these workers would fall to the 
same levels experienced by Rankin’s 5- 
10 mg/m® and 16-15 mg/m® exposure 
group.*® Hence, the anticipated 
reduction for cough, expectoration, 
dyspnea and eye irritation is expected 
to be 49; 14; 3; and 11 percent for those 
over exposed to grain dust and 22; 6,0 
and 0 percent for those over exposed to 
total dust. After applying these 
reductions in symptoms to the estimated 
216 farm workers (Chapter 3) who are 
currently overexposed to grain dust and 
the 648 over exposed to total dust, it is 
estimated that coughing, expectoration, 
difficulties in breathing, and eye 
irritation will be avoided in 236, 30, 80, 
and 24 workers respectively. Based on 
the mild severity of the symptoms 
caused from over exposure to grain dust, 
it is estimated that none of these cases 
will result in lost workdays. 


DlBernarilinL et al. in their 1974 study and by Peters 
in his 1986 paper. 

The S-10 mg/m’ group had roughly the same 
prevalence rates as the 0-6 mg/m* group wh'.ch is 
not presented in table V-Oia Thus, although it is 
prolMble that exposures will be lowered below 5 
mg/m* due to the use of respirators, there will be no 
further decline in prevalence. 
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Table V-D10.— Summary of the Prevalence of Respiratory Symptoms Experienced by Grain Dust Workers, by 

Exposure Level 



Cough 

Expectoration 

Dyspnea 

Eye irrttBlion 

5-10........., ., . , . .. ..,___ 

40 

53 

7 

33 

50 

44 


67 

67 

50 

>15.-....-.... -..... 

69 

67 

44 



Prevalenca of respiratory symptoms (percent of ¥9orkers 
studied)* 


* Data reported onty for those symptoms for which the prevatefx;e in the high exposure group was significantly different from that in an unexposed control 
group. 

Source: Meridian Research Inc. Table 5-31103. 


Cotton Dust 

Byssinosis is the general term applied 
to acute and chronic respiratory disease 
caused by excessive exposure to textile 
vegetable dusts, which include cotton, 
flax and hemp fibers. As the disease 
worsens, affected individuals 
experience chest tightness and/or 
breathlessness both on return to work 
and on subsequent days and show 
decrements in pulmonary flow that 
become progressively more pronounced; 
at this stage, a clear picture of chronic 
obstructive lung disease can be seen. In 
a study conducted by Zey among 521 
non-smoking cotton gin workers 
employed in 37 gins [3], an exposure- 
related increase in the prevalence of 
chronic bronchitis symptoms and textile 
vegetable dust disorders was 
discovered. Using regression analysis. 
Meridian constructed a mathematical 
expression relating exposure to 
prevalence of these disorders. 

To estimate the potential benefits 
associated with promulgation of the 500 
^g/m* VE cotton dust PEL in cotton gins. 
Meridian assumed that the 1,278 
workers who are overexposed to cotton 
dust are exposed to an average TWA 
concentration of 1.5 mg/m* 
(overexposures generally occur in the 
range of 1.1 to 2.0). Meridian also 
assumed that cotton gin workers work 
an average of 20 years in gins. Using the 
exposure-response relationshijw, 
(Exhibit 5-4 [10]) Meridian estimated 
that the current prevalences of chronic 
bronchitis and textile vegetable dust 
disorders among the 1,278 workers 
estimated to be overexposed are 28 and 
43 percent respectively. By reducing 
these workers exposures to the 500 fig/ 
m* VE PEL. OSHA estimates prevalence 
will be reduced to 17 percent for chronic 
bronchitis (i.e. a reduction of 11 percent) 
and 24 percent for textile vegetable dust 
disorders (Le. a reduction of 19 
percent).* ^ This analysis suggests that 


' * Tbi« reduction it bated on data from the 
American Textile Manufacturet institute (ATMl) 
which showed that after dust control and medical 
turveillunce were initiated, the prevmience rate for 


the promulgation of the 500 iig/m* PEL 
for cotton dust in cotton ginning 
operations will prevent symptoms of 
chronic bronchitis from developing in 
141 workers (1.278X11 percent) and 
symptoms of textile vegetable dust 
disorders in 243 workers (1.278X19 
percent) over a 20 year working life. 
Hence, promulgation of the final rule 
will prevent chronic bronchitis from 
developing in approximately 7 workers 
(141/20), and textile vegetable dust 
disorders in roughly 12 workers (243/20) 
each year. Chronic bronchitis is a 
potentially crippling disease, greatly 
reducing the quality of life and the 
productivity of its victims, OSHA 
estimates that all cases of chronic 
bronchitis will result in lost workdays. 
No cases of textile vegetable dust 
disorders are expected to result in lost 
workdays. 

Summary of Benefits and Exposure. 

As is evident agricultural workers are 
exposed to a variety of air contaminants 
in a number of different operations. It is 
estimated that over 17,800 workers are 
overexposed to total dust as well as 
respirable dust in silo operations; 1,278 
employees are currently overexposed to 
cotton dust in cotton gins; 216 workers 
are exposed above OSHA’s PEL for 
grain dust and 648 are exposed above 
OSHA’fl PEL for total dust during post¬ 
harvest grain operations; 5,324 grape 
harvesters are overexposed to 
respirable silica; and 6,655 workers are 
overexposed to total dust during grape 
harvesting. 

The benefits presented in this chapter 
show that the proposed rule is necessary 
and that it will provide quantifiable 
benefits to the agricultural community. 
As a result of the promulgation of this 
rule, 8.940 annual occurrences of febrile 
organic toxic dust syndrome will be 
prevented; 5 silica-induced pulmonary 
function declines will be eliminated 


byssinosia dropped to leas than and the 
prevalence rate for bronchitia ransed from &-7%. 
OSHA believea that through the use of the controla 
outlined, reductiona approximate to half of these 
can be achieved aince a medical aurveillance 
program will not be required. [131 


each year; acute respiratory symptoms 
occurring in 24 to 106 workers will be 
avoided annually; and 7 cases of chronic 
bronchitis as well as 12 cases of textile 
vegetable dust disorders will be 
prevented annually. OSHA estimates 
that 2,248 (24%) of these cases will result 
in lost workdays while 7,090 (76%) will 
be non-lost workday cases. 
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3. Assessment of Nonregulatory 
Alternatives 

For a full discussion on the need for 
and the appropriateness of a regulatory 
solution to address occupational 
exposures to air contaminants, see 
section V.B.4. of this preamble. 

4. Technological Feasibility 

Introduction. This chapter presents a 
technological feasibility analysis of the 
agricultural sector’s ability to meet 
OSHA’s proposed permissible exposure 
limits (PELs) for a wide range of 
occupational health hazards. These 
PELS include limits on airborne 
concentrations of substances, and in 
some cases, direct contact on the skin 
with the substance. 

The control of workplace exposures to 
toxic chemicals involves combining a 
variety of standard techniques to solve a 
situation-specific problem. For a variety 
of situations where air contaminants are 
encountered by workers in agriculture, 
compliance can be achieved by applying 
known engineering control methods. In 
addition, work practice improvements 
and personnel protective equipment 
usage may also be required. 

This chapter examines the feasibility 
of engineering controls, work practices 
and personal protective equipment 
needed to reduce workers’ exposure 
levels to total dust, respirable dust, 
cotton dust and respirable silica. 

Types of Controls 

Engineering Controls. Engineering 
controls involve the use of local exhaust 
ventilation, general ventilation, isolation 
of the worker, enclosure of the source of 
emissions, process modifications, 
equipment modifications, and 
substitution of non-hazardous 
chemicals. These methods may be used 
alone or in combination of any two or 
more controls depending upon the needs 
of a specific situation. Variations in 
situations usually result from the type of 
process being used and the number of 
chemicals in the air. However, these 
controls are considered standard 
techniques which will effectively control 


these variables either by themselves, or 
coupled with changes in work practices. 

Ventilation. Perhaps the most widely 
used technique for controlling chemical 
exposures is the use of ventilation. 
General ventilation uses the movement 
of air within the general work space to 
displace or dilute the contaminant with 
fresh outside air. General ventilation is 
not typically the preferred control 
method in most operations due to the 
large volumes of air movement required. 
Local exhaust ventilation uses much 
smaller volumes of air, exhausted from 
the point at which contaminants are 
generated to remove the contaminant at 
the source. 

Work Practices. Work practice 
controls include housekeeping 
procedures, material handling 
procedures, training and personal 
hygiene. In many cases, it is possible to 
bring about substantial reductions in 
employee exposures by applying work 
practice controls. A work practice 
control could be as simple as keeping a 
distance from a source of emission. 

Personal Protective Equipment. 

Where it is impractical to apply 
engineering or work practice controls, or 
where their application will not 
consistently reduce employee exposures 
below the proposed PELs, personal 
protective equipment such as 
respirators, may be required in order to 
prevent or reduce exposures. 

Feasibility. This chapter presents 
examples of feasible methods for 
controlling exposures to hazardous 
substances encountered in processes 
used in the SICs for which costs 
(Chapter VI) and benefits (Chapter 3) 
have been identified. Unit costs for 
these controls are used as the basis for 
the cost projections in Chapter 5. 

Feasibility determination is made for 
the following operations which have 
been identified as having activities 
which result in overexposure to certain 
hazardous substances: 

• Silo operations 

• Cottonginning 

• Post-harvest grain handling 
operations 

• Grape harvesting 

Silo Operations. Employee exposures 
to silo dust occur when workers unload 
silage to feed animals during the winter 
months. These exposures result from 
dust generated by silage falling down 
the silo chute into a truck or onto a 
conveyor for subsequent transport to the 
animal feed area. Dust exposure may 
also occur when employees climb up the 
chute and enter the silo to maintain or 
repair the silo's automatic loading 
device. 

The exposure data presented by 
May(l] and described in Chapter Ill 


indicate that employee exposures to 
dust exceed the 5 mg/m* PEL for 
respirable dust about 40 percent of the 
time during silo operations. It is 
believed, by OSHA’s contractor, that the 
15 mg/m* PEL for total dust is also 
exceeded at these times. 

Feasibility Assessment. At present, no 
controls are in place in silos to reduce 
worker exposures to dust. The 
implementation of a simple work 
practice, such as training workers to 
stand upwind during unloading, would 
reduce dust exposures to some extent, 
although the percentage of reduction 
achievable by this approach is not 
known. Wetting, a commonly employed 
dust suppression technique, cannot be 
used with silage because wetting would 
interfere with the flow of silage during 
unloading and would also promote 
spoilage. Ventilation, another common 
technique for controlling airborne 
particles, and the only engineering 
control applicable to this situation, 
cannot be configured for such a large 
area and could even create more of an 
exposure problem in this particular 
environment. Reliance on disposable 
dust respirators is seen as a practical 
approach to achieve compliance with 
the PELs for respirable and total dust 
during silo operations. 

Cotton Ginning 

Feasibility Assessment. Based on 
NIOSH’s extensive 35-gin survey|2], 88 
percent of all gins are already achieving 
mean employee cotton diist exposures at 
or below the 500 ftg/m* level most of the 
time. These data demonstrate that 
compliance with the 500 p.g/m* cotton 
dust PEL is technologically feasible for 
the cotton ginning industry and is 
already being achieved by most ginning 
operations at the present time. 
Nevertheless, it was estimated in 
Chapter III that 10 percent of the ginning 
workforce, or 1,278 employees, continue 
to be exposed above the PEL. The 
exposures of most of these workers are 
within a factor of 2 of the PEL; in a few 
rare cases, however, overexposures may 
exceed the PEL by a factor of 6(3l. 

Based on these data, there is no issue 
of technological feasibility for facilities 
in this sector, since the overwhelming 
majority of ginning operations are 
already well below the cotton dust PEL. 
For those few facilities still above the 
PEL, OSHA’s contractor. Meridian, 
concluded the implementation of simple 
housekeeping measures will achieve the 
1 mg/m* PEL. Meridian's reasoning was 
based on the following: The exposure 
data presented by Zey(4] and described 
in Chapter 111 strongly suggest that 
employee exposures to cotton dust can 
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be maintained below 1 rag/m’ by 
applying consistent work practices[4]. 
The authors report that “The 
accumulated thrash inside the plant[s] 
Jis] inevitably a secondary source of 
airborne dust“(4]. Second. NIOSH 
reports that the dust raised during the 
dry sweeping of facilities is responsible 
for the dustiest conditions in these 
ginsl2]. And lastly, the Zey[2] data show 
that at least one of the readings taken in 
half of the 35 gins examined were above 
1 mg/m^, however, these high readings 
were infrequent, occurring only in about 
10 percent of the cases overall. It is 
Meridian’s opinion that this pattern of 
infrequent high particulate exposures is 
consistent with the failure of work 
practice controls rather than with 
inadequate engineering controls (which 
would be reflected in plant-wide high 
readings!. In other words. NlOSH’s 
finding that employee exposures to 
cotton dust exceed 1 mg/m* on an 
infrequent basis in many cotton gins 
suggests that work practices, such as the 
regular cleaning of work areas and 
equipment, are being applied in an 
inconsistent manner or are being 
performed improperly by those facilities 
having high readings. 

Post-Harvest Grain Handling 
Operations. Employee exposures to 
grain dust during post-harvest grain 
handling occur during the transfer of 
grain from storage bins to trucks[5j. and 
the exposure data presented in Chapter 
in show that these exposures range from 
15.3 to 2,346 ** mg/m*. These data were 
derived from personal samples taken on 
the operator, who was standing on top 
of a truck directing the flow of grain 
from a chute that dropped grain into the 
truck from a distance of several feet. 

The actual 6-hour TWA exposure of the 
employee sampled by Burg|5l is difficult 
to gauge because the duration of the 
sampling and the employee's pattern of 
exposure were not described in the Berg 
article. Because this employee was not 
reported to be wearing respiratory 
equipment during the unloading 
operation, it is believed that the 
employee’s exposure did not exceed a 
few hundred mg/m* ns an 8-hour TWA; 
exposures higher than approximately 
200 mg/m*. if sustained over a full 
workday, would cause considerable 
discomfort in the absence of respiratory 
protection. Therefore, it is believed the 
8-hour TWA dust exposures of workers 
during bin unloading operations are 
unlikely to exceed about 200 mg/m*. 

Feasibility Assessment. Meridian's 
final report states that compliance with 


** Out of 74 obaervQtions. 2,340 waa the higheat 
recorded expoeure. 613.1 and 176.1 were the next 
highest exposures. 


OSHA’s 15 mg/m* 8-hour TWA PFX for 
total dust and with OSHA’s 10mg/m3 
PEL for grain dost (in those instances 
where oats, wheat, or barley are being 
handled) can be achieved by the use of 
full-facepiece respirators equipped with 
high-efficiency particulate (Hl^A) 
filters. The use of such respiratory 
equipment, which affords a protection 
factor of 50[6], will provide sufflcient 
protection where 8-hour TWA 
exposures to grain dust or to total dust 
do not exceed 500 mg/m* or 750 mg/ra*, 
respectively. In those rare instances 
where exposures exceed these values, it 
is believed that the observance of some 
simple work practices, such as lowering 
the loading chute to reduce the drop 
distance or having the operator stand 
away from the truck during the initial 
loading period, will reduce operator 
exposures to within a factor of 50 of the 
respective total dust and grain dust 
PELS. 

Grope Harvesting 

Feasibility Assessment Unlike the 
harvesting of grain and other crops, the 
harvesting of grapes is primarily a 
manual activity. Workers are potentially 
exposed to tot^ dust and respirable 
silica in these operations at levels in 
excess of OSHA's PELs for these 
substances (see Chapter 111). Some 
reduction in dust exposures could be 
achieved in instances where it is 
possible to wet the fields and vines prior 
to picking; however, this procedure is 
not feasible in the majority of cases 
because crop spoilage increases if the 
fruit is picked and packed wet. 
Therefore, it is believed that the owners 
of these farms will rely on respiratory 
protection (NIOSH approved dust 
masks) to reduce their employees’ 
exposures to total dust to the 15 mg/m* 
PEL and to respirable silica to the 1.0 
mg/m* PEL. 

Engineering controls such as 
ventilation, oil conveyors and pneumatic 
dust control mechanisms have proven 
effective in controlling grain dust in 
other sectors involving grain handling. It 
is possible that these controls could be 
used for post-harvest grain handling. 
However. OSHA’s contractor. Meridian, 
has reviewed some dust control systems 
and found that they may not be effective 
in the open areas post-harvest grain 
handling takes place in and may even 
cause addition^ problems by increasing 
the level of grain dust in the air. As a 
result Meri^an has recommended to 
OSHA that some workers may be 
required to wear respirators some of the 
time as part of their duties. 

Summary. Based upon the analysis in 
this chapter and the supporting 
documentation. OSHA believes that 


controlling exposures on large 
agriculture establishments to 
substances found on the Z-Table is 
technologically feasible through the use 
of engineering controls, work practices 
and personal protective equipment. 
OSHA believes that these controls will 
be effective in reducing routine exposure 
to the substances posing a threat to 
worker health on these agricultural 
establishments. 
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5. Costs of Compliance 

Introduction. Costs are related to 
recommended engineering controls, 
work practices and personal protective 
equipment needed for specific processes 
in order to maintain workers’ exposures 
at or below the levels specified in the 
proposed standard. Given the large 
number of substances being regulated, 
an assessment was required that would 
examine a large number of operations 
over the entire agricultural sector. 

Work practice requirements were 
identified by industrial hygienists based 
on their experience and research on 
operations and exposure situations in 
each operation. Also, included in the 
cost calculations are costs for all 
equipment required for exposure 
control. These latter costs were 
developed on a per person basis. Capital 
costs for HEPA vacuums and full 
facepiece respirators were annualized 
over 5 years using a 10 percent cost of 
capital and adding annual operating and 
maintenance costs estimated at 10 
percent of the capital cost. 

An annual cost was developed for 
each operation. These costs are 
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presented in Table V-Dll. As shown, 
annual compliance costs are estimated 
to total $2.7 million. These costs 
represent an estimate of compliance 
costs for large operations affected by 
the PEL extension. Operations 
(identified in chapter III] which have the 
potential for worker overexposure and 
will incur costs include: 


• Silo operations; 

• Cottonginning; 

• Post-harvest grain handling 
operations; and 

• Grape harvesting 

This chapter summarizes for each 
process: (1) The extent of current worker 
exposure and the current baseline level 
of controls, (2) the additional controls 


that will be needed to reduce worker 
overexposures, and (3) the costs that 
facilities in the agricultural sector will 
incur to achieve compliance with the 
PELS for the airborne contaminants of 
concern. 


Table V-D11.— Annuauzed Costs of Compliance 


Operation 


Sik) operatloot... 

Cotton ginning...... 

Post-tiarveet grain handfing.... 


Grape harvesting___ 

Total...,____ 

Nurnbers may not compute due to rounding- 


SIC 

Cost per 
facility 

No. of 
facilitiea 

Annual cost 

0212, 024, 
0214, 
0219 

$270 

964 

$260,280 

0274 

3.334 

581 

1.937.054 

011,0711, 

0721. 

0722, 

0723 

155 

576 

66.992 

0172 

267 

1.495 

399,300 


.. 

3.616 

2,686.626 


Costs — S//o Operations (SICs 0212, 

024, 0214, 0219), The exposure data 
described by May[l] indicate that the 
dust exposures of employees involved in 
silo unloading exceed the 5 mg/m* PEL 
for respirable dust in two of five (or 40 
percent) of the facilities having silos. In 
Chapter III, it is estimated that silo 
unloading operations are conducted at 
approximately 2.400 agricultural 
facilities that employ more than 10 
workers. Therefore, employee 
overexposures to dust during silo 
unloading currently occur in an 
estimated 964 (2,410X0.4) agricultural 
facilities. It is believed that, at most, two 
employees per facility are engaged in 
silo unloading operations on any given 
day during the approximately 90- 
workday winter feeding season. 

Current Baseline Controls. Meridian 
derived its data for baseline controls 
from observations made during site 
visits and discussions with 
representatives of agricultural extension 
services and the University of Iowa 
Institute of Agricultural Medicine and 
Occupational Health. Currently, no 
controls are used to reduce exposure to 
respirable dust in this process. 

Estimated Costs of Controls. 

Assuming that each such facility will 
purchase 180 disposable respirators (2 
employees X 90 workdays), at a unit cost 
of ^.59[2], the estimated annual cost per 
facility to achieve the respirable and 
total dust PELs for silo unloading 
operations is $270. Meridian estimates 
^at the total annual cost for aU affected 
faalities will be $200,280 ($270 per 
facility X 964 facilities). 


Cotton Ginning (0724). Based on 
NlOSH’s survey of 35-gin operation8(3]. 
86 percent of all gins are already 
ac^eving mean employee cotton dust 
exposures at or below the 500 p.g/m* 
level most of the time. However, 
Meridian estimated (Chapter III of its 
final report) that 10 percent of the 
ginning workforce, or 1,278 employees, 
continue to be exposed above the PEL. 
The exposures of most of these workers 
are within a factor of 2 of the PEL; in a 
few rare cases overexposures may 
exceed the PEL by a factor of 6. 

Current Baseline Controls. An 
industrial hygiene/medical evaluation 
conducted by NIOSH from October 1980 
through February 1981 dealt with three 
cotton gins on the Colorado River 
Reservation in Arizona[3]. The three 
gins studied in this investigation had 
moderately effective to no engineering 
controls for reducing airborne 
concentrations of cotton dust One gin 
was processing first- and second-picked 
cotton at the time of the evaluation and 
had some local exhaust ventilation 
equipment to help control dust. Another 
gin was processing only first-picked 
cotton and had no exhaust ventilation 
equipment The third gin was processing 
rood or last-picked cotton and also had 
no exhaust ventilation equipment. 

Reduction of worker exposure to dust 
that results from the processing of 
cotton is being achieved in some 
facilities by the use of engineering 
control8(4]. These Include the isolation 
of open processes and specific dust 
generation points with shutters to 
prevent contamination of other areas; 


use of conveyers and material transfer 
points; location of exhaust systems and 
air cleaner discharge points downwind 
and at a distance from building air 
inlets; and hooding. 

Work practices are also used to 
reduce cotton dust levels. Examples of 
such practices include routine 
maintenance of local exhaust hoods, 
ductwork, dust collection equipment, 
and fans so that such equipment works 
at maximum efficiency and 
effectiveness; good housekeeping 
activities that are performed 
systematically and on a regular basis 
(e.g., vacuum cleaning rather than dry 
sweeping); and common-sense 
procedures, such as regular laundering 
of work clothes and keeping cotton 
away from the face. 

Respiratory protection is also used 
during dusty activities (e.g. the use of 
compressed air cleaning in **bIow down'* 
operations). During NIOSH’s multi-plant 
survey, personal protective equipment in 
evidence were hard hats and disposable 
paper respirators, which were (not 
NIOSH-approved) worn by about 10 
percent of the employees in the survey. 

Estimated Costs of Compliance. The 
exposure data presented in Chapter 111 
from the Zey report[4] suggest that 50 
percent of the estimated 1,162 cotton 
gins in the United States (or 581 
facilities] must implement additional 
exposure control procedures to achieve 
the 500 fig/m* PEL for cotton dust. As 
described in Chapter V. it is believed 
that the 500 >tg/m* PEL can be achieved 
in these facilities by Improving 
housekeeping practices, and in 
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particular, by cleaning the ginning work 
area and equipment at the end of each 
shift. In facilities currently performing 
end-of-shift cleanup, all employees 
spend 30 minutes performing this 
activity before going off-shift[4]. 
Meridian believes that effective cleanup 
will require the use of HEPA-filtered 
vacuums rather than the dry sweeping 
or use of compressed air that is likely to 
be the method of choice in these plants 
at present. This recommendation is 
consistent with NIOSH’s 
recommendation(4j. 

According to NIOSH[4]. cotton gins 
employ 10 to 18 workers (or an average 
of 14 workers), and these workers work 
on two 12-hour shifts. It is therefore 
assumed that, on average, seven 
employees will be available per shift to 
perform cleanup activities. Assuming 
that a typical cotton gin operates 7 days 
per week over an 8-week sea8on[4], it is 
estimated that a total of 392 hours per 
facility per year will be required to 
perform post-shift cleanup activities (7 
emplovees/shiftxO.5 hour/shiftx2 
shihs/dayX56 days). At an average 
labor cost of $8/hour[5], the estimated 
annual per-facility labor cost for end-of- 
shift cleanup is $2,352. 

In addition, it is assumed that each of 
the 581 cotton gins estimated to need 
this kind of routine cleanup will 
purchase three HEPA-filtered vacuums 
at an estimated capital cost of $2,700(2] 
to use for post-shift cleanup. Assuming a 
useful life of 5 years, a 10-percent 
interest rate, and an annual 
maintenance cost of 10 percent of 
capital cost an annualized cost for 
HEPA-filtered vacuum equipment is 
estimated to be $982 for each affected 
facility. Thus, the total annualized cost, 
including labor costs for cleanup, 
estimated to be incurretJ by each 
affected facility to achieve compliance 
with the 500 ^g/m® cotton dust PEL is 
$3,334 ($982-f $2,352). The total 
annualized cost of compliance for this 
sector as a whole is estimated to be 
$1,937,054 ($3,334 X 581 facilities). 

Post-Hcrvest Groin Handling 
Operations (SICs Olh 0721, 0722. 0723) 

Current Baseline Controls. Employee 
exposures to grain dust during post¬ 
harvest grain handling occur when grain 
is transferred from storage bins to 
truck8(6]. The exposure data presented 
in Chapter III show that these exposures 
range from 15.3 to 2,346 mg/m®. 
Currently, it is believed that no baseline 
controls are used to reduce employee 
exposures to OSHA*s 10 mg/m® PEL for 
grain dust. 

Estimated Costs of Compliance. In 
Meridian's final report, it is estimated 
that 864 employees on 576 grain farms 


employing more than 10 workers are 
overexposed to either grain dust (i.e., 
oats, wheat, or barley) or total dust as a 
result of unloading grain from storage 
bins (see Chapter 111). The unloading of 
storage bins does not occur year-round; 
instead, bins are unloaded when the 
demand and price of grain are 
sufficiently high to warrant the shipment 
of grain to market. Consequently, the 
number of days on which workers are 
exposed to dust during this operation 
varies from facility to facility and from 
year to year. For costing purposes, it is 
assumed that employees are 
overexposed an average of 30 days per 
year and that every employee will be 
provided with a NIOSH/MSHA- 
approved full-facepiece respirator at an 
estimated cost of $165 apiece[2]. 
Assuming a 5-year life expectancy for 
these masks and a 10-percent interest 
rate, the annualized cost for each 
respirator is estimated to be $43. In 
addition, every’ employee will have to be 
furnished with a new pair of HEPA 
filters, at a cost of $8.00 per pair[2]. 
every 4 days that unloading is 
performed. Assuming that employees 
perform this task on 30 days per year, 
the annual cost for HEPA filters is 
estimated to be $60 per employee ([30 
day8/4] x$8.00 pair). The total 
annualized per-employee cost of 
compliance is therefore estimated to be 
$103 ($43 and $60). The industry wide 
annualized cost to provide this 
equipment to all 864 employees believed 
to be overexposed during grain 
luiloading operations is estimated to be 
$88,962. 

Grope Harvesting (SIC 0172) 

Estimated Exposure. For the grape 
industry sector, data presented in 
Chapter III suggest that 8,873 workers 
are potentially exposed to respirable 
silica and total dust during the manual 
harvesting of grapes. Of these, 5,324 
workers are estimated to be 
overexposed at present to both 
respirable silica and total dust. In 
addition, 6,655 employees are estimated 
to be overexposed above the 15 mg/m® 
PEL for total dust alone; this yields a 
maximum total of 6,655 overexposed 
workers in this sector (see Table V-D9). 

Current Baseline Controls. Meridian 
found no controls being used to control 
exposure to respirable silica and total 
dust during the manual harvesting of 
grapes. 

Estimated Costs of Compliance. Based 
upon available exposure data[7], no 
grape harvest worker is currently 
exposed to a concentration of respirable 
silica or of total dust that is greater than 
five times the respective PEL: therefore, 
employers will be able to achieve 


compliance both with the respirable 
silica and total dust PELs by ensuring 
that their employees wear disposable 
respirators, which have a protection 
factor of five(8]. Disposable respirators 
that are NIOSH/MSHA-approved for 
use against silica and total dust are 
available at a cost of $1.50 apiece[2-p. 
99). 

The grape har\'e8t occurs in 
September and early October(7] and 
therefore, it is estimated that grape 
harvesters will need respirators over a 
period of about 40 work-days. The 
resulting cost per worker is estimated to 
be about $60 per year (40 days X $1.50/ 
day). OSHA estimates that the total 
annualized costs that employers will 
incur to comply with the PELs for 
respirable silica and total dust in grape 
and harvesting operations is $399,300 
($60 per year per worker X 6,655 workers 
exposed to silica and/or total dust). 

Summary. Table V-Dll presents the 
estimated average cost of compliance 
per farm. Annual costs range from $155 
for post harvest grain handling, up to 
$3,334 for cotton ginning operations. 
Total annual costs approach two million 
dollars for cotton ginning. The total 
annual cost for all affected farm 
operations is $2.7 million. 
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6. Economic Impact, Regulatory 
Flexibility Analysis, and Environmental 
Impact Assessment 

Introduction. This chapter investigates 
the potential economic impact on 
affected establishments as a result of 
the proposed standard. OSliA analyzed 
two alternative scenarios of the 
potential impacts of the proposed 
rulemaking. In the Rrst, a total cost 
absorption or no cost passthrough 
scenario was assumed (all costs are 
borne entirely by affected 
establishments]. In the second scenario. 


total cost passthrough was assumed (all 
compliance costs are passed on in the 
form of price increases). In this scenario, 
estimates of the maximum inflationary 
impact were calculated. These impacts 
were estimated using compliance costs 
developed in Chapter VI. 

Economic Impact. In the first scenario, 
perfectly elastic demand or zero cost- 
passthrough was assumed. The 
estimated economic impact of the rule 
for firms potentially affected is 
summarized in Table V-D12. These 
estimates represent the maximum 
industry impact within a market 


scenario where none of the costs can be 
passed on to consumers and where there 
is no productivity offset to costs. 

Table V~D12 shows that costs as a 
percentage of profits average .33%, with 
the highest impact in cotton ginning 
where costs as a percentage of profits is 
1.4%. These results, however, represent 
a worst case, with the magnitude of the 
standard on profitability somewhat 
exaggerated because full absorption of 
the costs are not likely to occur. It 
should be noted that costs of this 
magnitude cannot affect the viability of 
even the smallest gins in this segment. 


Table V-D12.— Econop^c Effects: No Cost Passthrough Scenario 


SIC 

Industry 

Annual cost 
per 

establishment 

Average profit 
per * 

establishment 

Costs as a 
percent of 
profit 

oil_ 

Cash Grains . . . -.. 

$155 

$84,144 

.18 

0172_ 

Grapes. ..,.„ „ ,,,,,,, ,,, ,,, 

267 

270.301 

.10 

0212. 

Beef Cattle Except Faedtots .. . „ . . 

270 

49,078 

.55 

0241.. 

Dairy Farms................ 

270 

172,390 

.16 

0721_ 

Crop Ptanling. Cultivating, Prolaciir>g.„.. ... ... 

155 

267JA2 

.06 

0722...... 

Crop Hafvestir>g. Primarily by Machine...., .. . . . ... ,,, , 

155 

95,704 

.16 

0723... 

Crtap Preparation Services tor Market Except CotWi Girvrtng 

155 

325,500 

.05 

0724_ 

Cotton GUnning... . ..... .. .. 

3,334 

232,Z67 

1.43 




* Average profit before tax. Dun and Bradstreet Dun’s Insight Database, 1989. 


Table V-D13.— Economic Effects: No Cost Passthrough Scenario 


SIC 

Industry 

Annual cost 
per 

establishmerYt 

Average sales 
per * 

esiabifshment 

Costs as a 
percent of 
sales 

oil.. 

Cash Grains... 

$155 

$1,083,682 

0.01 

0172.. 

Grapes........... 

267 

3!329!803 

0.01 

0212_ 

Beef Cattle Except Feedloils...... . ..." 

270 

604.599 

0.04 

0241__ 

Dairy Farms..„. 

270 

1.765,466 

0.02 

0721___ 

Crop Plantinp. Cultivatir>g. Protecting.. 

155 

3,298,281 

0.00 

0722.. 

Crop Harvesting. Primarily by Machine_ 

155 

1,402,565 

0.01 

0723... 

Crop Preparation Services for Market Except Cotton Girmlng... 

155 

2.555,783 

0.01 

0724__ 

Cotton Ginning............ 

3,334 

1,779,383 

0.19 





‘Dun and Bradstreet Dun’s Insight Database. 


In the second scenario, total cost 
pass-through was assumed. As 
demonstrated by the estimates 
summarized in Table V-D13. the 
impacts on market prices will not be 
significant. No price increase would 
exceed the .19% percent experienced by 
SIC 0724, cotton ginning. Price changes 
of this magnitude are not likely to result 
in market disruption or present an 
economic burden to consumers. 

Based upon the data presented in 
Tables y-Dl2 and V-D13, OSHA has 
determined that the impact on the 
affected establishments is not 
significant to impair their economic 
viability and OSHA has made a 
preliminary determination that the 
proposed standard is economically 
feasible. 

Regulatory Flexibility Analysis. In 
accordance with the Regulatory 
Flexibility Act (Pub. L 96-353, 94 Stat. 


1164 (5 U.S.C 601 et. seq.j). OSHA has 
assessed the Impact of the rulemaking 
on small establishments. OSHA has 
determined that there will be no adverse 
economic impact on small agricultural 
establishments as a result of this 
rulemaking. This rulemaking is limited 
to agricultural establishments with 11 or 
more hired workers because of 
Congress’s rider on OSHA 
appropriations which prohibits OSHA 
from using funds to proscribe, enforce or 
enact any standard that will affect 
farms with fewer than 11 employees. In 
Chapter 11, it was determined that only 
3.6 percent of all farm establishments 
have more than 10 employees; however, 
they produce more than 40% of all 
agricultural goods. Therefore, the 
proposed standard would only affect 
larger farms in the agricultural 
community. Small farms, which make up 
the remaining 96.4 percent of U.S. farms. 


may be indirectly affected by becoming 
more aware of the chemical hazards in 
agriculture, but because these farms 
employ fewer than 11 persons they will 
not be directly affected by this 
rulemaking. Hence. OSHA has assessed 
the possible impact on small farms and 
determined that no small farm will be 
adversely affected. 

Environmental Impact Assessment. 
This assessment has been prepared in 
accordance with provisions of the 
National Environmental Policy Act 
(NEPA) (42 U.S.C. 4325 et seg.) as well 
as the regulations on the Council on 
Environmental Quality (40 CFR part 
1500), and DOL-NEPA Compliance 
Procedures (29 CFR part 11). 

OSHA has reviewed the standard and 
the information submitted by its 
contractor. As a result, OSHA has 
concluded that no significant adverse 
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environmental impacts are likely to 
occur as a result of this proposed 
standard. In fact, it is possible, that as a 
result of this rulemaking, persons using 
hazardous chemicals will be more 
aware of the possible consequences of 
exposure to these chemical. This could 
result in better controls and practices 
during the application of these 
substances. This in turn could have a 
beneficial environmental impact and 
OSHA invites public comment on this 
potential benefit. 

International Trade Impact. Currently, 
some European countries have PELs 
which cover all aspects of the private 
sector, including agriculture. The United 
Kingdom has over 200 such PELs, one of 
which is a PEL of 10 mg/m* for grain 
dust. The Federal Republic of Germany 
has a cotton dust PEL of 1.5 mg/m*. In 
addition, a committee empowered by 
the European Economic Community 
(EEC) is compiling list of PELs which 
members may someday be required to 
follow. Although their work is in its 
preliminary stages, once the list is 
completed it could be used as a market 
barrier by the EEC against U.S. 
agricultural products which were not 
produced by workers afforded 
protection from airborne contaminants. 
Currently, there is no trade barrier as 
such, however, one could develop if the 
United States does not afford its 
agricultural workers protection from air 
contaminants. 

Summary. Based on the data 
summarized in Tables V-D12 and D- 
V13. OSHA has concluded that the 
economic impacts of the standard are 
clearly feasible for the agricultural 
sector and that the proposed rule is not 
expected to have an adverse affect on 
small establishments and the 
environment. 

E. Preliminary Regulatory Impact 
Analysis for General Industry 

1. Introduction 

The Occupational Safety and Health 
Administration (OSHA) currently does 
not have specific permissible exposure 
limits (PELs) for mineral wool, fibrous 
glass, and asphalt fume. These 
substances are covered under the PEL 
for particulates not otherwise regulated 
(PNORs), which limits employee 
exposures to 15 mg/m* total dust and 5 
mg/m* respirable dust. OSHA proposes 
to establish new PELs for these 
substances to protect the health of 
workers. 

This section examines the potential 
effects associated with this proposed 
rulemaking. The nature and extent of 
occupational exposures are identified 
and the affected industries are profiled. 


The technological feasibility, the 
estimated costs and benefits, and the 
economic impacts of compliance with 
the proposed rule are presented. 

2. Industry Profiles 

Mineral wool and fibrous glass. An 
important consideration in discussing 
industries Involved in the production 
and use of vitreous fibers is the use of 
appropriate definitions. For purposes of 
this analysis, the term man-made 
vitreous fiber (MMVF) is used as a 
generic term for a variety of fibers, 
including fibers made of rock. slag, 
minerals and glass. This analysis will 
consider mineral wool as a subset of 
MMVF, consisting of slag and rock 
wool. Fibrous glass is considered a 
separate subset of MMVF. distinct from 
mineral wool. OSHA intends that the 
proposed PEL for fibrous glass also 
applies to refractory ceramic fiber 
(RCF), and the exposures and potential 
impacts are analyzed for this substance 
as well. This preliminary analysis is 
based on research conducted by 
CONSAD Research Corporation [1], and 
on data supplied by the industry trade 
association. TIMA (21. 

Standard industrial classification 
(SIC) codes 3296, 3297, and 3299 include 
over 70 establishments producing 
mineral wool, fibrous glass. RCF, and 
related products such as insulation and 
acoustical tile. In 1988. the latest year 
for which data are available, these 
plants employed over 28,000 workers 
and shipped over $3.2 billion worth of 
fiber products. Most of the shipments 
were fibrous glass products, including 
ordinary glass wool, insulation material, 
and continuous filament. Approximately 
15 percent of the shipments were 
mineral wool products. The remainder 
was made up of special fine fiber and 
other vitreous fibers. 

Mineral wool, fibrous glass, and RCF 
are available in a variety of different 
forms, reflecting a range of applications 
for these products. Blankets, batts, 
modules, textiles, boards, and vacuum- 
formed plastics are primarily fabricated 
in the bulk material manufacturing 
plants and can be made to customer 
specifications. Some bulk material is 
also sold to independent fabricators for 
making refractories. 

Fiber-containing products are 
commonly used for insulation and fire 
protection applications. Fibrous glass is 
more prevalent in residential 
applications, and RCF tends to be used 
more in industrial and commercial 
applications. In addition to structural 
insulation, these products provide 
effective insulation for heating and 
cooling equipment, furnaces, tanks and 
storage facilities, pipes and ducts, and 


components of automobiles, ships, and 
airplanes. Fibrous products can also be 
used in reinforced plastics with 
applications in aerospace, appliances, 
construction, consumer goods, electrical 
equipment, protective gear, farming, and 
other areas. 

Table V-El provides a summary of 
the industries associated with mineral 
wool, fibrous glass, and RCF products 
that involve employee exposures to 
airborne fibers. Most of the occupational 
exposure of concern in general industry 
occurs in the fiber manufacturing plants, 
which includes much of the fabrication 
of fiber-containing products. The 
potential for employee exposures may 
also exist for independent fabricators in 
the production of refractories and 
reinforced plastics where loose bulk 
fiber is used in the manufacturing 
process. The installation and removal of 
furnace linings and other insulation may 
involve employee exposures if fibers 
become airborne. The use of products 
made from or containing fibrous glass. 
RCF. or mineral wool generally does not 
result in significant occupational 
exposures during secondary 
manufacturing applications. For 
example, exposure to airborne fibers 
during the installation of preformed 
insulation in appliances or catalytic 
converters would be minimal. 

Table V-E1.— Estimated Number and 
Revenues of Estabushments Pro¬ 
ducing OR Using Mineral Wool. Fi¬ 
brous Glass, and RCF 


Industry 

revenues 

Estimated number 
of 

establishments * 

Estimated 

(millions) 

Mineral Woo! 
Production: 
Wool and 
Insulation 
Matenai...... 

20 

$303.5 

CetUng and 
Acoustical 
Tile. 

13 

185.5 

Fibrous Glass 
Production: 

Wool and 
Insulation 
Matenai. 

29 

1.989.1 

Continuous 
Filarnent. 

11 

754.5 

Special Fine 
Fiber. 

2 

27.0 

RCF and 

Other Fibers.. 

12 

75.0 

User Industries'* 
Fabricators: 
Plastic and 
Refractory 
Manufactur¬ 
ers. 

20 

50.0 

Industrial 
Insulation 
Contractors . 

70 

30.0 
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Table V-El.— Estimated Number and 
Revenues of Establishments Pro- 
DuciNQ OR Using Mineral Wool, Fi¬ 
brous Glass, and RCF—Continued 


Industry 

Estimated number 
of 

establishments * 

Estimated 

revenues 

(millions) 

In-House 



Insulation 
Wofii. 

1,800 

NA 



• Plants may be kiciuded under more than one 
product with revenues divided proportionalty. 

> Products made from or containino fibers are 
used throughout industry in many applications with 
minimal potential for exposure to airborne fibers. 

Source: Office of Regulatory Analysis, OSHA; 
based on CONSAD Research, [1). 

Asphalt fumes. Asphalt is a 
constituent of most crude petroleum and 
is produced as part of the petroleum 
refining process. The total number of 
companies in the petroleum refining 
industry (SIC 2911) with the capacity to 
produce asphalt as a main product or 
byproduct in 1989 was estimated to be 
72 [1]. According to statistics published 
by the U.S. Department of Commerce, 
the 309 establishments in SIC 2911 
employed more than 50,000 production 
workers, and their total value of 
shipments in 1987 was $118.2 billion of 
which asphalt manufacturing 
represented a minor fraction [3J. 

Asphalt is used in the manufacture of 
a wide variety of products. The two 
main categories of products are paving 
mixtures (SIC 2951) and roofing products 
(SIC 2952). Asphalt may also be an 
ingredient for some paints and 
varnishes, but this minor application has 
not been found to be associated with 
any significant exposures [IJ. 

Asphalt paving mixtures are produced 
at an estimated 4,000 establishments 
with total estimated sales of over $4.3 
billion. Many different mixtures are 
available depending on the application 
and the specific properties desired. 
Asphalt paving mixtures are primarily 
used to pave streets, highways, and 
airfields. 

Approximately 102 establishments 
produce an estimated $3.4 billion worth 
of roofing products annually. The 
products include asphalt saturated 
sheathing, boards, felts, and fabrics, 
asphalt roof cements and coatings, and 
asphalt shingles. Most of these products 
are used by roofing contractors, which 
are part of the construction industry. 

Table V-E2 provides a summary of 
industries involved in the production of 
asphalt and asphalt products. 


Table V-E2.—Estimated Number and 
Revenues of Plants Producing As¬ 
phalt AND Asphalt Products 


Industry 

Estimated 
number of 
plants 

Estimated 

reveruies 

(millions) 

Petroleum Refining 



(Asphalt Production)... 

72 

$27,166.0 

Paving Mixtures. 

4.000 

4,346 2 

Roofing Products. 

102 

3,402.9 


Source: Office of Regtilalory Analysis, OSHA; 
based on CONSAD Research, 1991 tl). 


3. Employee Exposures and Benefits 

Mineral wool fibrous glass, and RCF. 
Data on occupational exposures to these 
fibers are available from several NIOSH 
studies, from OSHA inspection 
experience, and from industry sources. 
Estimates of the numbers of exposed 
employees are based on figures reported 
by CONSAD and are derived from 
Department of Commerce data and 
industry sources [1]. 

An estimated 3,400 workers are 
potentially exposed to mineral wool 
(rock or slag wool) fibers in general 
industry. About 2,110 of these workers 
are involved in the production of 
mineral wool and mineral wool 
insulation materials. The use of mineral 
wool in the production of acoustical tile 
involves potential exposures to about 
1,290 workers. 

A NIOSH study of five mineral wool 
producers showed that worker 
exposures to respirable dusts and fibers 
were relatively low. Personal breathing 
zone sample results taken of production 
workers indicated that all exposures 
were below 1 f/cc. Mean fiber 
concentrations were reported to be 0,125 
f/cc across all iob categories, with the 
highest exposures occurring for 
laboratory and quality control workers 
at 0.198 f/cc. The mean of the total 
airborne particulate material 
concentrations for all facilities was 0.621 
mg/m®. 

NIOSH also surveyed workers in two 
plants that used mineral wool in their 
products. One of the manufacturers 
produced industrial insulation and the 
other produced ceiling tiles. In the 
industrial insulation plant the mean 
fiber concentration for all exposed 
production workers was 0.208 f/cc as an 
8-hour time-weighted average (TWA8). 

In the tile plant, occupational exposures 
ranged from 0.72 f/cc to 3.12 f/cc; these 
averages correspond to activities for 
which the sampling time may have been 
less than two hours. The highest 
exposures occurred during the mixing of 
raw materials. 

These data are considered to 
represent upper bounds of current 


occupational exposures for two reasons. 
First, the NIOSH survey of the 
manufacturing facilities was done in 
1980 and significant improvements in 
controls have been implemented since 
then. Second, the data reflect samples 
taken during activities that were 
considered to have the highest potential 
exposures and that may occur 
intermittently. The eight-hour time- 
weighted average (TWA8) exposures 
would be considerably lower. 

More recent exposure data was 
collected by TIMA, the industry trade 
association. TIMA submitted a report to 
NIOSH in 1990 which included up-to- 
date industrial hygiene data of 
occupational exposures to vitreous 
fibers in five mineral wool 
manufacturing plants [2]. One of the 
plants also produced acoustical tile from 
mineral wool. The data were collected 
over a 17 month period from 1988 to 
1989. None of the |ob categories had 
mean exposures above 0.6 f/cc TWA8. 
Area samples in tile manufacturing 
operations ranged from 0.31 f/cc to 0.64 
f/cc. 

Exposure monitoring data submitted 
by three different companies and 
covering 17 plants manufacturing 
mineral wool and/or acoustical tile 
show that most exposures are ^low 0.4 
f/cc. Only two plants reported fiber 
concentrations above 0.5 f/cc. 

In plants where employees are 
exposed to airborne mineral wool fibers, 
the use of personal protective equipment 
is widespread. Disposable respirators 
are the most common form of protection 
from the inhalation of fibers; in addition, 
some employees use face shields, 
earmuffs, and protective clothing. 

Data on occupational exposures to 
fibrous glass and special purpose glassy 
fibers have been documented by NIOSH 
studies, collected from OSHA 
compliance inspections, and reported by 
TIMA in their July 10,1990 document 
submitted to NIOSH. 

An estimated 26,220 workers are 
potentially exposed to fibrous glass or 
RCF in primary manufacturing facilities 
The majority of these workers (16,758) 
are involved in the production of 
ordinary fibrous glass wool and 
insulation material. Another 8,437 
workers are estimated to be exposed 
during the production of continuous 
filament fibrous glass, and about 1,025 
workers produce special fine fibers and 
other vitreous fiber products such as 
RCF. 

The TIMA report summarizes a 
comprehensive database consisting of 
1,570 samples of occupational exposure 
measurements taken between 1985 and 
1989 in various types of manufacturing 
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facilities producing and using fibrous 
glass. 

The mean occupational exposure 
during the production of glass wool was 
0.11 f/cc. T^e production of continuous 
filament for use in fiberglass textiles 
resulted in mean occupational 
exposures of 0.03 f/cc. Samples taken 
during the production and use of very 
fine diameter glass fiber for special 
filtration products averaged 1.42 f/cc 
with over 77 percent of the samples 
falling below 1 f/cc. Occupational 
exposures during the production of RCF, 
a ceramic fiber, averaged 0.65 f/cc. and 
almost 80 percent of the samples 
collected were below 1 f/cc. As in 
mineral wool production, respiratory 
protection and other personal protective 
equipment is widely used in the 
production of fibrous glass and RCF. 

Workers may be also exposed to 
fibers during a variety of secondary 
manufacturing applications. The TIMA 
database contains over 440 exposure 
samples taken in a variety of fibrous 
glass user industries. The mean fiber 
concentration found in the end use 
applications was 0.25 f/cc. 

In general industry, the primary end 
use applications of concern include the 
installation and removal of insulation 
products with industrial applications, 
and the addition of fiber products in the 
production of refractories and plastics 
by independent fabricators. Based on 
the available data and on knowledge 
about the nature of the activities and 
materials involved, CONSAD concluded 
that uses of fibrous glass products in 
other secondary manufacturing 
applications in general industry would 
very rarely involve significant airborne 
fiber exposure. 

The available NIOSH and OSHA data 
on occupational exposures to fibrous 
glass are primarily concentrated in the 
user industries. NIOSH conducted a 
study of a shingle manufacturing plant 
which produces shingles with fibrous 
glass cores. The results from the 
personal samples were reported by the 
laboratory as not detectable. The lower 
limit of detection was determined to be 
0.01 f/cc. In a review of OSHA sampling 
results, the only iob category in general 
industry found with mean exposures 
above If/cc was the saw operator in 
refractories production. 

An estimated 200 employees are 
potentially exposed to fibers during the 
production of refractories and plastics in 
20 facilities other than the primary 
manufacturing plants. Exposures for 
these workers average about 0.7 f/cc 
TWA8; the highest average exposure, 1.8 
f/cc, was recorded for the saw operator 
11 ). 


The installation and removal of 
insulation in industrial applications is 
performed by maintenance employees 
and by independent contractors. 
Substantial insulation work for furnaces, 
pipes, process equipment, and fire 
protection occurs at about 1,800 
facilities annually. In addition to over 
10,000 employees at the facilities 
involved in this work regularly, jobs are 
also handled by about 70 independent 
contractors. A total of about 11,000 
employees are engaged in this type of 
work, which generally entails potential 
exposure to RCF. 

Exposure levels can vary significantly 
depending on the specific circumstances 
of a job and the type of product used. 
Health and safe handling information 
and outreach programs have been 
developed by RCF producers to assist 
users in adequately protecting 
employees. Monitoring results indicate 
that exposures are usually less than If/ 
cc. Respirators are recommended when 
fiber levels are unknown. 

Table V-E3 summarizes occupational 
exposure to fibrous glass, RCF, and 
mineral wool fibers in general industry. 
For each industry, the number of 
exposed employees and their typical 
exposure levels are presented. Exposure 
levels reflect ambient air concentrations 
in the employees* breathing zones and 
do not take the use of respiratory 
protection into account Potential 
overexposurcs are most likely to occur 
during the production of acoustical tile, 
special fine fibers, and RCF; in the 
fabrication of refractories; and in the 
installation and removal of insulation. 

The number of employees exposed 
above the proposed PELs is derived by 
estimating the probability of an 
overexposure among the workforce in 
each industry sector. Even in industries 
with mean exposures less than 1 f/cc 
the exposure data indicate that some 
employees may occasionally be exposed 
at levels greater than 1 f/cc or at levels 
exceeding the mixed exposure limit. 
Although detailed data on the specific 
distributions of exposures by job 
category are not available, the number 
of employees exposed above the 
proposed PELs can be estimated from 
information on the frequency 
distribution of sampling results. 


Table V-E3.— Summary of Occupa¬ 
tional Exposures to Mineral Wool, 
Fibrous Glass, and RCF in General 
Industry 


Industry 

Number 

of 

exposed 

workers 

Mean 

expo¬ 

sure 

levels 

(t/cc) 

Mineral wcx)l production: 



Wool arxJ insulation.,__ 

2,110 

*0.4 

Acoustical tile..,..... 

1,290 

.5 

Fibrous glass production: 

Wool and insutation_ 

16.758 


Continuous fflament.. 

8,437 


Special fine fiber.. 

425 

1.4 

Other. IncludinQ RCF_ 

600 

.7 

User industries:' 



Fabricators: Plastics and re¬ 



fractories .... 

200 

.7 

Insulation woffr... 

11,000 

.6 


* Products made from or containing fibers are 
used throughout iridustry in many applications with 
minimal poterrhal for exposure to airbome fibers. 

* Less than. 

Source; Office of Regulatory Analysis. OSHA; 
based on CONSAD Research, 1991 tH. 

OSHA estimates that compliance with 
the proposed PEL of 1 f/cc would result 
in lower exposures for about 2.000 
employees working with fibers in 
general industry. This number 
represents about 1,500 workers in 
insulation work and about 100 workers 
each in the production of acoustical tile, 
special fine fiber, RCF, refractories, and 
plastics that would be overexposed at 
some time during the year without 
adequate respiratory protection. The 
full-time equivalent number would be 
1,400 workers, including 1,000 insulation 
workers. 

The benefits of establishing a lower 
PEL for mineral wool and fibrous glass 
include a reduction in cases of 
respiratory disease. Several 
epidemiological studies have shown 
significant excess mortality from such 
disease for workers that have been 
exposed to these fibers. More detailed 
information on the specific health 
effects associated with exposure to 
mineral wool and fibrous ^ass can be 
found in the health effects section of this 
preamble. 

The epidemiological studies 
demonstrating significant excess 
mortality among cohorts with exposure 
to fibers typically show increases in 
incidence rales of 30 |>ercent or more. 
The elevated incidence rates usually 
correspond to relatively high exposure 
levels, but the available evidence 
indicates that workers face a significant 
risk of disease at exposure levels above 
1 f/cc. On average, the rate of 
occupationally induced respiratory 
disease should decline among the 
affected workers. If it is assumed that 
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the excess risk over a working lifetime 
would be reduced to less than one in 
one thousand, from two to four cases 
could be expected to be prevented over 
45 years among the workers exposed 
above the proposed PEL 

Several studies link exposure to these 
fibers with illnesses such as chronic 
rhinitis, chronic coughs, bronchitis, 
fibrosis, and other conditions. A recent 
health hazard evaluation conducted by 
NIOSH at a fibrous glass manufacturer 
(RDHETA 90-145-2086. November. 1990) 
found that fifty to sixty percent of the 
workers participating complained of 
chronic cough, shortness of breath, and 
irritation of the eyes, skin, and upper 
respiratory tract (some of these 
symptoms may have been associated 
with smoking). Based on exposure 
monitoring data collected by NIOSH. 
exposure levels at the plant are 
representative of those in the industry. 

Reductions in exposures as a result of 
achieving compliance with the proposed 
rule are estimated to prevent about 500 
illnesses each year associated with 
exposures to fibers. Most of these 
illnesses are not expected to involve lost 
workdays; the annual number of lost 
workday illnesses potentially prevented 
by the proposed rule is estimated to be 
about 100. OSHA requests comments on 
the prevalence of health effects among 
workers exposed to fibrous glass and 
mineral wool, and on the effectiveness 
of compliance with the proposed rule in 
preventing such effects. 

Based on research by Kip Viscusi. the 
implicit average value of avoiding each 
lost workday case would be about 
$40,000. This value is based on a 
willingness-to-pay methodology and 
takes existing compensation programs 
into account. The total potential benefit 
associated with the prevention of lost 
workday illnesses due to exposures to 
fibrous glass and mineral wool in 
general industry would be $4 million. 

Asphalt fumes. Workers with 
occupational exposure to asphalt fume 
can be found in three industry 
categories within general industry. 
Approximately 144 workers may be 
exposed to asphalt fume during asphalt 
production; the production of paving 
mixtures involves approximately 12,000 
production workers; and the 
manufacture of roofing products 
involves an estimated 7,100 production 
workers. 

The production of asphalt in 
petroleum refineries is a highly 
automated process. In a typical plant, 
only two workers are required to 
operate the equipment. The production 
system is sealed and thus emissions of 
asphalt fume are minimal. Personal 
reathing zone samples were taken of 


workers during a site visit to an asphalt 
manufacturing refinery by CONSAD. 

The analysis of the samples revealed 
that the workers were exposed to the 
benzene soluble fraction of asphalt 
fumes at levels below 0.00 mg/m®. 

Asphalt paving mixture manufacturing 
facilities are also generally automated, 
limiting the potential for employee 
exposures. OSHA inspection data for 
these facilities indicate that exposures 
range from 0.197 mg/m® to 0.350 mg/m®. 
The National Asphalt Paving 
Association found that the mean 
exposure to the benzene soluble fraction 
of asphalt fume in two asphalt cement 
manufacturing plants was 0.297 mg/m®. 

During the production of roofing 
products, employee exposures to asphalt 
fumes may be slightly higher. OSHA 
inspection data collected in five 
different plants manufacturing asphalt 
felts and coatings revealed exposures to 
the benzene soluble fraction of asphalt 
fume as high as 0.887 mg/m®. Exposures 
for most employees were below 0.4 mg/ 
m®. Occupational exposures in plants 
manufacturing other roofing products, 
including shingles, are expected to be 
similar. 

Table V-E4 summarizes the data on 
occupational exposures to asphalt fumes 
in general industry. The estimated 
number of exposed employees and the 
corresponding mean exposure levels are 
presented for each industry category. 
OSHA preliminarily concludes that 
employees involved in the production of 
asphalt, paving mixtures and roofing 
products are generally exposed below 
the proposed PEL of 5 mg/m®. However, 
most employees involved in the 
production of paving mixtures and 
roofing products may be potentially 
exposed above an alternative PEL of 0.2 
mg/m®. 

The potential benefits associated with 
compliance with the proposed standard 
of 5 mg/m® or the alternative standard 
of 0.2 mg/m® can be calculated by 
applying a quantitative risk assessment 
(QRA) developed for asphalt fume, 
which is discussed in detail in another 
section of this preamble. The QRA 
establishes a linear (proportional) 
relationship between lifetime 
cumulative exposure and risk of lung 
cancer, without threshold effects. 


Table V-E4.--Summary of Occupa¬ 
tional Exposures to Asphalt 
Fumes in General Industry 


Exposure industry 

Number 

of 

exposed 

workers 

Mean 

levels 

(mg/m-^) 

Asphatt production... 

144 

»01 

Asphalt paving mixtures. 

12,000 

3 

Roofing products.... 

7.100 

5 


* Less than. 

Source: Oflice of Regulatory Analysis. OSHA. 
based on CONSAD Research. 1991 [1]. 


In order to derive the potential benefit 
of the alternative PEL of 0.2 mg/m®, the 
QRA is applied to exposures that would 
be lowered to comply with the standard. 
OSHA estimates that 12,000 full-time 
equivalent workers are exposed at an 
average of 0.3 mg/m® in the production 
of paving mixtures, and that 7,100 
workers are exposed at an average of 
0.5 mg/m® in the production of roofing 
products. If the QRA for asphalt fume is 
used to predict the excess cancer risk 
among these workers, the number of 
lung cancer cases expected to be 
attributable to these exposures over 45 
years would be 30. 

The exposures are likely to be 
reduced through the use of half-mask 
respirators with organic vapor 
cartridges and other controls which 
have an estimated protection factor of at 
least ten. Assuming full compliance with 
the standard would reduce average 
exposures to the benzene soluble 
fraction of asphalt for these workers to 
0.05 mg/m® over a working lifetime, the 
number of excess cancers expected to 
be prevented over 45 years would be 31. 

With a PEL of 0.5 mg/m®, an 
estimated full-time equivalent of 2,000 
workers producing paving mixtures and 
3,000 workers producing roofing 
products would be exposed above the 
PEL. About 2,000 FTE workers in each 
industry would need respiratory 
protection. The number of excess 
cancers prevented over 45 years with 
full compliance would probably be 
fewer than 10. 

With the proposed PEL of 5 mg/m®, it 
is unlikely that routine exposures would 
need to be reduced for any employees. 
Corresponding benefits would probably 
be close to zero. 

4. Nonregulatory Alternatives 

The new PELs for asphalt fume, 
mineral wool, and fibrous glass are 
proposed for general industry in 
conjunction with the accompanying 
proposed rulemaking for the 
construction industry. 
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The proposed construction industry 
regulation would add or revise PELs for 
over 400 substances, including asphalt 
fume, mineral wool, and fibrous glass. 
OSHA has determined that the proposed 
rule for the construction industry is 
necessarj' to ensure adequate protection 
of the health of construction workers. 
The analysis of nonregulatory and other 
alternative approaches for achieving 
this goal is included in the preamble of 
the proposed rule for construction. 

New PELs are being proposed in the 
construction industry for asphalt fume, 
mineral wool, and fibrous glass; this 
proposed rule for general industry would 
ensure that the PELs are consistent for 
all workers. The alternative to this 
approach would be to establish different 
rai.8 for employees depending upon the 
industrial classincation of the employer. 
OSHA has rejected this approach and 
has adopted a regulatory approach 
which recognizes the inherent 
hazardous nature of the substances 
being regulated and the desirability of 
affording equal protection to all workers 
exposed to the substances. 

E. Technological Feasibility 

OSHA has preliminarily determined 
that compliance with the proposed PELs 
for asph^t fume, fibrous glass, and 
mineral wool can be achieved with 
technology that is currently available 
and utilized in general industry. In 
operations where airborne 
concentrations cannot be reduced below 
the proposed PEL through the 
implementation of feasible controls, 
employees would be required to wear 
respirators. With a PEL of 0.2 mg/m*, 
OSHA anticipates that such situations 
may occur in most facilities involved in 
the production of asphalt paving 
mixtures or roofing products. Additional 
respirator use would probably not be 
necessary to comply with a PEL of 5 mg/ 
m* in any of the affected industries. 

Data on occupational exposure to 
asphalt fume indicate that current 
occupational exposures are generally 
below 0.2 mg/m* during the production 
of asphalt. Employees control die highly 
automated process from air conditioned 
control booths with computerized 
equipment. 

Recent technological advances have 
made the production of asphalt paving 
mixtures a relatively automated process 
at most plants. The facility operator can 
generally make most of the adjustments 
during a normal working day without 
leaving the control room. The ticket 
dispatcher usually coordinates and 
monitors the flow of trucks and loads of 
materials and may work in the control 
room or in a separate building. A front- 
end loader operator loads the feed bins 


widi aggregates; such equipment can be 
outfitted with air conditioned cabs. 
Other employees work throughout the 
facility making necessary adjustments, 
performing preventative maintenance, 
and carrying out other responsibilities. 
Employees for whom airborne 
concentrations exceed the PEL could be 
adequately protected with an 
appropriate respirator. 

Employees currently manufacturing 
asphalt roofing products may be 
exposed above a PEL of 0.2 mg/m* for 
asphalt. Most of these facilities already 
utilize feasible controls to reduce 
employee exposures, such as local 
exhaust ven^ation at emissions 
sources. Although some increase in the 
effectiveness of controls or the 
application of additional controls may 
be possible. OSHA expects that many 
employees would be required to wear 
respirators. At the airborne 
concentrations found in this industry, 
respirators would be capable of 
providing sufficient protection from 
asphalt exposure. 

The available data indicate that the 
production and use of mineral wool and 
mineral wool insulation in general 
industry usually does not involve 
exposures above 1 f/cc. During the 
manufacture of acoustical tile with 
mineral wool, some occupational 
exposures above 1 f/cc have been 
recorded, but these may not occur in all 
plants. Monitoring results from seven 
plants manufacturing and using mineral 
wool products showed no employee 
exposures above 0.3f/cc [2]. 

Occupational exposures during the 
production of fibrous glass wool, 
insulation, and continuous filament are 
generally below 0.2f/cc. Less than 2 
percent of the workforce exposed to 
hbrous glass is involved in the 
production of special fine diameter 
fibers. Monitoring results during this 
process have averaged 1.42 f/cc, and 
over 77 percent of the observed fiber 
concentrations for employees exposed 
in these operations were less than 1 f/ 
cc. 

CONSAD Research has analyzed the 
circumstances of exposure in the 
production of fine diameter fibers and 
has concluded that the installation of 
additional engineering controls at work 
stations with exposures above 1 f/cc 
would enable exposures to be controlled 
below the proposed PEL (!]. The 
engineering controls could include 
improved general and local exhaust 
ventilation systems, portable vacuum 
systems, and enclosures. Improved work 
practices may also be able to reduce 
exposures in some cases. Respirators 
may be used to achieve compliance with 


the PEL if additional engineering 
controls are infeasible. 

The available data on the production 
of RCF and the use of vitreous fibers in 
secondary manufacturing applications 
indicate that exposures are generally 
below 1 f/cc. In some exceptional 
circumstances exposures may be higher; 
the application of standard engineering 
controls alone or in combination with 
some supplemental respirator use would 
ensure compliance with the proposed 
PEL. 

6. Costs of Compliance 

Achieving full compliance with the 
proposed exposure levels for asphalt 
fumes, mineral wool, and fibrous glass 
would require additional expenditures 
on controls by some firms in general 
industry. Facilities with airborne 
concentrations above the proposed PELs 
would incur costs to reduce those levels. 

The estimation of costs associated 
with the controls necessary to reduce 
exposures is consistent with the 
hierarchy of controls specified by 
OSHA. Respirators are to be used as a 
last resort if feasible engineering 
controls and work practices are 
insufficient. 

The exposure profile and the 
feasibility of additional controls was 
evaluated by CONSAD Research 
Corporation under contract with OSHA. 
CONSAD identified the work stations 
and industries where additional controls 
would be needed, determined the 
effectiveness of the controls, and 
estimated the unit costs associated with 
the controls. The annualized 
incremental costs per plant and for each 
industry sector were calculated. OSHA 
supplemented the data in the CONSAD 
report with additional information 
submitted to NIOSH in response to the 
request for public comments on 
occupational asphalt exposure [F.R. Vol. 
55, July 17.1990J. 

Exposure monitoring data for 
employees involved in the production of 
asphalt indicate that the eight-hour time- 
weighted average exposures are 
sufficiently low to enable firms to be in 
compliance with the proposed PEL of 5 
mg/m* and with the alternative PEL of 
0.2 mg/m* without incurring costs for 
additional controls. 

Mean exposure levels during the 
production of asphalt paving mixtures 
may exceed the alternative PEL of 0.2 
mg/m*, and additional controls would 
need to be implemented to ensure 
compliance in these establishments. 
Front-end loader operators could be 
protected by an enclosed cab with a 
filtered air supply which is estimated to 
cost $4,000. Assuming such a cab would 
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be necessary for an average of one 
loader at half of all affected asphalt 
pavement facilities, the resulting total 
estimated capita] cost would be $6 
million. Based on an expected life span 
of .10 years and an annual cost of capital 
of 10 percent, the corresponding 
annualized cost would be $1^ million. 

Additional engineering controls and 
improved work practices should be used 
to reduce exposures before relying on 
respiratofy protection. Due to the 
current extent of automation and the 
mobile nature of the work at asphalt 
pavement facilitieB, the implementation 
of significant additional controls does 
not appear to be feasible. Employees 
outside of the contfxil rooms for 
prolonged periods would probably have 
to wear half-mask respirators with 
oiganic vapor cartridges to comply with 
the alternative PEL of 0.2 mgjm^. An 
average of three employees per facility 
(a total of 12,000 employees) may be 
affected by this requirement on an 
average of two out of three work da 5 r 8 . 
This would represent 8,000 FTE workers. 

For purposes of estimating the cost of 
complying with the alternative PEL of 
0.2 mg/m*. it is assumed that 12.000 
respirators would be purchased for $22 
each. With an average life span of five 
years, the annualized cost would be 
about $70,000. In addition, the respirator 
cartridges would need to be replaced on 
average for 8,000 workers every four 
days at a cost of $8 per set. This would 
amount to an annual cost of $4.16 
million (260 work days per year divided 
by four, multiplied by $8 and by 8,000 
workers). Total annualized costs of 
compliance for this industry are 
estimated to be $5.53 million. 

With a PEL of 0.5 mg/m®, exposures 
for front end loaders may not need to be 
reduced, and the number of employees 
requiring respiratory protection is 
estimated to be a full-time equivalent of 
2.000 workers. The purchase of 4,000 
respirators would have an annualized 
cost of about $23,000. the replacement of 
cartridges for tlie equivalent of 2,000 
workers every four days would cost 
$1.04 million, and the total annualized 
cost for this industry would be 
approximately $1.06 million. 

Compliance with the proposed PEL of 
5 mg/m® is not expected to result in 
additional costs for the production of 
paving mixtures or for the manufacture 
of roofing products. 

Manufacturers of roofing products 
would be required to provide additional 
exposure controls for most employees to 
achieve compliance with the alternative 
PELs of 0.2 mg/m® and 0.5 mg/m®. 

Plants in this industry already use local 
exhaust ventilation systems at emission 
sources to some extent. New or 


improved 300 ventilation systems, other 
engineering controls, and cihanges in 
work practices would have to be 
implemented to the extent feasible in 
each plant to reduce exposures. Feasible 
controls generally include all practical 
and reasonable efforts to reduce 
exposures without resorting to building 
new plants or making drastic changes in 
the manufacturing process. 

For puiposes of estimating the costs of 
compliance that may be associated with 
the proposed standard, OSHA assumes 
that an average of $100,000 per plant 
could be spent on additional engineering 
controls, including new or improved 
ventilation systems, clean air islands, 
and enclosures. This amount represents 
potential incremental changes that may 
produce substantial reductions in 
exposures. For example, a study 
conducted by PACE, Incorporated for 
several other industries demonstrates 
that significant improvements in control 
technology can be achieved with such 
expenditures [Attachment to Exhibit 19- 
43 in OSHA docket H-057a). Annual 
costs associated with power and 
maintenance of these systems and with 
other elements of an exposure control 
program are estimated to be about 
$10,000 per plant. The estimated 
annualized cost of additional 
engineering controls for the industry 
would be $2.68 million. 

The costs for additional engineering 
controls primarily represent an 
allowance for the costs of complying 
with the requirement to implement 
controls “whenever feasible.” OSHA 
expects that plants in this industry have 
already implemented most feasible 
engineering controls and that further 
reductions in exposures through the 
implementation of additional controls 
would be marginal. OSHA invites 
comments on this preliminary 
assessment. 

Although the implementation of 
additional controls would reduce 
exposure levels, it is likely that 
supplemental respiratory protection 
would be necessary for some 
employees. The data compiled by 
CONSAD indicate that two of seven job 
categories (the coater and the head 
saturator) have the highest average 
exposures and that engineering controls 
alone may not be able to achieve levels 
below 0.2 mg/m® or 0.5 mg/m® 
consistently in these operations. OSHA 
estimates that respiratory protection 
would have to be provided for about 
2,030 employees on a full-time basis. 

These employees would have to wear 
half-mask respirators with organic vapor 
cartridges. The respirators would cost 
about $22 each and have an estimated 
life span of five years; the annualized 


cost for these would thus be $11,781. The 
cartridges would need to be replaced 
once every four days on average for 
about $8 per seL for an annual cost of 
$1.06 million (260 work days per year, 
divided by 4, multiplied by $8 and by 
2,030 workers). The annual cost for the 
industry for respiratory protection 
would be about $1.07 million. The total 
annualized cost of compliance for the 
manufacturers of roofing products with 
an alternative PEL of 0.2 mg/m® would 
be an estimated $3.75 million. 

During the production of acoustical 
tile from mineral wool, additional 
controls would be necessary in some 
plants to ensure compliance with the 
proposed PEL. CONSAD estimated that 
13 plants would need to install 
additional controls at 3 work stations. 
The controls would primarily consist of 
local exhaust ventilation and would 
have an estimated annualized unit cost 
of about $3,000. In addition, three of 
these plants would need to supplement 
the engineering controls with respiratory 
protection for approximately 23 
employees each. The total annualized 
costs of compliance for ceiling tile 
manufacturing would be about $131,000. 

Two of the plants involved in fibrous 
glass production produce specialty fine 
nbers. Occupational exposures during 
this process may exceed the proposed 
PEL. An estimated six work stations in 
each plant would be affected. The 
installation of improved ventilation 
systems is the recommended method of 
control, and it is believed that these 
controls would be sufficient to ensure 
compliance with the proposed PEL. 
Improved housekeeping and changes in 
work practices may also reduce 
exposure levels. The total annualized 
costs for the two plants are estimated to 
be $18,660. 

About 20 plants in secondary 
manufacturing applications may also 
need additional controls to meet the 
proposed PEL for Bbrous glass. Plants 
most likely to be affected are assodated 
with the production of refractories 
(including textiles and boards] and 
plastics. CONSAD estimated that each 
plant would have one affected work 
station that could be adequately 
controlled with standard ventilation 
systems. Annualized costs per plant are 
estimated to be about $3,000 and the 
estimated total annualized cost of 
compliance for these plants is $60,000. 

The production of RCF mvolves 
potential exposures to airborne fibers. 
These plants have generally 
implemented feasible controls and 
respirator programs that adequately 
protect most workers from exposures 
above the proposed PELs. Additional 
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compliance costs as a result of this 
rulemaking would include providing 
respiratory protection for those 
employees intermittently exposed above 
1 f/cc who currently do not wear 
respirators. Providing such protection 
for the equivalent of 60 full-time 
employees is estimated to cost $23,000 
annually. Some plants may be able to 
implement additional engineering 
controls or improved housekeeping 
programs to reduce exposures below 1 
f/cc; such alternatives would probably 
have comparable costs on an annual 
basis. 

Workers may be exposed to RCF 
during the installation or removal of 
insulation products. The manufacturers 
of these products provide extensive 
information about the safe use of the 
products, including recommended work 
practices, potential health effects, and 
literature and videos on providing 


training and protecting the health of 
workers. Most employees involved in 
this type of work appear to be 
adequately protected with the 
appropriate combination of controls, 
work practices, and respirators. 
Additional costs for complying with the 
proposed PEL would be incurred for 
those employees who are exposed 
above 1 f/cc and not already protected. 
OSHA estimates that supplemental 
respiratory protection may be necessary 
for about 1,000 full-time equivalent 
employees at an annual cost of about 
$375,000. 

Tables V-E5, V-E6, and V-E7 
summarize the estimated costs of 
compliance with this rule with a 
proposed PEL for asphalt of 5 mg/m^ 
and with alternative PELs for asphalt of 
0.2 mg/m^ and 0.5 mg/m^, respectively. 
OSHA requests that any comments 
regarding these preliminary estimates. 


including supporting or contradictory 
evidence, be submitted to the record to 
ensure that the potential regulatory 
impacts are accurately evaluated for the 
final rule. 

The total annualized estimated cost of 
compliance for this rule with the 
proposed PEL for asphalt fume of 5 mg/ 
m* is $0.6 million, all of which would be 
attributable to the new PELs for fibers. 

The total annualized estimated cost of 
compliance for this rule with an 
alternative PEL for asphalt fume of 0.2 
mg/m® in general industry would be 
$9.89 million. Most of these costs are 
attributable to compliance with the PEL 
for asphalt fume for which the primary 
exposure control measure would be the 
use of respirators. With an alternative 
PEL for asphalt fume of 0.5 mg/m®, the 
estimated total cost would be $5.42 
million. 


Table V-E5.— Estimated Costs of Compuance for Affected Industries With a PEL for Fibers of 1 F/CC and With a 

PEL FOR Asphalt Fume of 5 mg/m® 


Affected industry 

Number 

of 

affected 

plants 

Total 

annualized 
cost of 
controls 

Total annual 
cost of 
respirators 

Annualized 

industry 

cost 

Acoustical Tile............___ 

Fine Diameter Fibefs........,,_,..., 

13 

2 

20 

12 

"1,500 

4.000 

102 

$117,000 

18.660 

60.000 

0 

0 

0 

0 

$13,600 

0 

0 

23.000 

375,000 

0 

0 

$130,800 

18,660 

60,000 

23.000 

375,000 

0 

0 

Indepeivlent Fabricators... .... ... . . _ . 

RCF Production.................... 

Insulation Work.................. 

Asphalt Pavement.... .......... 

Roofing Products ... ....... 

Total........., ...... .. 

5,649 

195.660 

411300 

607.460 



Source; Office of Regulatory Analysis. OSHA; based on CONSAD Research. 1991 [1). 


Table V-E6.— Estimated Costs of Compuance for Affected Industries With a PEL for Fibers of 1 F/CC and With a 

PEL FOR Asphalt Fume of 0.2 mg/m® 


Affected industry 

Number 

of 

affected 

plants 

Total 

annualized 
cost of 
controls 

Total annual 
cost of 
respirators 

AnrKtaltzed 
ifKfustry cost 

Acoustical Tile....... _ 

13 

$117,000 

18.660 

60.000 

0 

$13,800 

$130,800 

Fine Diameter Fibers.«...____ 

2 

0 

16,660 

Independent Fabncators......... 

20 

12 

0 

60.000 

RCF Production.......... 

23,000 

23.000 

Insulation Work________ 

1,500 

4.000 

102 

0 

375.000 

375,000 

Asphalt Pavement......... , . 

1.300.000 

2.680.000 

4330.000 

5.530.000 

Roofing Products.- ... _ ________ 

1.070.000 

3,750.000 

To**'.....-.. 

5,649 

4,175,660 

5.711.800 

9,887.460 


Source: Office of Regulatory Analysis. OSHA; based on CONSAD Research, 1991 [1). 


Table V-E7.— Estimated Costs of Compliance for Affected Industries With a PEL for Fibers of 1 F/CC and With a 

PEL for Asphalt Fume of 0.5 mg/m® 


Affected industry 

Number 

of 

affected 

plants 

Total 

annualized 
cost of 
controls 

Total annual 
cost of 
respirators 

Annualized 
Industry cost 

Acoustical Tile.......... 

13 

2 

$117,000 

18.660 

$13,800 

$130,800 

Fire Diameter Fibers............... , 

0 

18.660 

Independent Fabhcators...... ... 

20 

60.000 

0 

60.000 

23.000 

RCF Production........... 

12 

0 

23.000 
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Table V-E7.— Estimated Costs of Compuance for Affected Imdustries With a PEL for Fibers of i F/CC and With a 

PEL FOR Asphalt Fume of 0.5 mg/m*— Continued 


Affected industry 

Number 

of 

affected 

plants 

Total 

annualized 
cost of 
controls 

Total annual 
cost of 
respirators 

Annualized 
industry cost 

insulation Wort^...... 

1,500 

Q 

*^7^ ono 

07c AAn 

AsDhatt Pavement... ... ___ 

4!oOO 

102 

0 

1,060.000 

1 070 non 

ViVAA/ 

1,060.000 

Roofing Products.... ... .... 

p fuio non 

Total.. ... ......... . 

5.649 

2,875,660 

2.541.800 

J, f PU.UvU 

5.417.460 



Source: Office of l^egulafory Anatysis. OSHA, based on CONSAD Pesearch. 1991 [11. 


7. Economic Impacts 

The costs of compliance presented in 
the previous section were evaluated for 
their likely economic impacts in each of 
the affected industries. OSHA compared 
the estimated costs of compliance with 
data on annua! revenues and profits for 
each sector. 

The estimated costs necessary to 
achieve compliance with the proposed 
regulation are generally small in relation 
to revenues and profits. Table V-E8 
shows the costs of compliance as a 
percentage of revenues and profits for 
each affected industry sector with an 
alternative PEL for asphalt fume of 0.2 
mg/m*. The eccmomic feasibility of a 
PEL for asphalt fume of 0.5 -mg/m* or 5 
mg/m* is established by demonstrating 
the economic feasibility of a PEL of 0.2 
mg/m*. 

llie industry sectors affected by the 
proposed regi^tion would be the 
production of acoustical tile from 
mineral wool, the production of special 
application fine diameter glass fibers, 
the production of RCF, secondary 
manufacturing with vitreous fibers for 
refractories and plastics, insulation 
woric in general industry, the production 
of asphalt pavement and the 
manufacture of asphalt roofing products. 
The estimated compliance costs 
represent less than 0.^ percent of the 
revenues in each sector. The affected 
firms should be able to recoup the 
compliance costs with minimal price 
increases that would appear 
insignificant in comparison to other 
factors influencing production costs and 
pricing. 

In the worst-case scenario where 
firms would not be able to bear any 


increase in prices without significant 
reductions in sales volumes, the 
estimated compliance costs would 
represent less than 4.5 percent of the 
pre-tax profits in each of the affected 
sectors. The resulting reductions in 
profitability would not be likely to cause 
significant impacts on the structure or 
viability of the affected sectors. 

The compliance costs would probably 
be absorbed through some combination 
of slight price increases and reductions 
in profits. Most of the plants already 
have established safety and health 
programs to monitor the conditions of 
the work environment and control 
worker exposures to the extent 
necessary. This regulation would make 
it necessary for some plants to increase 
these efforts by targeting lower 
exposure levels corresponding to the 
proposed PELs. 

In the mineral wool, fibrous glass, and 
RCF industries most employee 
exposures are already less than the 
proposed PEL of 1 f/cc; the compliance 
costs represent a marginal increase in 
the substantial efforts currently made to 
control exposures in these industries. 

Compliance with the proposed PEL of 
5 mg/m* for asphalt would not require 
additional expenditures and thus is 
considered economically feasible. 

Compliance %vilh the alternative PEL 
of 0.2 mg/m* for the benzene soluble 
portion of asphalt fume would probably 
require widespread use of respiratory 
protection in the asphalt pavement and 
roofing products industries. The 
estimated costs of controls reflect an 
approach of installing engineering 
controls to the extent feasible. Feasible 
controls would include reasonable. 


practical measures and exclude 
excessively costly or extravagant 
measures. The total estimated costs of 
compliance would be economically 
feasible. 

The overall demand for asphalt 
products should not be significantly 
affected. Substitutes, when available, 
are likely to be of poorer quality or more 
expiensive. The usefulness of and need 
for asphalt products makes the demand 
relatively inelastic. Ultimately, the costs 
of the increased protection of the health 
of employees working with asphalt 
would result in slight increases in the 
costs of roofing and paving work. 

Regulatory flexibility analysis. OSHA 
has preliminarily concluded that this 
proposed regulation would not have a 
significant adverse impact on a 
substantial number of small 
establishments. 

The proposed rule is not expected to 
have a significant adverse impact on the 
affected establishments because the 
costs of compliance would be small in 
comparison to both revenues and 
profits. There are no indications that 
small establishments would be 
disproportionately burdened by the 
proposed requirements. The controls 
necessary to reduce employee 
exposures are not associated with 
significant economies of scale, and the 
need for additional controls is primarily 
determined by the extent of current 
efforts to control exposures in the plants 
rather than by plant size. The proposed 
regulation would tend to equalize 
competitiveness among plants by 
eliminating any economic advantage 
associated with inadequate engineering 
controls in some plants. 

FOR Affected Industries Based on a 0.2 


Table V-E8.— Costs of Compliance as Percentages of Revenues and Profits 

MG/M * PEL for Asphalt Fume 


Affected industry 

Estimated 

revenues 

Estimated pre* 
tax profits 

Compliance costs as 
a percem of 

Reve¬ 

nues 

Pre-tax 

proftls 

Acoustical Tie_ 

^Focial Fme Diameter Hber ... 

$165,500,000 

27flOQJOOO 

$6,676,000 

072,000 

007 

0.07 

1 96 
1 92 



































26532 


Federal Register / Vol. 57, No. 114 / Friday, June 12, 1992 / Proposed Rules 


Table V-E0.—Costs of Compliance as Percentages of Revenues and Profits for Affected Industries Based on a 0.2 

MG/M » PEL FOR Asphalt Fume—C ontinued 


Affected industry 

Estimated 

revenues 

Estimated pre- 
tax profits 

Compliance costs as 
a percent of 

Reve¬ 

nues 

Pre-tax 

profits 

independent Fabricators................ 

50.000.000 

75.000.000 

NA 

4.346.200.000 

3,402.900.000 

1.750.000 

2.700.000 

NA 

204,271,400 

85.072,500 

0.12 

0.03 

<0.01 

0.13 

0.11 

3.43 

0.85 

<0.01 

2.71 

4.41 

RCF Production....•..,,..... 

Insulation Worfc.... ...... . ____.................._______ 

Asphalt Pavement............. . 

Roofing Products............... 


NA: Not Appik^abie. 

Source: Office of Regulatory Analysis. OSHA; based on CONSAO. 1991 til. 
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VI. Clearance of Information Collection 
Requirements 

On March 31,1983, the Office of 
Management and Budget (OMB) 
published a new 5 CFR Part 1320, 
implementing the information collection 
provisions of the Paperwork Reduction 
Act (PRA) of 1980, 44 U.S.C. 3501 et. seg. 
(48 FR 13666). Part 1320, which became 
effective on April 30,1983, sets forth 
obtaining OMB clearance not later than 
the date of publication of the proposal in 
the Federal Register for collection of 
information requirements contained in 
proposed rules. It also requires agencies 
to include a statement in the notice of 
proposed rulemaking indicating that 
such information requirements have 
been submitted to OMB for review 
under section 3504(h) of the Paperwork 
Reduction Act. 

In addition to the above requirements, 
applicable federal regulations also 
provide, 5 CFR 1320 4(a), 1320.5(a), and 
1320.5(d), respectively, as follows: 

An agency shall not engage in a 
collection of information without 
obtaining OMB approval of the 
collection of information and displaying 
a currently valid control number and, 
unless OMB determines it to be 
inappropriate, an expiration date. 

Notwithstanding any other provision 
of law no person shall be subject to any 


penalty for failure to comply with any 
information collection request if the 
request does not display a currently 
valid OMB control number, or, in the 
case of an information collection request 
which is submitted to nine or fewer 
persons, the request fails to state that 
for this reason it is not subject to OMB 
review under the Act. 

Whenever a member of the public is 
protected from imposition of a penalty 
under this section for failure to comply 
with a collection of information, such 
penalty may not be imposed by an 
agency through judicial process, or by 
any other person through judicial or 
administrative process. 

The proposed PELs update standard 
for Construction, Maritime, and 
Agriculture will create no additional 
recordkeeping requirements. 

VII. Summary and Explanation of the 
Proposed Standard 

Part 1926—‘Construction 

Table Z, Construction in the standard 
includes proposed new permissible 
exposure limits for approximately 370 
substances. Approximately 160 of the 
370 are new PELs for substances which 
were not previously regulated. OSHA is 
proposing that the 2Ii-Table in 
construction be identified as Table Z, 
Construction to indicate both its relation 
to and difference from Table Z-l-A for 
general industry. The substances listed 
on Tables Z-2 and 2^ of 29 CFR part 
1910 will be incorporated into the 
construction table, resulting in only one 
table for construction, Table Z, 
Construction. 

Table Z, Construction is divided into 
two parts. On the left-hand side are the 
current (or transitional) limits, and on 
the right-hand side are the proposed 
limits for construction. 

For construction. CFR part 1926.55 
regulates exposure to gases, vapors, 
fumes, dusts, and mists, and references 
the “Threshold Limit Values of Airborne 
Contaminants for 1970“ of the American 
Conference of Governmental Industrial 


Hygienists. These are the limits that 
currently exist and are enforced in 
construction. 

The scope of many of the substance- 
specific OSHA health standards found 
in 29 CFR part 1910 includes coverage of 
the construction sector. Lead, 

§ 1910.1025, and coke oven emissions, 

§ 1910.1029, are the only substance- 
specific health standards specifying 
exposure limits that do not cover 
construction. 

However, lead is covered in 
construction to the degree that the 1970 
TLV for lead is 200 ftg/m *TWA. And 
while the standard for coke oven 
emissions does not currently apply to 
construction, the coal tar pilch volatile 
TLV of 200 pg/m ‘TWA does apply. 

OSHA is proposing, as part of this 
current rulemaking, a PEL of 50 pg/m * 
TWA for lead as an 8-hour TWA for 
construction. This is the level that has 
existed in general industry since 1978; 
this is also the level effective in the 
maritime sector. The ancillary 
provisions (e.g., medical surveillance, 
exposure monitoring) are outside the 
scope of this rulemaking. However. 
OSHA is currently developing a 
proposal to address all of the issues in a 
comprehensive standard covering 
workplace exposure to lead in the 
construction industry. OSHA is also 
proposing that the coke oven limit of 
0.15 mg/m ’ (as found in $ 1910.1029) 
apply to construction. 

The policy reasons for this proposal 
are explained in part I of the preamble. 
The health bases for the new exposure 
limits are explained in part IV. The 
feasibility analysis for the proposal is 
summarized in part V. OSHA’s 
preliminary findings that the proposed 
limits substantially reduce significant 
risk and are feasible, are based on these 
analyses. 

In addition to Table Z, Construction, 
OSHA is proposing to both adopt some 
new language and to carry over some 
existing language from S 1928.^. 
in some cases OSHA is proposing to 
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directly incorporate by technical 
amendment language currently 
applicable to construction by cross 
reference to the 1970 ACGIH TLVs. 

The new language is in (a)(3), (a)(4), 
and (a)(5). which refer to compliance 
with the Final Rule Limits columns and 
to skin absorption. The language used is 
consistent with the language used in the 
General Industry standard. Also new is 
the language in f (d) on start<up dates 
and transitional provisions. Comments 
are requested on all these provisions. 

Substantially unchanged from prior 
provisions are f (b) on Methods of 
Compliance and f (c) on the 
Computation Formula. Paragraph (b) is a 
direct carryover from the existing 
S 1926.55(b). The Computation Formula 
is an existing provision already 
applicable to construction by cross 
reference to the 1970 ACGIH TLVs. Also 
I (a)(1) and (a)(2), covering Transitional 
Limits, are existing requirements 
applicable to construction by cross 
reference to the 1970 ACGIH TLVs. 
Substantive comments are not requested 
on ^ (a)(1). (a)(2). (b), and (c), as these 
changes are technical amendments 
being made for the convenience of the 
public. The record is not being opened to 
consider substantive changes to these 
provisions. OSHA will consider 
comments suggestive of style change for 
the purpose of clarity. 

The language in the proposed 
i 1926.55 (a) sets forth the obligation to 
protect employees from airborne and 
skin exposure. Airborne limits may be 
Time-Weighted Averages (TWA). Short 
Term Exposure Limits (STEL) and 
Ceilings (C). These are defined in 
? (a)(5). 

The standard states in § (a)(5): 

(3) The following definitions apply to 
paragraph (a) of this section and Table 
Z. Construction; 

(i) Time-weighted average (TWA) is 
the average airborne exposure of an 
employee in any 8-hour work shift of a 
40-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) is 
the employee's 15-minute time-weighted 
average exposure which shall not be 
^ceeded at any time during a work day. 
This applies even if the eight hour time- 
weighted average is within the TWA. 

(iii) Ceiling is the employee's exposure 
which shall not be exceeded during any 
part of the work day. If instantaneous 
monitoring is not feasible, then the 
ceiling shall be assessed by sampling 
over a 15-minute period as would be 

one for a STEL. unless a different time 
period is specifically indicated. 

In the current 29 CFR 1926.55(a), 

HA specifies that the exposure levels 
used m the "Threshold Limit Values of 


Airborne Contaminants for 1970" shall 
apply to construction. The 1970 TLVs 
include the computation formula for 
mixtures. Therefore, the reference to the 
1970 TLVs has applied to construction 
the same Computation Formula that has 
applied to general industry as set forth 
in (d) of the General Industry Air 
Contaminants Final Rule. (See section 1- 
H for further discussion.) 

The standard provides an explanation 
of skin notation. In H (a)(4) the standard 
states: 

An employee's skin exposure to 
materials listed in Table Z, Construction 
with an "S" notation shall be limited 
through the use of gloves, coveralls, 
goggles or other appropriate personal 
protective equipment or method 
necessary to prevent possible skin 
absorption. 

Skin notations are used where the 
substance may be absorbed through the 
skin in sufficient amounts to cause 
systemic toxicity. As the standard’s 
language indicates, appropriate personal 
protective equipment, engineering 
controls or work practices may also be 
used to minimize or eliminate skin 
contact in these situations. No specific 
hierarchy of controls is mandated for 
the prevention of skin contact. (See also 
discussion under VI. Health Effects 
Discussion, C. 17, Substances for Which 
OSHA is Adding Skin Notations.) 

It should be noted that upon the 
effective date for the proposed new 
standard, OSHA is proposing that the 
Skin Designation in the Final Rule Limits 
columns becomes applicable. 
Consequently the Skin designation in 
the Transitional Limits Columns will no 
longer have effect after the effective 
date unless a stay is issued. 

OSHA recognizes that it takes time 
for employers to evaluate exposures and 
purchase, install and make operable 
equipment to control such exposures. 
OSIiA believes that 3 months from the 
date of publication is a reasonable time 
to evaluate exposures and come into 
compliance with any reasonable 
combination of controls. OSHA is 
proposing 4 years as the time to come 
into compliance with a preference for 
engineering controls. Comment on these 
start-up dates is requested. 

The purpose of the Transitional Limits 
is to state the limits to be achieved by 
primary reliance on engineering 
controls, if feasible, during the 4 year 
transitional period. During the 
transitional period the new limits may 
be achieved by any reasonable 
combination of engineering, work 
practice and respiratory controls. This 
priority on compliance with engineering 
controls as set forth in $ 1926.55 (b) for 
the exposure limits in the Transitional 


Limit Columns is the existing 
requirement. The exposure limits in the 
Transitional Limits columns also would 
remain in place if any of the new limits 
are stayed. 

OSHA is not proposing to change 
limits in this rulemaking for 9 
substances for which comprehensive 
rulemakings are in progress, or NPRMs 
have been published. These substances 
are cadmium (dust and fume), 
butadiene, ethylene dibromide, 
methylene chloride and two glycol 
ethers and their acetates. As OSHA has 
made substantial progress towards 
developing a comprehensive standard 
for these substances, it would be 
wasteful of resources to consider these 
substances in the current proceeding. 

Complete and published proposed 
rules are available for cadmium (dust 
and fume), butadiene, ethylene 
dibromide and methylene chloride. For 
those substances for which a proposal 
has been published, the proposed PEL is 
located in the Proposed Final Rule 
columns in each Z-table. If a proposal 
has not been published for a specific 
substance, then the existing limit is 
reflected in the table. OSHA intends to 
carry over the PELs established in these 
separate substance-specific rulemakings 
to the Z-tables. OSHA wishes to make 
clear that it is not opening the record on 
any substance for which separate 
rulemaking is in progress. 

In reference to ethylene dibromide, an 
NPRM was published in 1983, and a 
final rule has not been published. As 
EDB is no longer produced in the U.S.. 
OSHA has given the substance low 
priority. Therefore, the present limits are 
listed in the Z-tables. 

The language of this proposal follows 
the format shown to and approved by 
the Construction Advisory Committee. 
The style of this proposal differs from 
that of general industry and maritime. 
This difference is reflected primarily in 
the introductions to 1926.55(a). 
1915.1000(a), and 1910.1000. OSHA 
believes there are advantages in 
following the same style across all 
sectors as much as is possible. OSHA is 
considering changing the format in 
construction to more closely follow the 
format in other sectors. OSHA requests 
comment on this. 

Port 1915—Shipyards 

OSHA consulted with the Shipyards 
Advisory Committee on the Air 
Contaminants Standard for Shipyards at 
its May and August 1991 meetings. The 
content and format of the regulatory 
language in part reflects the result of 
these consultations. The committee is 
generally supportive of the proposal. 
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The Committee believes that the 
Shipyard regulations in general should 
become more self-contained with less 
need for cross-reference to General 
Industry standards. They also suggested 
that placing health regulations in their 
own Subpart Z for shipyards and 
maintaining consistency of definitions 
and regulatory language with the 1989 
PELS would make these regulations 
easier to understand. OSHA agrees with 
these suggestions. 

Accordingly, OSHA is proposing that 
there be a new Subpart Z for Part 1915 
Shipyards which contains a { 1915.1000 
Air Contaminants. That section includes 
a Table Z. Shipyards which lists all of 
the ];)ermis8ible exposure limits (PELs) 
applicable to Shipyards. 

Table Z, Shipyards incorporates PELs 
from 4 sources. Approximately 370 PELs 
that are either new or more protective 
than the old limits are being proposed in 
Shipyards. Approximately 210 PELs will 
remain unchanged. Approximately 15 
substances are currently covered in 
Shipyards through cross-reference to 
sin^e substance standards in 29 CFR 
1910.1001-1048. They are listed in the 
table with the exposure limit and a 
cross- reference to the ancillary 
provisions of the single substance 
standard. Finally, there are two 
substances (coke oven emissions and 
cotton dust) that have been applied to 
general industry but have not been 
specifically applied to Shipyards. OSHA 
is proposing that the exposure limits for 
cotton dust be made applicable to 
Shipyards. Table I-F lists the substances 
which OSHA is either newly proposing 
for shipyards or is proposing more 
protective limits. OSHA is only opening 
the record for these substances. 

Table Z. Shipyards lists all the 
substances for which OSHA has either 
existing or proposed PELs. Table Z, 
Shipyards is divided into Transitional 
Limit columns on the left and Proposed 
Final Rule Limit columns on the right. 
The Proposed Final Rule Limit columns 
include all the proposed exposure limits 
applicable to shipyards and all the 
existing exposure limits which are not 
being included in this rulemaking. The 
Proposed Final Rule Limit has columns 
which set forth the 8-hour TWA limit, 
the STEL limit, and the Ceiling limit, if 
applicable. The last column indicates 
whether there is skin designation. These 
terms are defined in § 1915.1000(a). 

The Transitional Limit columns state 
the existing exposure limits which are 
applicable to ship repairing and 
shipbreaking based on the 1970 TLVs. 

As explained in the Legal Authority 
section, the existing exposure limits for 
shipbuilding are slightly differJbnt since 
they are based on the 1971 PELs. Since 
the anomaly is confusing and has no 


health basis, OSHA is proposing that on 
the effective date of this standard, the 
Transitional Limits for shipbuilding be 
identical with those for ship repairing 
and shipbreaking. To facilitate this 
transition. Table Z, Shipyards has 
already been organized to incorporate 
this change. 

The purpose of the Transitional Limits 
is to state the limits to be achieved by 
primary reliance on engineering 
controls, if feasible, during the 4 year 
transitional period. During the 
transitional period the new limits may 
be achieved by any reasonable 
combination of engineering, work 
practice and respiratory controls. This 
priority on compliance for engineering 
controls as set forth in § 1915.1000(c) for 
the exposure limits in the Transitional 
Limit Columns is the existing 
requirement. The exposure limits in the 
Transitional Limits columns also would 
remain in place if any of the new limits 
are stayed. 

It should be noted that upon the 
effective date for the proposed new 
standard, OSHA is proposing that the 
Skin Designation in the Final Rule Limits 
columns becomes applicable. 
Consequently the Skin designation in 
the Transitional Limits Columns will no 
longer have effect after the effective 
date unless there is a stay. 

The substantive paragraphs of the 
proposed § 1915.1000 include the same 
concepts as the 1980 PELs for General 
Industry, and the same concepts as 
propos^ for Construction, Longshoring 
and Marine Terminals. Pursuant to 1 (a), 
an employee's exposure to substances 
listed in Table Z. Shipyards shall be 
kept below the limits specified in Table 
Z. It is the employer’s responsibility to 
take steps to keep employee exposure 
below the limits. 

The airborne limits for employee 
exposure may be an 8 hour Time 
Weighted Average (TWA), a Short Term 
Exposure Limit (STEL) or a Ceiling 
Limit, or in some cases a TWA and a 
STEL or a Ceiling. Those terms are 
deflned in ^ (a)(3) as follows: 

(i) Time weighted average (TWA) is the 
employee's average airborne exposure in any 
8-hour shift of a 40-hour work week which 
shall not be exceeded. 

(H) Short term exposure limit (STEL) is the 
employee's 15-minute time weighted average 
exposure which shall not be exceeded at any 
time during a work day unless another time 
limit is specified in a parenthetical notation 
below the limit. If another time period is 
specified, the time weighted average 
exposure over that time period shall not be 
exceeded at any time during the working day. 

(iii) Ceiling is the employee's exposure 
which shall not be exceeded during any part 
of the work day. If instantaneous monitoring 
is not feasible, then the ceiling shall be 
assessed as a 15-minute time weighted 


average exposure which shall not be 
exceeded at any time over a working day. 

When there is an “X” in the Skin 
designation column, then skin exposure 
shall be prevented or reduced to prevent 
skin absorption. Skin notations are used 
where the substance may be absorbed 
through the skin in sufficient amounts to 
cause systemic toxicity. As the 
standard's language indicates, 
appropriate personal protective 
equipment, engineering controls or work 
practices may also be used to minimize 
or eliminate skin contact in these 
situations. No specific hierarchy of 
controls is mandated for the prevention 
of skin contact. (See also discussion 
under VI. Health Effects Discussion, C. 
17, Substances for Which OSHA is 
Adding Skin Notations.) 

Paragraph (b) provides the 
computation formula if an employee is 
exposed to more than 1 toxic substance 
at one time. It is applicable if the 
employee is exposed to toxic substances 
affecting the same organ or causing the 
same disease. It permits the computation 
of maximum exposures in such 
circumstances when there are 
simultaneous exposures to several toxic 
substances. The computation formula is 
already applicable to ship repair and 
shipbreaking by their incorporation of 
the 1970 TLVs and to shipbuilding 
through the 1971 TLVs. OSHA is not 
opening the computation formulae for 
comment. (See Section I-H for further 
discussion.) 

Paragraph (c) sets forth methods of 
compliance with a preference for 
feasible engineering and work practice 
controls. This paragraph states an 
existing requirement which already 
applies to Shipyards through the 1970 
TLVs or the 1971 PELs. OSHA is not 
opeaing methods of compliance for 
conuBient in this proceeding as OSHA is 
in the process of completing a separate 
rulemaking on methods of compliance. 

Paragraph (d) sets forth proposed 
effective and start-up dates. The 
proposed effective date is 90 days after 
publication in the Federal Register of the 
final rule pursuant to statute (section 
6 (b)4)). The Shipyard Advisory 
Committee indicated that they were 
familiar with the new exposure limits 
and it would save confusion if they were 
made applicable without delay. 
Accordingly OSHA is proposing that the 
new PELS take effect on the effective 
date with compliance with any 
reasonable combination of work 
practices, engineering controls or 
respirators. OSHA is also proposing, 
pursuant to the Committee's 
recommendation that the start-up date 
to come into compliance with a 
preference for feasible engineering 
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controls pursuant to ^ (c) be 4 years 
after publication of the final rule in the 
Federal Register. OSHA requests 
comments on these start-up dates. 

Paragraphs (d)(3) covers the 
Transitional Limits which are discussed 
above. Paragraph (d)(4) covers stays, if 
any. issued after the final rule is 
published. It provides that if a new limit 
is stayed, the prior (Transitional Limit) 
remain in effect. 

A number of amendments to part 1915 
are necessary to maintain consistency 
with other sectors. It is not OSHA’s 
intention, by these proposed 
consequential amendments, to change 
other concepts in the Shipyards 
standards except to make clear that the 
Air Contaminants exposure limits are 
applicable to all employees and 
operations in the Shipyard industry. 

OSHA is accordingly proposing to 
delete all references to the 1970 TLVs 
and replace them where necessary with 
reference to the proposed 29 CFR part 
1915, subpart Z. These proposed 
amendments are made to § § 1915.5. 
1915.12(a)(3), 1915.12(b)(3) and 
1915.32(b). However OSHA is not 
proposing chauiges to the provisions of 
§ 1915.12 which require in certain 
circumstances pre-entry inspection prior 
to entry into holds, compartments and 
various areas where a build up of toxic 
substances may occur and various 
precautions must be taken. 

There are nine substances for which 
OSHA has either published an NPRM or 
is otherwise engaged in rulemaking. The 
disposition of the PELs for those 
substances in regard to this rulemaking 
is discussed at greater length at the end 
of the discussion on the Summary and 
Explanation of the proposed 
Construction standard. (See VII. 
Summary and Explanation of the 
Proposed Standard, part 1926— 
Construction.) OSHA wishes to make it 
clear that it is not opening the record for 
any substance for which comprehensive 
rulemaking is in progress. 

Parts 1917-^Marwe Terminals, and Part 
1918 — Longsboring 

Table Z, Longshoring and Marine 
Terminals includes proposed 
permissible exposure limits (PELs) for 
approximately 370 new or more 
protective PELs in the Maritime 
subsectors of Marine Terminals and 
Longshoring. OSHA is proposing today a 
1917 subpart Z for Marine Terminals 
(§ 1917.1000) and a 1918 subpart Z for 
Longshoring (§ 1918.1000). 

As both sectors have identical 
Transitional and Final Rule exposure 
limits, OSHA is proposing to publish 
T* ^ Table for both subsectors, 
Table Z. Longshoring & Marine 


Terminals. OSHA is proposing that the 
table be printed only once and that it be 
located in part 1917 after § 1917.1000. It 
will be cross-referenced in § 1918.1000. 
OSHA believes that this will not create 
an inconvenience or confusion to the 
public or as parts 1917 and 1918 are 
invariably published together. There is 
some saving of space and cost to the 
government by following this approach. 
Comments are requested on it. 

The proposed new Table Z, 
Longshoring & Marine Terminals, and 
§ 1917.1000 and § 1918.1000 are 
conceptually similar to the parallel 
provisions of part 1915. Accordingly, the 
discussions of those part 1915 provisions 
are applicable here and will not be 
repeated. Instead the differences and 
the different consequential provisions 
are discussed. See also the Legal 
Authority section of the preamble for 
the historical background of these 
distinctions. 

The Final Rule limit columns of Table 
Z, Marine Terminals and Longshoring 
are identical to the same columns on 
Table Z, Shipyards. The Transitional 
Limits columns are different for 
approximately 30 substances. This is 
because the existing limits for 
Longshoring and Marine Terminals are 
based on the 1971 OSHA PELs whereas 
the existing limits for Shipyards are 
based on the 1970 TLVs. (See the above 
discussion of Shipyards for a further 
explanation.) 

Some of the provisions of parts 1917 
and 1918 are unique due to the nature of 
the original provisions in these two 
parts and to the special concern for 
confined spaces in holds, compartments, 
vehicles, warehouses etc. Also these 
sectors often handle intact sealed 
containers. OSHA's proposed intention 
is to make the Air Contaminant limits 
generally applicable to all operations in 
Marine Terminals and Longshoring with 
exceptions for intact sealed, containers 
and carbon monoxide while retaining 
the existing imique provisions of parts 
1917 and 1918 to the extent they are not 
inconsistent with the air contaminants 
provisions. 

Intact, sealed containers of toxic 
substances which are often handled in 
marine terminals and longshore 
operations, by definition, do not present 
the hazard of airborne exposure or skin 
contact with toxic substances. Part 1917 
in § 1917.1(a)(2)(ii) currently provides 
that the air contaminant limits do not 
apply when a substance or cargo is 
contained within a sealed, intact means 
of packaging or containment complying 
with Department of Transportation or 
International Maritime Organization 
requirements. OSHA is proposing to 
retain this provision and formally 


incorporate it into part 1918. As long as 
toxic substances are properly contained 
there will not be exposure. 

However, containers can be damaged 
in the course of cargo handling, resulting 
in the possibility of leakage and 
employee exposure. Consequently, 
OSHA is proposing language that 
specifies that should cargo containers 
become damaged to the extent that the 
possibility for leakage exists, then the 
Air Contaminant exposure limits apply. 
However, as these circumstances will be 
in the nature of accidents or 
emergencies, any reasonable 
combination of engineering controls, 
work practice and personal protective 
equipment is permitted as the method of 
compliance. The proposed language for 
these provisions is located in 
§ 1917.1000(d) and § 1918.1000(d). 

Because of the dangers of death from 
carbon monoxide poisoning in the 
confined spaces of holds, vehicles, rail 
cars and poorly ventilated warehouse 
spaces where workers in marine 
terminals and longshoring frequently 
work, parts 1917 and 1918 have detailed 
protective provisions located in 
§ 1917.24 and S 1918.93(a). These 
sections have testing provisions and a 
requirement that employees be removed 
when carbon monoxide exposure 
exceeds 100 ppm in a confined space. 
Because of the difficulty of observing 
employees in confined spaces, the 
difficulty of escaping from them and the 
unfortunate occurrence of death to 
persons attempting to rescue persons 
disabled in confined spaces, these 
protective provisions are appropriate. 
OSHA is retaining those provisions but 
is proposing to lower the 8 hour TWA 
for carbon monoxide for these sectors 
from 50 ppm to 35 ppm and apply a 200 
ppm ceiling measured over 5 minutes to 
open spaces. These limits are consistent 
with OSHA's final determination for 
general industry. See the health write-up 
for carbon monoxide. 

Paragraph (b) provides the 
computation formula if an employee is 
exposed to more than 1 toxic substance 
at one time. It is applicable if the 
employee is exposed to toxic substances 
affecting the same organ or causing the 
same disease. It permits the 
computation of maximum exposures in 
such circumstances when there are 
simultaneous exposures to several toxic 
substances. The computation formula is 
already applicable to longshoring and 
marine terminals by reference to 
1910.1000. OSHA is not opening the 
computation formulae for comment. (See 
Section I-H for further discussion.) 

Part 1917 has certain unique 
provisions on hazardous cargo— 
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§ 1917.22, pesticides—§ 1917^15, 
menhaden (a species of fish) terminals— 
1917.73, welding and hot work—1917.152 
and spray painting { 1917.153. These are 
being retained. However. § 1917.23(a) is 
proposed to be amended to clearly 
indicate that the air contaminant 
exposure levels are always applicable. 

There are nine substances tor which 
OSHA has either published an NPRM or 
is otherwise engaged in rulemaking. The 
disposition of the PELs for those 
substances in regard to this rulemaking 
is discussed at greater length at the end 
of the discussion on the Summary and 
Explanation of the proposed 
Construction standard. (See VII. 
Summary and Explanation of the 
Proposed Standard, part 1920— 
Construction.) 

OSHA is proposing that the new air 
contaminant exposure limits take effect 
90 days after the publication of the final 
rule with any reasonable combination of 
controls and 4 years after publication 
with a preference for engineering 
controls for Marine Terminals and 
Longshoring. OSHA requests comment 
on these dates. 

Part 1928-—Agriculture 

Table Z, Agriculture includes 
proposed permissible exposure limits 
(PELs) for approximately 600 substances 
that have not previously been regulated 
in agriculture. OSHA is proposing that 
the Z-Table in agriculture be identified 
as Table Z, Agriculture to indicate both 
its relation to and difference from Table 
2^1-A for General Industry. All of the 
limits that would apply in agriculture 
are shown in this single table, i.e.. in 
Table Z, Agriculture. There is no 
transitional limit column in Table Z, 
Agriculture because OSHA PELs have 
not previously applied in agriculture. 

When OSHA published its Air 
Contaminants Final Rule for general 
Industry on January 19.1989 (54 FR 2332 
et seq.). the Agency stated: 

OSHA has also determined that it is 
appropriate to limit this rulemaking to the 
General Industry sector. Application to the 
Construction, Maritime h A^culture 
se^ents may require some modifications to 
this proposed rule because of differences in 
exposures and work situations in the 
established PELs for these segments, and 
differences regarding feasibility for these 
sectors. OSHA will pursue this as part of 
second stage rulemaking * * * 

The limits being proposed in 
agriculture today constitute part of that 
second stage of rulemaking. In the prior 
rulemaking for general Industry. OSHA 
reduced the PELs for 212 substances and 
set new PELs for 164 substances 
previously not regulated by OSHA. The 
PELs being proposed today in Table Z, 


Agriculture include the 376 new limits 
that were promulgated in this earlier 
rulemaking. In addition. Table Z, 
Agriculture, proposes PELs for 
approximately 160 substances which 
were previously regulated by OSHA in 
general industry since 1970 but whose 
limits were not changed in the 1989 
rulemaking. These 160 substances are 
being regulated in agriculture for the 
first time, and are included in Table 1-F. 

There are another 52 or so substances 
for which OSHA had considered a 
change in the PEL in the proposal for 
general industry, but for which none 
was made in the final rule. Regulation of 
these 52 substances is also being 
proposed in agriculture. 

To ensure consistency in the 
protection afforded to workers across 
sectors. OSHA is also proposing PELs in 
agriculture for 10 of the 24 substances 
the Agency has regulated in 
comprehensive 6(b) rulemaking 
proceedings (see § i 1910.1000 to 
1910.1047) which have numerical 
exposure limits as part of the standard. 
These limits have previously been 
issued in section 6(b) rulemakings. The 
health effects and feasibility of OSHA's 
PELs have been fully considered. These 
findings are summarized in Section IV.C 
of this preamble. These ten substances 
are asl^stos, vinyl chloride, inorganic 
arsenic, lead, benzene, cotton dust, 
DBGP. acrylonitrile, ethylene oxide and 
formaldehyde. 

OSHA is not proposing to change 
limits for 9 substances for which the 
Agency is currently conducting 
comprehensive section 6(b) rulemakings 
are in progress because the appropriate 
PELs for these substances will not be 
determined until their respective final 
rules are published. OSHA is not 
opening the record in the present air 
contaminants rulemaking for 
construction, maritime, or agriculture for 
any substance that is currently 
undergoing separate rulemaking. Once 
these rulemakings are completed. OSHA 
will add the respective PEI^ to all of the 
Z tables. 

The policy reasons for this proposal 
are explained in part I of the preamble. 
The health basis of the new exposure 
limits are explained in part IV and 
feasibility analysis for the proposal is 
summarized in part V. OSHA’s 
preliminary conclusion that the 
proposed limits noted in Table 2^ 
Agriculture, substantially reduce 
significant risk among workers in 
agriculture and are feasible in this 
sector are based on the analyses 
summarized in those sections of the 
preamble. 

In addition to the Table Z, 

Agriculture, OSHA is also proposing to 


adopt language similar to that in f (a) of 
§ 1910.1000 and include it in part 1928. 
That language sets forth the obligation 
of agricultural employers to protect 
employees from overexposures to 
airborne contaminants and toxic 
substances that cause systemic toxicity 
when absorbed through the skin. 
Airborne limits may be expressed as 
Time-Weighted Averages (TWAs), Short 
Term Exposure Limits (STELs) and 
Ceilings (Cs). These are defined as 
follows in paragraph (a)(3) of the 
standard: 

(i) Time Weighted Average (TWA) is 
the average airborne exposure of an 
employee in any 8-hour work shift of a 
40-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) is 
the employee’s 15-minute time-weighted 
average exposure which shall not be 
exceeded at any time during a work day. 
This applies even if the eight hour time- 
weighted average is within the TWA. 

(iii) Ceiling is the employee’s exposure 
which shall not be exceeded during any 
part of the work day. If instantaneous 
monitoring is not feasible, then the 
ceiling shall be assessed by sampling 
over a 15-minute period as would be 
done for a STEL, unless a different time 
period is specifically indicated. 

The standard provides an explanation 
of skin notation. In ^ (a)(2) the standard 
states: 

An employee’s skin exposure to materials 
listed in Table Z. Agriculture, with an ”S” 
Notation shall be lifted through the use of 
gloves, coveralls, goggles or other appropriate 
personal protective equipment or method 
necessary to prevent possible skin 
absorption. 

Skin notations are used where the 
substance may be absorbed through the 
skin in sufficient amounts to cause 
systemic toxicity. As the standard's 
language indicates, appropriate personal 
protective equipment, engineering 
controls or work practices may also be 
used to minimize or eliminate skin 
contact in these situations. No specific 
hierarchy of controls is mandated for 
the preverftion of skin contact. (See also 
discussion under VI. Health Effects 
Discussion, C. 17, Substances for Which 
OSHA is Adding Skin Notations.) 

OSHA is proposing, in paragraph (b). 
to apply the Computation (or Mixture) 
Formula to agriculture. See section I-H 
for further discussion. 

OSHA recognizes that it takes time 
for employers to evaluate exposu'^es and 
to purchase, instaU and make operable 
equipment to control such exposures. 
OSHA believes that 1 year from the date 
of publication Is a reasonable time to 
evaluate exposures and come into 
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compliance with any combination of 
respirators, work practices and 
engineering contras for agriculture. This 
is longer than OSHA normally provides, 
but as no exposure limits previously 
applied in agriculture, more time may be 
necessary for agricultural employers to 
become familiar with the regulations, 
determine employee exposures, and 
institute controls. Four years are 
provided for coming into compliance 
with a preference for engineering 
controls. Comment on these start-up 
dates is requested. 

With regard to proposed 
§ 1910.1000(c). methods of compliance, 
OSHA recognizes that engineering 
controls that are typically used in 
industrial applications have not been 
regularly adapted to the agricultural 
setting. However, simple controls, such 
as placing lids on containers, have been 
used in agriculture. Although OSliA 
recognizes that agriculture may lag 
behind other sectors with regard to the 
use of engineering controls, industrial 
hygiene sampling, etc., the Agency 
expects that experience with this 
regulation will parallel OSHA’s 
experience in the past and that use of 
technology and industrial hygiene 
approaches will occur over a reasonable 
period of time. 

The four-year period of time before 
compliance with engineering controls 
will permit knowledge of appropriate 
technology to become known to the 
farming community. OSHA and NIOSH 
intend to engage in extensive outreach 
to inform agricultural employers of 
appropriate technology to control 
exposures on farms. 

The purpose of this approach is to 
allow OSHA to assure safe and healthy 
work sites for workers in agriculture, 
while maintaining a role which includes 
education as well as enforcement. This 
approach is consistent with OSHA’s 
activity and goals in agriculture. As 
literature and training become more 
widely available, the agricultural 
employer will be expected to have 
access to that knowledge. 

Vni. Public Participation-Public 
Hearings 

Interested persons are Invited to 
submit written data, views, and 
arguments with respect to OSHA*S 
proposed rule. These comments must be 
postmarked on or before September 25. 
1992, and submitted in quadruplicate to 
the Docket Officer. Docket H-020A. 
room N-2625. U.S. Department of Labor, 
Washington. DC 20210, Tel. (202) 523- 
7894. 

This rulemaking covers a large 
number of substances and industries. 
Therefore, to permit the public and 


OSHA to efficiently review the 
comments, it is necessary to specify the 
format of the comments in greater detail 
than normally required for OSHA 
rulemaking. 

Comments on the general concept of 
the proposal shall be first and shall 
begin on a new page with the heading 
“General Comments”, the name of the 
commenter, and the commenteds SIC 
code or codes if a business. 

Comments on individual substances 
shall follow. The comment on each 
substance shall start on a new page with 
a heading identifying the substance with 
the name and code number used in 
Table I-G (the HS code number) of the 
preamble; (not the CAS number) and a 
second line identifying the comment as 
on “Health Issues'* or on “Feasibility 
Issues." If there are comments on both 
they shall begin on separate pages with 
headings that identify the substances, 
and its code number and area of the 
comment. For feasibility comments, the 
heading should contain a third line 
identifying the SIC codes (preferably 4 
digit) that the comment covers. 

In addition the first or second page of 
each comment is to have a table of 
contents indicating the page number 
that the general comments begin and the 
page number that Health and Feasibility 
comments for each chemical 
individually discussed begin. Finally, 
one of the four sets of each comment 
received should not be stapled or bound, 
so that it can be easily copied. Written 
submissions must clearly identify the 
specific provisions of the proposal 
which are addressed and the position 
taken with respect to each issue. 

The data, views and arguments that 
are submitted will be available for 
public inspection and copying at the 
above address. All timely submissions 
received will be made a part of the 
record of this proceeding. The exhibits 
cited in this document will be available 
for public inspection and copying at the 
above address. 

In addition, the record and the record 
of the General Industry rulemaking 
Docket No. H-020 currently contains 
many data bases of economic and 
health information. That information is 
also available for inspection and 
copying at the Docket Office. (Much of 
the information is on computer tape. 
OSHA will supply duplicate tapes for 
the copying charge.) 

Notice of Intention To Appear at the 
Informal Hearing 

Pursuant to section 6(b)(3) of the 
OSHA Act, informal public hearings will 
be held on this proposal in Washington. 
DC from Tuesday, October 20.1992 
through Friday, October 30.1992; in San 


Diego from Tuesday, November 17.1992 
through Friday, November 20,1992; and 
in Des Moines from Tuesday, December 
8,1992 through Friday. December 11. 
1992. In each city if testimony is less 
extensive the hearing may terminate 
earlier and if more extensive it may be 
extended. 

The Washington hearing will 
commence at 9:30 a.m. in the auditorium 
of the Frances Perkins Building. U.S. 
Department of Labor, 3d Street and 
Constitution Avenue NW., Washington. 
DC 20210. 

The hearing in San Diego will be at 
the Holiday Inn on the Bay. 1355 North 
Harbor Drive. San Diego. California, 
92101, Tel: (619) 232-3861. 

The hearing in Des Moines will be at 
the Holiday Inn Des Moines, 1050 Sixth 
Ave.. Des Moines, Iowa, 50314, Tel: (515) 
283-0151. 

Persons desiring to participate at the 
informal public hearing must file a 
notice of intention to appear by 
September 11,1992. The notice of 
intention to appear must contain the 
following information: 

1 . The name, address, and telephone 
number of each person to appear; 

2 . The capacity in which the person 
will appear, 

3. liie approximate amount of time 
required for the presentation; 

4. The issues and substances that will 
be addressed; 

5. A brief statement of the position 
that will be taken with respect to each 
issue and substance addressed; and 

6 . Whether the party intends to submit 
documentary evidence and, if so. a brief 
summary of it. 

7. The city or cities where the 
participant wishes to testify. Repetitive 
testimony in different cities is not 
permitted. 

The Notice of Intention to Appear 
shall be mailed to Mr. Thomas Hall, 
OSHA Division of Consumer Affairs. 
Docket No. H-020, U.S. Department of 
Labor, room N-3647, 200 Constitution 
Avenue, NW., Washington. DC 20210. 
telephone (202) 523-6615, and shall be 
postmarked no later than September 11. 
1992. 

A notice of intention to appear also 
may be transmitted by facsimile to (202) 
523-5988 or (for FTS) to 8-523-5986, by 
the same date provided the original and 
3 copies are sent to the same address 
and postmarked no later than 3 days 
later. 

Filing of Testimony and Evidence 
Before the Hearing 

Any party requesting more than ten 
(10) minutes for presentation at the 
informal public hearing, or who intends 
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to submit documentary evidence, must 
provide in quadruplicate the testimony 
and evidence to be presented at the 
informal public hearing. The 
documentary evidence and testimony 
shall follow the format and include the 
headings and index required for 
comments. One copy shall not be 
stapled or bound and be suitable for 
copying. These materials must be 
provided to Mr. Thomas Hall, OSHA 
Division of Consumer Affairs at the 
address above and be postmarked no 
later than September 25.1992. 

Each submission will be reviewed in 
light of the amount of time requested in 
the Notice of Intention to Appear. In 
instances where the information 
contained in the submission does not 
justify the amount of time requested, a 
more appropriate amount of time will be 
allocated and the participant will be 
notified of that fact prior to the informal 
public hearing. 

Any party who has not substantially 
complied with the above requirement 
may be limited to a ten-minute 
presentation and may be requested to 
return for questioning at a later time. ♦ 

Any party who has not filed a notice 
of intention to appear may be allowed to 
testify for no more than 10 minutes as 
time permits, at the discretion of the 
Administrative Law ]udge. but will not 
be allowed to question witnesses. 

Notice of intention to appear, 
testimony and evidence will be 
available for inspection and copying at 
the Docket Office at the address above. 

Conduct and Nature of Hearings 

The hearings will commence at 9:30 
a.m. on the first day in each city. At that 
time, any procedural matters relating to 
the proceeding will be resolved. 

The nature of an informal rulemaking 
hearing is established in the legislative 
history of section 6 of the OSH Act and 
is reflected by OSHA’s rules of 
procedure for hearings (29 CFR 
1911.15(a)). Although the presiding 
officer is an Administrative Law Judge 
and questioning by interested persons is 
allowed on crucial issues, the 
proceeding is informal and legislative in 
type. The Agency’s intent, in essence, is 
to provide interested persons with an 
opportunity to make effective oral 
presentations which can proceed 
expeditiously in the absence of 
procedural restraints which impede or 
protract the rulemaking process. 

Additionally, since the hearing is 
primarily for information gathering and 
clarification, it is an informal 
administrative proceeding rather than 
an adjudicative one. The technical rules 
of evidence, for example do not apply. 
The regulations that govern hearings 


and the pre-hearing guidelines to be 
issued for this hearing will ensure 
fairness and due process and also 
facilitate the development of a clear, 
accurate and complete record. Those 
rules and guidelines will be interpreted 
in a manner that furthers that 
development. Thus, questions of 
relevance, procedure and participation 
generally will be decided so as to favor 
development of the record. 

The hearing will be conducted in 
accordance with 29 CFR part 1911. It 
should be noted that § 1911.4 specifies 
the Assistant Secretary may upon 
reasonable notice issue alternatives 
procedures to expedite proceedings or 
for other good cause. The hearing will 
be presided over by an Administrative 
Law Judge who makes no decision or 
recommendation on the merits of 
OSHA’s proposal. The responsibility of 
the Administrative Law Judge is to 
ensure that the hearing proceeds at a 
reasonable pace and in an orderly 
manner. The Administrative Law Judge, 
therefore, will have all the powers 
necessary and appropriate to conduct a 
full and fair informal hearing as 
provided in 29 CFR part 1911 including 
the powers: 

1. To regulate the course of the 
proceedings: 

2 . To dispose of procedural requests, 
objections and comparable matters; 

3. To confine the presentations to the 
matters pertinent to the issues raised; 

4. To regulate the conduct of those 
present at the hearing by appropriate 
means; 

5. In the Judge’s discretion, to question 
and permit the questioning of any 
witness and to limit the time for 
questioning; and 

6 . In the Judge’s discretion, to keep the 
record open for a reasonable, stated 
time (known as the post hearing 
comment period) to receive written 
information and additional data, views 
and arguments from any person who has 
participated in the oral proceedings. 

State Plan Applicability 

The 25 states with their own OSHA- 
approved occupational safety and 
health plans must adopt a comparable 
standard within six months of the 
publication date of a final standard. 
These States include: Alaska. Arizona, 
California, Connecticut (for State and 
local government employees only), 
Hawaii, Indiana, Iowa, Kentucky, 
Maryland. Michigan. Minnesota. 

Nevada. New Mexico, New York (for 
State and local government employees 
only). North Carolina. Oregon, Puerto 
Rico, South Carolina, Tennessee, Utah, 
Vermont, Virginia. Virgin Islands. 
Washington, Wyoming. Until such time 


as a State standard is promulgated. 
Federal OSHA w'ill provide interim 
enforcement assistance, as appropriate. 

List of Subjects 

29 CFR Port 1910 

Air contaminants. Occupational 
safety and health. Permissible exposure 
limits. Health. Risk assessment. 
Construction, Maritime. Shipyards, 
Longshoring, Marine terminals. 
Agriculture. 

29 CFR Part 1915 

Air contaminants. Hazardous 
substances. Longshore and harbor 
workers, Occupational safety and 
health. Permissible exposure limits. 
Vessels. 

29 CFR Part 1917 

Air contaminants. Hazardous 
substances. Longshore and harbor 
workers. Occupational safety and 
health. Permissible exposure limits. 

29 CFR Part 1918 

Air contaminants. Freight, Hazardous 
substances, Longshore and harbor 
workers. Occupational safety and 
health. Permissible exposure limits. 
Vessels. 

29 CFR Part 1926 

Air contaminants. Construction 
industry. Hazardous substances. 
Occupational safety and health. 
Permissible exposure limits. 

29 CFR Part 1928 

Air contaminants. Agriculture, 
Occupational safety and health. 
Permissible exposure limits. 

IX. Authority 

This document has been prepared 
under the direction of Dorothy L Strunk, 
Acting Assistant Secretary of Labor for 
Occupational Safety and Health. U.S. 
Department of Labor, 200 Constitution 
Avenue NW., Washington. DC 20210. 
Pursuant to section 6 of the 
Occupational Safety and Health Act of 
1970 (29 U.S.C. 655), section 4 of the 
Administrative Procedures Act (5 U.S.C. 
551), 29 CFR part 1911 and Secretary of 
Labor’s Orde/ No. 1-90 (55 FR 9033). it is 
proposed to amend 29 CFR parts 1910, 
1915.1917,1918.1920 and 1928 as set 
forth below. 

Signed at Washington. DC., this 29 day of 
May. 1992. 

Dorothy L. Strunk. 

Acting Assistant Secretary of Labor, 

X. Standard 

OSHA proposes to amend 29 CFR part 
1910, subpart Z as follows: 
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PART 1910—OCCUPATIONAL SAFETY 
AND HEALTH STANDARDS 

1. The authority citation For Subparl Z 
continues to read in part as follows: 

Authority: Secs. 6. 8 Occupational Safety 
and Health Act. 29 U.S.C. 655. 657: Secretary 
of Ubor’s Orders 12-n (36 FR 8754), 8-76 (41 
FR 25059). 8-83 (48 FR 35736) or 1-90 (55 FR 
9033). as applicable: and 29 CFR part 1911. 

AH of subpart Z issued under section 6(b] 
of the Occupational Safety and Health Act, 

29 U.S.C. 655(b] except those substances 
listed in the Final Rule Limits columns of 
Table 2^1-A. which have identical limits 
listed in the Transitional Limits columns of 
Table 2S-1-A, Table Z-2 or Table Z-3. The 
latter were issued under section 6(a) (29 
U.S.C 655(a)). 

Section 1910.1000, the Transitional Limits 
columns of Table 2S-1-A. Table Z-2 and 
Table Z-3 also issued under 5 U.S.C. 553. 

S 1910.1000, the Transitional Limits columns 
of Table 2^1-A. Table Z-2 and Table Z-3 not 
issued under 29 CFR part 1911 except for the 
arsenic, benzene, cotton dust, and 
formaldehyde listings. 

« « * * * 

2. It is proposed to amend § 1910.1000 
by adding a new paragraph (f)(5) to read 
as follows: 

§ 1910.1000 Air contaminants. 

(f) Effective dates, start-up dates and 
transitional provisions 

* • • • « 

(5) For the exposure limits for asphalt, 
fiberglass and mineral wdo\ the effective 
date shall be [90 days after the date of 
publication of final rule in the Federal 
Register], the start-up date for 
compliance through any reasonable 
combination of engineering controls 
work practices and personal protective 
equipment shall be (8 months after the 
date of publication of the final rule in 
the Federal Register) and the start-up 
date for compliance using the methods 
of compliance specified in paragraph (e) 
of this section shall be (2 years after the 
date of publication in the Federal 
Register). 

3. It is proposed to amend § 1910.1000, 
Table Z-l-A by inserting new entries as 
follows: 

(a) After the entry for Asbestos insert 
into the Substance column the entry 
"Asphalt fumes (total particulate)", 
insert in the CAS No. column "8052-42- 
4" and insert in the Final rule limits, 
TWA, mg/m^ column the entry "5". 

(b) After the entry for Ferrovanadium 
emst, insert into the Substance column 
the entry "Fibrous glass" and insert into 
the Final rule limits. TWA. columns the 
entry “l f/cc". 

(c) After the entry for Mica, insert into 
the Substance column the entry 
"Mineral wool" and insert into the Final 


rule limits, TWA, columns the entry "1 
f/cc". 

OSHA proposes to amend 29 CFR 
parts 1915,1917,1918.1926 and 1926 as 
follows: 

I. OSHA proposes to amend 29 CFR 
part 1915 as follows: 

PART 1915—SHIPYARDS 

1 . It is proposed to revise the authority 
citation for part 1915 to read as follows: 

Authority: Sec. 41, Longshore and Harbor 
Workers Compensation Act (33 U.S.C. 941); 
secs 4. 6. 8. Occupational Safety and Health 
Act of 1970 (29 U.S.C. 853. 655, 65.7); Secretary 
of Labor's Order No. 12-71 (36 FR 8754). 8-76 
(41 FR 25059). 9-83 (48 FR 35736) or 1-90 (55 
FR 9033). as applicable; 29 CFR Part 1911. 

Section 1915.99 also issued under 5 U.S.C. 
553. 

§ 1915.5 {Amended] 

2 . It is proposed to amend S 1915.5 by 
removing the paragraph which reads: 

Threshold Limit Values. 1970, 
American Conference of Governmental 
Industrial Hygienists. 1014 Broadway. 
Cincinnati, Ohio 45202, Subpart B, 

§ 1915.12 (a)(3) and (b)(3): Subpart C. 

§ 1915.32(b). 

3. It is proposed to amend § 1915.12 by 
revising paragraphs (a)(3) and (b)(3) to 
read as follows: 

§ 1915.12 Precautions before entering. 

(a) Flammable atmospheres and 
residues. 

• « * A • 

(3) If the atmosphere in the space to 
be entered is found to contain a 
concentration of flammable vapor or gas 
below the level immediately dangerous 
to life as defined in § 1915.152(b)(1). but 
above the permissible exposure limits 
specified in 29 CFR 1915. subpart Z, 
employees shall be protected in 
accordance with the requirements of 29 
CFR 1915, subpart Z. 

(b) Toxic atmospheres and residues. 

***** 

(3) If the atmosphere in the space to 
be entered is found to contain a 
concentration of toxic contaminants 
below the level immediately dangerous 
to life as defined in § 1915.152(b)(1). but 
above the permissible exposure limits 
specified In 29 CFR 1915. subpart Z. 
employees shall be protected in 
accordance with the requirements of 29 
CFR 1915, subpart Z. 
***** 

4. It is proposed to amend § 1915.32 by 
revising paragraph (b) to read as 
follows: 


§ 1915.32 Toxic cleaning solvenU. 

* * « • • 

(b) The requirements of 29 CFR 1915. 
subpart Z shall be followed. 

***** 

Subparts M-Y—[Reserved] 

5. It is proposed to reserv'e subparts 
M-Y and to add a new subpart Z 
consisting of § 1915.1000 to read as 
follows: 

Subpart Z—Toxic and Hazardous 
Substances 

§1915.1000 Air contaminants. 

(a) Exposure limits. An employee’s 
exposure to any substance listed in 
Table Z, Shipyards shall be limited in 
accordance with the requirements of the 
following paragraphs of this section: 

(1) Final Rule Limits Columns. An 
employee's exposure to any substance 
listed in Table Z, Shipyards shall not 
exceed the Time Weighted Average 
(TWA). Short Term Exposure Limit 
(STEL) and Ceiling Limit specified for 
that substance in Table Z under the 
Final Limits columns. 

(2) Skin Designation. To prevent or 
reduce skin absorption, an employee's 
skin exposure to substances listed in 
Table Z, Shipyards with an "X" in one 
or both of the Skin Designation columns 
following the substance name shall be 
prevented or reduced to the extent 
necessary in the circumstances through 
the use of gloves, coveralls, goggles, or 
other appropriate personal protective 
equipment, engineering controls or work 
practices. 

(3) Definitions. The following 
definitions are applicable to Table Z. 
Shipyards: 

(i) Time weighted average (TWA) is 
the employee's average airborne 
exposure in any 8-hour work shift of a 
40-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) 
is the employee’s 15-minute time 
weighted average exposure which shall 
not be exceeded at any time during a 
work day unless another time limit is 
specified in a parenthetical notation 
below the limit. If another time period is 
specified, the time weighted average 
exposure over that time period shall not 
be exceeded at any time during the 
working dhy. 

(iii) Ceiling is the employee’s 
exposure which shall not be exceeded 
during any part of the work day. If 
instantaneous monitoring is not feasible, 
then the ceiling shall be assessed as a 
15-minute time weighted average 
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exposure which shall not be exceeded at 
any time over a working day. 

(b) Computation formulae. The 
computation formula which shall apply 
to employee exposure to more than one 
substance for which d-hour time 
weighted averages are listed in subpart 
Z of 29 CFR Part 1915 in order to 
determine whether an employee is 
exposed over the regulatory limit is as 
follows: 

(1) {i) The cumulative exposure for an 
5>hour work shift shall be computed as 
follows: 

E=(C.T.+Q,T„+ . . . C„TJ-8 
Where: 

E is the equivalent exposure for the working 
shift 

C is the concentration during any period of 
time T where the concentration remains 
constant. 

T is the duration in hours of the exposure at 
the concentration C. 

The value of E shall not exceed the 8- 
hour time weighted average specified in 
subpart Z or 29 CFR part 1915 for the 
material involved. 

(ii) To illustrate the formula 
prescribed in paragraph (d}(l)(i] of this 
section, assume that Substance A has an 
S-hour time weighted average limit of 
100 ppm noted in Table Z. Assume that 
an employee is subject to the following 
exposure: 

Two hours exposure at 150 ppm 
Two hours exposure at 75 ppm 
Four hours exposure at 50 ppm 
Substituting this information in the 
formula, we have 

(2X150+2X754 4 X 50)4-8 = 81.25 ppm 

Since 81.25 ppm is less than 100 ppm, 
the 8-hour time weighted average limit, 
the exposure is acceptable. 

(2) (i] In case of a mixture of air 
contaminants an employer shall 
compute the equivalent exposure as 
follows: 


E«={C,+L, + C*-4l4)+ . . . (Cn-L„) 

Where: 

E* is the equivalent exposure for the mixture. 
C is the concentration of a particular 
contaminant. 

L is the exposure limit for that substance 
specified in subpart Z of 29 CFR part 1915. 

The value of En, shall not exceed unity 

( 1 ). 

(ii) To illustrate the formula 
prescribed in paragraph (d)(2)(i) of this 
section, consider the following 
exposmes: 


B 

c 

D 


Substance 


Actual 
concentra¬ 
tion of 8 hr. 
exposure 
tppn') 


8 hr. TWA 
PEL (ppm) 


500 

45 

40 


1000 

200 

200 


Substituting in the formula we have: 

Em=5004-1,000+45 -r 200+40 4 200 
Era=0.500+0.225+ 0.200 
Em=0.925 

Since Em is less than unity (1), the 
exposure combination is within acceptable 
limits. 

(c) Methods of compliance. To 
achieve compliance with paragraphs (a) 
and (b) of this section administrative or 
engineering controls must Hrst be 
implemented whenever feasible. When 
such controls are not feasible to achieve 
full compliance, protective equipment or 
other protective measures shall be used 
to keep the exposure of employees to air 
contaminants within the limits 
prescribed in this section. Any 
equipment and technical measures used 
for this purpose must first be approved 
for each particular use by a competent 
industrial hygienist or other technically 
qualiHed person. 

(d) Effective and start-up dates —(1) 
Effective date. The effective date for Ae 


permissible exposure limits specified in 
the Final Rule Limits columns of Table 
Z. Shipyards is [90 days after date of 
publication in the Federail Register). 

(2) Start-up dates, (i) The permissible 
exposure limits specified in the Pinal 
Rule Limits columns of Table Z. 
Shipyards shall be achieved by any 
reasonable combination of engineering 
controls, work practices and personal 
protective equipment from the effective 
date through [4 years after date of 
publication in the Federal Register). 

(ii) The permissible exposure limits 
specified in the Final Rule Limits 
columns of Table Z. Shipyards shall be 
achieved by the method of compliance 
specified in paragraph (c) of this section 
commencing [4 years after date of 
publication in the Federal Register). 

(iii) The skin designation in the Final 
Rule Limits colunms shall be complied 
with commencing on the effective date. 

(3) Transitional provision. The 
permissible exposure limits specified in 
the Transitional Limits columns of Table 
Z, Shipyards (which are a Time 
Weighted Average unless proceeded by 
a **C” in which case they are a ceiling) 
shall be achieved by the methods of 
compliance specifted in paragraph (c) of 
this section from the effective date 
through [4 years after date of 
publication in the Federal Register). 

(4) Stays. If any new or amended 
provisions or new or revised limits for 
any substance or substances are either 
administratively stayed or judicially 
stayed or vacated, then the existing 
provisions or limits for those substances 
specified in the Transitional Limits 
columns of Table Z. Shipyards shall 
remain in effect imtil such stay is lifted, 
or indefinitely if the limit is vacated. 
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11. OSHA proposes to amend 29 CFR 
Part 1917 as follows: 

PART 1917->MARINE TERMINALS 

1. It is proposed to revise the authority 
citation for part 1917 to read as follows: 

Authority: Sec. 41. Longshore and Harbor 
Workers Compensation Act (33 U.S.C. 941): 
secs. 4. 6. 8. Occupational Safety and Health 
Act of 1970 (29 U.S.C. 653.655, 657): Secretary 
of Labor’s Order No. 12-71 (36 FR 8754). 8-78 
(41 FR 25059), 9-83 (48 FR 35736) or 1-90 (55 
FR 9033). as applicable: 29 CFR Part 1911. 

Section 1917.28 also issued under 5 U.S.C. 
553. 

2. It is proposed to amend S 1917.1 by 
revising paragraph (a)(2)(ii] as follows: 

§ 1917.1 Scope and applicability. 

(a) * • • 

( 2 ) * • * 

(ii) Toxic and hazardous substances. 
29 CFR 1917, Subpart Z applies generally 
except when a substance or cargo is 
contained within a sealed intact means 
of packaging or containment complying 
with Department of Transportation or 
International Maritime Organization 
requirements: ^ 

• • « • * 

3. It is proposed to amend § 1917.2 by 
revising paragraph (p)(l] as follows: 

$1917.2 Definitions. 

• * • • • 

(p) Hazardous cargo» material 
substance or atmosphere means: 

(1) Any substance listed in 29 CFR 
1917, subpart Z. A hazardous 
atmosphere, or hazardous level of a 
hazardous cargo, material, substance or 
atmosphere or a hazardous vapor 
concentration exists for any substance 
covered by 29 CFR 1917 or subpart Z 
when the exposure level in the marine 
terminal workplace is above the 
permissible exposure limits specified in 
29 CFR 1917. subpart Z: 

• * • « • 

4. It is proposed to amend $ 1917.23 by 
revising paragraph (a) to read as 
follows: 

$ 1917.23 Hazardous atmospheres and 
substances. (See $ 1917.2 (p)). 

(a) Purpose and scope. This section 
covers areas in which the employer is 
aware that a hazardous atmosphere or 
substance may exist except that 29 CFR 
1917, subpart Z always applies pursuant 
to its terms, and except that paragraphs 
(b) through (e) of this section do not 


* The International Maritime Organization 
publishes the International Maritime Dangerous 
Goods Code to aid compliance with the 
International legal requirements of the International 
Convention for the Safety of Life at Sea. 1960. 


apply where one or more of the 
following sections apply: Section 1917.22 
Hazardous cargo: $ 1917.24 Carbon 
monoxide: $ 1917.25 Fumigants, 
pesticides, insecticides and hazardous 
preservatives: $ 1917.73 Menhaden 
terminals: $ 1917.152 Welding, cutting, 
and heating (hot work): and $ 1917.153 
Spray painting. 

* * • • « 

5. It is proposed to amend $ 1917.24 by 
revising paragraph (a) as follows: 

$ 1917.24 Carbon monoxide. 

(a) Exposure limits. The carbon 
monoxide content of the atmosphere in 
a compartment room, building, vehicle, 
railcar or any enclosed space shall be 
maintained at not more than 35 ppm 
(0.(X)35%) as an 8-hour time weighted 
average and employees shall be 
removed from the enclosed space if the 
carbon monoxide concentration exceeds 
100 parts per million (0.01%). The short 
term exposure limit in outdoors non- 
enclosed spaces shall be 200 ppm 
(0.02%) measured over a 5 minute 
period. 

« • • • « 

Subparts H-Y [Reserved] 

6. It is proposed to reserve Subparts 
H-Y and to add a new Subpart Z 
consisting of $ 1917.1(X)0 to read as 
follows: 

Subpart Z^Toxic and Hazardous 
Substances 

$ 1917.1000 Air Contaminants. 

(a) Exposure limits. An employee’s 
exposure to any substance listed in 
Table Z, Longshoring and Marine 
Terminals shall be limited in accordance 
with the requirements of the following 
paragraphs of this section: 

(1) Final Rule Limits Columns. An 
employee’s exposure to any substance 
listed in Table Z. Longshoring and 
Marine Terminals shall not exceed the 
Time Weighted Average (TWA). Short 
Term Exposure Limit (STEL) and Ceiling 
Limit specified for that substance in 
Table Z. Longshoring and Marine 
Terminals under the Final Rule Limits 
columns. 

(2) Skin Designation. To prevent or 
reduce skin absorption, an employee’s 
skin exposure to substances listed in 
Table Z. Longshoring and Marine 
Terminals with an “X” in one or both of 
the Skin Designation columns following 
the substance name shall be prevented 
or reduced to the extent necessary in the 
circumstances through the use of gloves, 
coveralls, goggles, or other appropriate 
personal protective equipment, 
engineering controls or work practices. 


(3) Definitions. The following 
definitions are applicable to Table Z, 
Longshoring and Marine Terminals: 

(i) Time weighted average (TWA) is 
the employee’s average airborne 
exposure in any 8-hour work shift of a 
4()-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) 
is the employee’s 15-minute time 
weighted average exposure which shall 
not be exceeded at any time during a 
work day unless another time limit is 
specified in a parenthetical notation 
below the limit. If another time period is 
specified, the time weighted average 
exposure over that time period shall not 
be exceeded at any time during the 
working day. 

(iii) Ceiling is the employee’s 
exposure which shall not be exceeded 
during any part of the work day. If 
instantaneous monitoring is not feasible, 
then the ceiling shall be assessed as a 
15-minute time weighted average 
exposure which shall not be exceeded at 
any time over a working day. 

(b) Computation formulae. The 
computation formula which shall apply 
to employee exposure to more than one 
substance for which 8-hour time 
weighted averages are listed in subpart 
Z in order to determine whether an 
employee is exposed over the regulatory 
limit is as follows: 

(l)(i) The cumulative exposure for an 
8-hour work shift shall be computed as 
follows: 

E=(C.T.+C,T|.-|. . . . C.TJ-8 
Where:" 

E is the equivalent exposure for the 
working shift. 

C is the concentration during any period 
of time T where the concentration 
remains constant. 

T is the duration in hours of the exposure 
at the concentration C. 

The value of E shall not exceed the ^ 
hour time weighted average specified in 
subpart Z or 29 CFR part 1917 for the 
material involved. 

(ii) To illustrate the formula 
prescribed in paragraph (d)(l)(i) of this 
section, assume that Substance A has an 
8-hour time weighted average limit of 
100 ppm noted in Table Z. Assume that 
an employee is subject to the following 
exposure: 

Two hours exposure at 150 ppm 

Two hours exposure at 75 ppm 

Four hours exposure at 50 ppm 

Substituting this information in the 
formula, we have 

(2Xl50-i-2X75-H4X50)-f8=81.25 ppm 

Since 81.25 ppm is less than 100 ppm, 
the 8-hour time weighted average limit, 
the exposure is acceptable. 
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(2)(i) In case of a mixture of air 
contaminants an employer shall 
compute the equivalent exposure as 
follows: 

E* = (Ci-rL i- f 
Where: 

Em is the equivalent exposure for the 
mixture. 

C is the concentration of a particular 
contaminant. 

L is the exposure limit for th at su bstance 
specified in subpart Z of 29 CFR part 
1917. 

The value of E« shall not exceed unity 
(!)• 

(ii) To illustrate the formula 
prescribed in paragraph (d)(2)(i) of this 
section, consider the following 
exposures; 


B 

C 

D 


Substance 

Actual 

concentra¬ 

tion of a- 
hour 

exposure 

(ppm) 

8-hr.TWA 
PEL (ppm) 


500 

1.000 


45 

200 

.. 

40 

200 


Substituting in the formula we have: 

Em=500^ 1.000 +45 -r 200-f 40 ^ 200 
£,=0.500 + 0.225 + 0.200 
£,=0.925 

Since is less than unity (1), the 
exposure combination is within 
acceptable limits. 

(c) Methods of compliance. To 
achieve compliance with paragraph (a) 
of this section administrative or 
engineering controls must first be 
implemented whenever feasible. When 
such controls are not feasible to achieve 


full compliance, protective equipment or 
other protective measures shall be used 
to keep the exposure of employees to air 
contaminants within the limits 
prescribed in this section. Any 
equipment and technical measures used 
for this purpose must first be approved 
for each particular use by a competent 
industrial hygienist or other technically 
qualified person. Whenever respirators 
are used, their use shall comply with 
§ 1917.92 which cross references 29 CFR 
1910.134. 

(d) Sealed containers, (1) When a 
substance or cargo is contained within a 
sealed, intact means of packaging or 
containment complying with 
Department of Transportation or 
International Maritime Organization 
requirements, then the rest of this 
section is not applicable. 

(2) When sealed, intact means of 
packaging complying with Department 
of Transportation or International 
Maritime Organization requirements 
containing substances or cargo break, 
leak or are damaged so that there is a 
reasonable possibility of leakage, the 
exposure limits specified in 29 CFR Part 
1917, Subpart Z are applicable. These 
exposure limits shall be met by any 
reasonable combination of engineering 
controls work practices and personal 
protective equipment. 

(e) Effective and start-up dates, —(1) 
effective date. The effective date for the 
permissible exposure limits specified in 
the Final Rule Limits columns of Table 
Z, Longshoring and Marine Terminals is 
[90 days after date of Publication in the 
Feder^ Register]. 

(2) Start-up dates, (i) The permissible 
exposure limits specified in the Final 


Rule Limits colunms of Table Z, 
Longshoring and Marine Terminals shall 
be achieved by any reasonable 
combination of engineering controls, 
work practices and personal protective 
equipment from the effective date 
through (4 years after date of 
publication in the Federal Register). 

(ii) The permissible exposure limits 
specified in the Final Rule Limits 
columns of Table Z, Longshoring and 
Marine Terminals shall be achieved by 
the method of compliance specified in 
paragraph (c) of this section 
commencing [4 years after date of 
publication in the Federal Register]. 

(iii) The skin designation in the Final 
Rule Limits columns shall be complied 
with commencing on the efiective date. 

(3) Transitional provision. The 
permissible exposure limits specified in 
the Transitional Limits columns of Table 
Z, Longshoring and Marine Terminals 
(which are a Time Weighted Average 
unless preceded by a **C** in which case 
they are a Ceiling] shall continue to be 
achieved by the methods of compliance 
specified in paragraph (c) of this section 
from the effective date through (4 years 
after date of publication in the Federal 
Register]. 

(4) If any new or amended provisions 
or new or revised limits for any 
substance or substances are either 
administratively stayed or judicially 
stayed or vacated, then the existing 
provisions or limits for those substances 
specified in the Transitional Limits 
columns of Table Z. Longshoring and 
Marine Terminals shall remain in effect 
until such stay is lifted, or indefinitely if 
the limit is vacated. 
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III. OSHA proposes to amend 29 CFR 
part 1918 as follows: 

PART 1918—LONGSHORINQ 

1. It is proposed to amend the 
authority citation for Part 1918 to read 
as follows: 

Authority: Sec. 41, Longshore and Harbor 
Workers Compensation Act (33 U.S.C. 941); 
secs. 4, 6.8, Occupational Safety and Health 
Act of 1970 (29 U.S.C. 853, 855, 857); Secretary 
of Labor's Order No. IZ-Tl (38 FR 8754), 8-78 
(41 FR 25059), 9-83 (48 FR 35738) or 1-90 (55 
FR 9033), as applicable. 

Sections 1918.90 and 1918.92 also issued 
under 5 U.S.C 553 and 29 CFR Part 1911. 

2. It is proposed to amend § 1918.93 by 
revising paragraph (a)(l)(ii), and 
removing paragraphs (e) and (f) as 
follows: 

$ 1918.93 Ventilation and atmospheric 
conditions. 

(a) Ventilation requirements with 
respect to carbon monoxide: 

(1) (i) • * * 

(ii) The carbon monoxide content of 
the atmosphere in a compartment, room, 
building, hold, vehicle, railcar or any 
enclosed space shall be maintained at 
not more than 35 ppm per million 
(0.0035%) as an 8-hour time weighted 
average and employees shall be 
removed from the enclosed space if the 
carbon monoxide concentration exceeds 
100 parts per million (0.01%). The short 
term exposure limit in outdoors, non- 
enclosed spaces shall be 200 ppm 
(0.02%) measured over a 5 minute 
period. 

* * * • • 

Subparts K-Y—[Reserved] 

3. It is proposed to reserve subparts 
K~Y and to add a new subpart Z 
consisting of S 1918.1000 to read as 
follows: 

Subpart Z—Toxic and Hazardous 
Substances 

§ 1918.1000 Air contaminants. 

(a) Exposure limits. An employees 
exposure to any substance listed in 
Table Z, Longshoring & Marine 
Terminals (located at 29 CFR 1917.1000) 
shall be limited in accordance with the 
requirements of the following 
paragraphs of this section: 

(1) Final Rule Limits Columns. An 
employee's exposure to any substance 
listed in Table Z, Longshoring & Marine 
Terminals shall not exceed the Time 
Weighted Average (TWA), Short Term 
Exposure Limit (STEL) and Ceiling Limit 
specified for that substance in Table Z— 
Longshoring and Marine Terminals 
under the Final Rule Limits columns. 


(2) Skin Designation. To prevent or 
reduce skin absorption, an employee's 
skin exposure to substances listed in 
Table Z, Marine Terminals & 
Longshoring with an "X" in one or both 
of the Skin Designation columns 
following the substances name shall be 
prevented or reduced to the extent 
necessary in the circumstances through 
the use of gloves, coveralls, goggles, or 
other appropriate personal protective 
equipment, engineering controls or work 
practices. 

(3) Definitions. The following 
definitions are applicable to Table Z, 
Longshoring & Marine Terminals: 

(i) Time weighted overage (TWA) is 
the employee's average airborne 
exposure in any S-hour work shift of a 
40-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) 
is the employee's 15-minute time 
weighted average exposure which shall 
not be exceeded at any time during a 
work day unless another time limit is 
specified in a parenthetical notation 
below the limit. If another time period is 
speciRed, the time weighted average 
exposure over that time period shall not 
be exceeded at any time during the 
working day. 

(iii) Ceiling is the employee's 
exposure which shall not be exceeded 
during any part of the work day. If 
instantaneous monitoring is not feasible, 
then the ceiling shall be assessed as a 
15-minute time weighted average 
exposure which shall not be exceeded at 
my time over a working day. 

(b) Computation formulae. The 
computation formula which shall apply 
to employee exposure to more than one 
substance for which 8-hour time 
weighted averages are listed in subpart 
Z of 29 CFR Part 1918 in order to 
determine whether an employee is 
exposed over the regulatory limit is as 
follows: 

(l)(i) The cumulative exposure for an 
8-hour work shift shall be computed as 
follows: 

E=(C«T.4CbT5-i- . . . CnTJ^a 
Where. 

E is the equivalent exposure for the 
working shift. 

C is the concentration during any period 
of time T where the concentration 
remains constant. 

T is the duration in hours of the exposure 
at the concentration C. 

The value of E shall not exceed the 8- 
hour time weighted average speciHed in 
Subpart Z or 29 CFR Part 1918 for the 
material involved. 

(ii) To illustrate the formula 
prescribed in paragraph (d)(l)(i) of this 
section, assume that Substance A has an 
8-hour time weighted average limit of 


100 ppm noted in Table Z. Assume that 
an employee is subject to the following 
exposure: 

Two hours exposure at 150 ppm 

Two hours exposure at 75 ppm 

Four hours exposure at 50 ppm 

Substituting this information in the 
formula, we have 

(2Xl50-f^2X75+4X50)-r8=81.25 ppm 

Since 81.25 ppm is less than 100 ppm, 
the 8-hour time weighted average limit, 
the exposure is acceptable. 

(2)(i) in case of a mixture of air 
contaminants an employer shall 
compute the equivalent exposure as 
follows: 

E«=(C,h-L,-i-C 2^U)+ . . . (C«~L„) 
Where: 

Em is the equivalent exposure for the 
mixture. 

C is the concentration of a particular 
contaminant. 

L is the exposure limit for that substance 
specified In Subi>art Z of 29 CFR Part 
1918. 

The value of E^ shall not exceed unity 

( 1 ). 

(ii) To illustrate the formula 
prescribed in paragraph (d)(2](i) of this 
section, consider the following 
exposures: 


Substance 

Actual 
concentra¬ 
tion of 8 
hour 

exposure 

(ppm) 

8 hr. TWA 
PEL (ppm) 

B__ 

500 

1,000 

C_____ 

45 

200 

D.... 

40 

200 



Substituting in the formula we have: 

Em=500-rl.000-t-45-r200-|-40-f-200 
Em=0.5004-0.225 +0.200 
Em=0.925 

Since Em is less than unity (1), the 
exposure combination is within 
acceptable limits. 

(c) Methods of compliance. To 
achieve compliance with paragraph (a) 
of this section administrative or 
engineering controls must first be 
implemented whenever feasible. When 
such controls are not feasible to achieve 
full compliance, protective equipment or 
other protective measures shall be used 
to keep the exposure of employees to air 
contaminants within the limits 
prescribed in this section. Any 
equipment and technical measures used 
for this purpose must first be approved 
for each particular use by a competent 
industrial hygienist or other technically 
qualified person. 
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(d) Sealed containers. (1) When a 
substance or cargo is contained within a 
sealed, intact means of packaging or 
containment complying with 
Department of Transportation or 
International Maritime Organization 
requirements then the rest of this section 
is not applicable. 

(2) When sealed, intact means of 
packaging complying with Department 
of Transportation or International 
Maritime Organization requirements 
containing substances or cargo break, 
leak or are damaged so that there is a 
reasonable possibility of leakage, the 
exposure limits specified 29 CFR Part 
1918, Subpart Z are applicable. These 
exposure limits shall be met by my 
reasonable combination of engineering 
controls, work practices and personal 
protective equipment. 

(e) Effective and start-up dates. (1) 
Effective date. The effective date for the 
permissible exposure limits specified in 
the Final Rule Limits columns of Table 
Z, Longshoring & Marine Terminals is 
[90 days after date of publication in the 
Federal Register). 

(2) Start-up dates, (i) The permissible 
exposure limits specified in the Final 
Rule Limits columns of Table Z. 
Longshoring & Marine Terminals shall 
be achieved by any reasonable 
combination of engineering controls, 
work practices and personal protective 
equipment from the effective date 
through [4 years after date of 
publication in the Federal Register). 

(ii) The permissible exposure limits 
specified in the Final Rule Limits 
columns of Table Z. Longshoring & 
Marine Terminals shall be achieved by 
the methods of compliance specified in 
paragraph (c) of this section 
commencing [4 years after date of 
publication in the Federal Register). 

(iii) The skin designation in the Final 
Rule Limits columns shall be complied 
with commencing on the effective date. 

(3) Transitional provision. The 
permissible exposure limits specified in 
the Transitional Limits columns of Table 
Z. Longshoring & Marine Terminals 
(which are Time Weighted Averages 
unless proceeded by a *’C’* in which 
case they are ceilings] shall continue to 
be achieved by the methods of 
compliance specified in paragraph (c) of 
this section through [4 years after date 
of publication in the Federal Register). 

(4) If any new or amended provisions 
or new or revised limits for any 
substance or substances are either 
administratively stayed or judicially 
stayed or vacated, then the existing 
provisions or limits for those substances 
specified in the Transitional Limits 
columns of Table Z, Longshoring & 
Marine Terminals shall remain in effect 


until such stay is lifted, or indefinitely if 
the limit is vacated. 

IV. OSIiA proposes to amend 29 CFR 
part 1926 as follows: 

PART 1926—CONSTRUCTION 

1. It is proposed to revise the authorhy 
citation for 29 CFR part 1926. subpart D 
as follows: 

Authority: Sec. 107, Contract Work Hours 
and Safety Standards Act (Construction 
Safety Act) (40 U.S.C. 333); secs. 4. 6. 8. 
Occupational Safety and Health Act of 1970 
(29 U.S.C. 653, 655, 657); Secretary of Labor’s 
Order No. 12-71 (36 FR 8754), 8-76 (41 FR 
25059). 9-63 (48 FR 35736) or 1-90 (55 FR 9033) 
as applicable. 

Sections 1926.55 and 1926.59 also issued 
under 5 U.S.C. 553 and 29 CFR Part 1911. 

2. It is proposed to revise § 1926.55 to 
read as follows: 

9 1926.55 Air contaminants. 

(a) Exposure limits. Employers shall 
prevent exposure of employees to 
inhalation of substances above the 
exposure limits specified in Table Z, 
Construction and minimize skin 
absorption as follows: 

(1) An employee’s exposure to any 
substance in Table Z, Construction 
under the Transitional Limits columns, 
the exposure limit of which is preceded 
by a ”C” shall at no time exceed the 
exposure limit given for that substance 
in Table Z, Construction under the 
Transitional Limits columns. 

(2) An employee’s exposure to any 
substance in Table Z. Construction 
under the Transitional Limits columns, 
the exposure limit of which is not 
preceded by a ”C”, shall not exceed the 
8-hour time Weighted Average given for 
that substance in Table Z, Construction 
under the Transitional Limits columns in 
any 8-hour work shift of a 40-hour work 
week. 

(3) An employee’s exposure to any 
substance listed in Table Z. 

Construction shall not exceed the Time 
Weighted Average (TWA). Short Term 
Exposure Limit (STEL) and Ceiling Limit 
specified for that substance in Table Z, 
Construction under the Final Rule Limits 
columns. 

(4) To prevent or reduce skin 
absorption, an employee’s skin exposure 
to substances listed in Table Z, 
Construction with an “X” in one or both 
of the Skin Designation columns 
following the substance name shall be 
prevented or reduced to the extent 
necessary in the circumstances through 
the use of gloves, coveralls, goggles, or 
other appropriate personal protective 
equipment, engineering controls or work 
practices. 


(5) The following definitions are 
applicable to the Final Rule Limits 
columns of Table Z. Construction: 

(i) Time weighted average (TWA) is 
the employee’s average airborne 
exposure in any 8-hour work shift of a 
40-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) 

is the employee’s 15-minute time 
weighted average exposure which shall 
not be exceeded at any time during a 
work day unless another time limit is 
specified in a parenthetical notation 
below the limit. If another time period is 
specified, the time weighted average 
exposure over that time period shall not 
be exceeded at any time during the 
working day. ♦ 

(iii) Ceiling is the employee’s 
exposure which shall not be exceeded 
during any part of the work day. If 
instantaneous monitoring is not feasible, 
then the ceiling shall be assessed as a 
15-minute time weighted average 
exposure which shall not be exceeded at 
any time over a working day. 

(b) Methods of compliance. To 
achieve compliance with paragraph (a) 
of this section, administrative or 
engineering controls must first be 
implemented whenever feasible. When 
such controls are not feasible to achieve 
full compliance, protective equipment or 
other protective measures shall be used 
to keep the exposure of employees to air 
contaminants within the limits 
prescribed in this section. Any 
equipment and technical measures used 
for this purpose must first be approved 
for each particular use by a competent 
industrial hygienist or other technically 
qualified person. Whenever respirators 
are used, their use shall comply with 

§ 1926.103. 

(c) Computation formulae. The 
computation formula which shall apply 
to employee exposure to more than one 
substance for which 8-hour time 
weighted averages are listed in Table Z, 
Construction in order to determine 
whether an employee is exposed over 
the regulatory limit is as follows: 

(l)(i) The cumulative exposure for an 
8-hour work shift shall be computed as 
follows: 

E = (C,T,-*-CtTb-f- . . .CnT„)T-8 
Where: 

E is the equivalent exposure for the working 
shift. 

C is the concentration during any period of 
time T where the concentration remains 
constant. 

T is the duration in hours of the exposure at 
the concentration C. 

The value of E shall not exceed the 8-hour 
time weighted average specified in Table Z. 
Construction for the material involved. 
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(ii) To illustrate the formula 
prescribed in paragraph (d)(l)(i) of this 
section, assume that Substance A has an 
8-hour time weighted average limit of 
100 ppm noted in Table Z. Assume that 
an employee is subject to the following 
exposure: 

Two hours exposure at 150 ppm 
Two hours exposure at 75 ppm 
Four hours exposure at 50 ppm 
Substituting this information in the 
formula, we have: 

(2X150-1-2X75-|-4X50)-r8=81.25 ppm 

Since 81.25 ppm is less than 100 ppm, 
the 8-hour time weighted average limit« 
the exposure is acceptable. 

(2](i) In case of a mixture of air 
contaminants an employer shall 
compute the equivalent exposure as 
follows: 

E*»(Ci-t-l4 -f C|-rl«)4- • • • (Ca-i-lJ 
Where: 

Ei. it the equivalent exposure for the mixture. 
C is the concentration of a particular 
contaminant 

L is the exposure limit for that substance 
specified in Table Z, Construction. 

The value of E. shall not exceed unity (1). 

(ii) To illustrate the formula 
prescribed in paragraph (d)(2)(i) of this 
section, consider the following 


exposures: 


Substance 

Actual 
concentra¬ 
tion of 8 
hour 

exposure 

(ppm) 

8 hr. TWA 
PEL (ppm) 

R .. 

500 

1000 

c .. 

45 

200 

D. 

..-. 

40 

200 


Substituting in the formula we have: 

Em=500 -r 1.000 -I- 45 - 200-I-40 -r 200 
Em *0.5000.225-t-0.200 
Em=0.025 

Since Em is less than unity (1), the 
exposure combination is within 
acceptable limits. 

(d) Effective and start-up dates — (1) 
Effective date. The effective date for the 
permissible exposure limits specified in 
the Final Rule Limits columns of Table 
Z, Construction is [90 days after date of 
publication in the Federal Register]. 

(2) Start-up dates, (i) The permissible 
exposure limits specified in the Final 
Rule Limits columns of Table Z. 
Construction shall be achieved by any 
reasonable combination of engineering 
controls, work practices and personal 
protective equipment from the effective 


date through [4 years after date of 
publication in the Federal Register]. 

(ii) The permissible exposure limits 
specified in the Final Rule Limits 
columns of Table Z, Construction shall 
be achieved by the method of 
compliance specified in paragraph (b) of 
this section commencing (4 years afier 
date of publication in the F^eral 
Register). 

(iii) The skin designations in the Final 
Rule Limits columns shall be complied 
with commencing on the effective date. 

(3) Transitional provision. The 
permissible exposure limits specified in 
the Transitional Limits columns of Table 
Z, Construction shall continue to be 
achieved by the methods of compliance 
specified in paragraph (b) of this section 
t^ugh [4 years after the date of 
publication in the Federal Register]. 

(4) If any new or amended provisions 
or new or revised limits for any 
substance or substances are either 
administratively stayed or judicially 
stayed or vacated, then the existing 
provisions or limits for those substances 
specified in the Transitional Limits 
columns of Table Z, Construction shall 
remain in effect until such stay is lifted, 
or indefinitely if the limit is vacated. 
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V. OSHA proposes to amend 29 CFR 
part 1928 as follows: 

PART 1928 —AGRICULTURE 

1. It is proposed to revise the authority 
citation for part 1928 to read as follows: 

Authority: Secs. 6. 6 Occupational Safety 
and Health Act 29 U.S.C. 655.657; Secretary 
of Ubor’s Order. No. 12-7 (36 FR 8754). 8-76 
(41 FR 25059). 9-83 (48 FR 35736) or 1-90 (55 
FR 9033] as applicable: and 29 CFR Part 1911. 

Subparts J-Y—[Reserved] 

2. It is proposed to reserve Subparts J- 
Y and to add a new Subpart Z consisting 
of § 1928.1000 to read as follows: 

Subpart Z—Toxic and Hazardous 
Substances 

§ 1928.1000 Air contaminants. 

(a) Exposure limits. An employee’s 
exposure to any substance listed in 
Table Z, Agriculture shall be limited in 
accordance with the requirements of the 
following paragraphs of this section: 

(1) Final Rule Lhnit Columns. An 
employee’s exposure to any substance 
listed in Table Z. Agriculture shall not 
exceed the Time Weighted Average 
(TWA). Short Term Exposure Limit 
(STEL) and Ceiling Limit specified for 
that substance in Table Z. Agriculture 
under the Final Rule Limits columns. 

(2) Skin Designation. To prevent or 
reduce skin absorption, an employee’s 
skin exposure to substances listed in 
Table Z, Agriculture with an “X” in the 
Skin Designation column following the 
substance name shall be prevented or 
reduced to the extent necessary in the 
circumstances through the use of gloves, 
coveralls, goggles, or other appropriate 
personal protective equipment, 
engineering controls or work practices. 

(3) Definitions. The following 
definitions are applicable to the Final 
Rule Limits columns of Table Z, 
Agriculture: 

(i) Time weighted average (TWA) is 
the employee’s average airborne 
exposure in any 8-hour work shift of a 
40-hour work week which shall not be 
exceeded. 

(ii) Short term exposure limit (STEL) 
is the employee’s 15-minute time 
weighted average exposure which shall 
not be exceeded at any time during a 
work day unless another time limit is 
specified in a parenthetical notation 
below the limit If another time period is 
specified, the time weighted average 
exposure over that time period shall not 


be exceeded at any time during the 
working day. 

(iii) Ceiling is the employee’s exposure 
which shall not be exceeded during any 
part of the work day. If instantaneous 
monitoring is not feasible, then the 
ceiling shall be assessed as a 15-minute 
time weighted average exposure which 
shall not be exceeded at any time over a 
working day. 

(b) Computation formulae. The 
computation formula which shall apply 
to employee exposure to more than one 
substance for which 8-hour time 
weighted averages are listed in subpart 
Z of 29 CFR Part 1918 in order to 
determine whether an employee is 
exposed over the regulatory limit is as 
follows: 

(1) (i) The cumulative exposure for an 
8-hour work shift shall be computed as 
follows: 

E=(C,T. + CtT^+. . .C„TJ-f8 
Where: 

E is the equivalent exposure for the working 
shift. 

C is the concentration during any period of 
time T where the conoantration remains 
constant 

T is the duration in hours of the exposure at 
the concentration C 

The value of E shall not exceed the 8-hour 
time weighted average specified in Subpart Z 
or 29 CFR Part 1918 for the material involved. 

(ii) To illustrate the formula 
prescribed in paragraph (d){l)(i) of this 
section, assume that Substance A has an 
8-hour time weighted average limit of 
1(X) ppm noted in Table Z. Assume that 
an employee is subject to the following 
exposure: 

Two hours exposure at 150 ppm 
Two hours exposure at 75 ppm 
Four hours exposure at 50 ppm 
Substituting this information in the 
formula, we have: 

(2X150-1-2 X 75 + 4 X 50)4-8=81.25 ppm 

Since 81.25 ppm is less than 100 ppm. 
the 8-hour time weighted average limit, 
the exposure is acceptable. 

(2) (i) in case of a mixture of air 
contaminants an employer shall 
compute the equivalent exposure as 
follows: 

Em = (C,4-L,+C,-^U) + . . .(C„-^L«) 

Where: 

Ejb is the equivalent exposure for the mixture. 
C is the concentration of a particiilar 
contaminant. 

L is the exposure limit for that sub stance 
specified in subpart Z of 29 CFR part 1918. 


The value of F.« shall not exceed unity (1). 

(ii) To illustrate the formula 
prescribed in paragraph {d)(2)(i) of this 
section, consider the following 
exposures: 


Substance 

Actual 
concentra¬ 
tion of 0 
hour 

exposure 

(ppm) 

8 hr. TWA 
PEL (ppm) 

B.. 

500 

1000 

C... 

45 

200 

° —.. 

40 

200 


Substituting in the formula we have: 

E„, = 500 ^ 1W)+45 -r 200 + 40 4- 200 
E„,=0.500+0.225 + 0.200 
E« = 0825 

Since Em is less than unity (1). the 
exposure combination is within 
acceptable limits. 

(c) Methods of compliance. To 
achieve compliance with paragraph (a) 
of this section administrative, work 
practice or engineering controls must 
first be implemented whenever feasible. 
When such controls are not feasible, 
respirators or other protective measures 
shfidl be used to keep the exposure of 
employees to air contaminants within 
the limits prescribed in this section. 
Whenever respirators are used, their use 
shall comply with 29 CFR § 1910.134. 

(d) Effective and Start-up dates —(1) 
Effective date. The effective date for the 
permissible exposure limits specified in 
the Final Rule Limits columns of Table 
Z. Agriculture is (90 days after date of 
publication in the Federal Register!. 

(2) Start-up dates (i) The permissible 
exposure limits specified in the Final 
Rule limits columns of Table Z. 
Agriculture shall be achieved by any 
reasonable combination of engineering 
controls, administrative controls, work 
practices and personal protective 
equipment effective (1 year after date of 
publication in the Federal Register). 

(ii) The permissible exposure limits 
specified in the Final Rule Limits 
columns of Table Z, Agriculture shall be 
achieved by the method of compliance 
specified in paragraph (b) of this section 
effective [4 years after date of 
publication in the Federal Register). 

(iii) The skin designations in the Final 
Rule Limits columns shall be complied 
with commencing (1 year after date of 
publication in the Federal Register]. 
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TABLE Z.—Agriculture 


Proposed Final Rule Limits 


Substance 

CAS No* 


TWA 


STEL 


CEILING 

SKifi 

Desig- 

% 


ppm* 

mg/m *• 

ppm* 

mg/m 

ppm 

* mg/m** 

natioo 

Acetaidebyde.. .. 

75-07-0 

64-19-7 

109-24-7 

100 

10 

160 

150 

270 




Acetic add... 




Acetic anhydride- .. . 

Acetone .,. .. 

1800 

70 

14 

5 

1000 

60 

2400 

5 

20 

- 

67-64-1 

75-05-6 

79-27-6 

50-76-2 

107-02-6 

79-06-1 

750 

40 

1 

Acetonitrile..... 




Acetylene tatrabromide — .. 

ivO 




AcetytaalicyUc acid (Aspirin). . 






Acrolein....... .. 

0.1 

0.25 

0.03 

03 

0.8 




Acrylamide... . —. „ 










X 

Acrylic add.... 

79-10-7 

107-13-1 

309-00-2 

107-18-6 

107-05-1 

106-92-3 

2179-59-1 

1344-28-1 

10 

2 

30 






Acrytonitrile'; see 1910.1045_ _ ___ 

10 




X 

V 

AM^ . 


0.25 




A 

Alfylalcnhni 

2 

Jk 

1A 



X 

A»^ Chloride . . 

1 

9 

a 

9 

lU 

6 



X 

Alf^ fltyddyl ether (AGE) .. . 

5 

o 

• 22 

12 

10 

q 




Allyl propyl disulfide .. ...... .. 

2 

16 




aipha-Akjrnina ...— .. . ... 


W 




Total dust - V 


10 

5 






Respirahle fraction. -nnT.vvn.,.........o 








Afumintim (as Al) ... 

7429-90-5 








Metal ... 








Total dust . ., 



15 

5 






Reapirahle fraction.. - v. ....: 








Pyro powdera .- Vr, ,. , 



5 






Welding fumes'- . .. 



5 






Soluble salts... ... ___ 



2 






AJkylS . .-r.rr.r . . . 



2 






2-Aminoethanofc see Ethanolamine-^...^...,.^^ .. .. . 









2* Amirx>pyndine . 

504-29-0 

0.5 

2 






Amitrole .- - 

61-62-5 

7664-41-7 

12125-02-9 

7773-06-0 

02 






Ammonia ... . ^ 


35 

27 

20 




Ammonium chloride fume 


10 




Ammonium tulfamate . 






Total dust . . .. 


in 






Resoirable fraction . . .. . 



5 






rvAmyl acetate. . 

628-63-7 

inn 







sec-Amyl acetate . 

626-36-0 

62-53-3 

29191-52-4 

7440-36-0 

66-86-4 

7440-36-2 

• Uv 

125 

2 

0^0 

650 

g 






Aniline and homdogs .. 





w 

Antsidine (o-. p>iaomera) . . 


0.5 

0.5 

0.3 

0.01 





A 

Antimony and comoounds (as Sh). 

ANTU (aloha NaDhthvtthtoureal ...' . 

— 

— 

— 

— 

— 

A 

Arsenic, inorganic compounds (aa As)*; see 1010.1018....... 

Arsenic, organic compounds (as As) _ ^ _ 

— 

— 

— 

— 

— 

- 

7440-38-2 

7764-42-1 

Varies 

0.5 

02 

0.2 t/cc 

Arsine.... 

0.05 






Asbestos*: see 1910.1001 and 1910 1ioi 


1 f/cc 
(30 




‘ . 

• 





Asphalt (petroleum) fumes. 

8052-42-4 

1912-24-9 

66-50-0 

7440-39-3 

7727-43-7 


5 


min.) 




Atrazine..... i 


c 






Azinphos-methyl... 


D 

0.2 

0.5 





X 

Barium, soluble compounds (as Ba). 






Barium sulfate. 







Total dust. 



% A 






Respirable fraction. 

Benomyf... 

17804-35-2 

— 

rU 

5 

— 

— 

— 

— 

— 

Total dust. 


in 






Respirable fraction. 



•u 






Benzene see 1910.1028....... 

71-43-22 

1 


c 





P-Befuoqutnooe: see Ouinona.. 

Benzo(a)pyfene: see Coal tar pitch vnbitikM 








Benzoyl peroxide. 

94-36-0 

100-44-7 

7440-41-7 


c 






Benzyl chloride_ 

Beryllium and berylHum compouryls (as Be) 

1 

0.002 

9 

5 

0025 

(30 

— 

— 

— 

- 

— 







Biphenyl; see Diphenyl___ 



nwi.) 






Bismuth tellunde. Undoped. 

Total dust* 2 L...... „ 

1304-62-1 


15 

c 






Respirable fraclioo. 








Bismuth teiluride. Se-dooed. 

1304-62-1 


w 

5 






Borates, tetra. sodium salts. 








Anhydrous.... 

Decahydrate. 

Pentahydrale_ * ' . 

1330-43-4 

1303-96-4 

12179-04-3 

1303-66-2 

— 

10 

10 

10 

— 

— 

— 

— 

— 

Boron oxide.. 







Total dust_ 


10 
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TABLE 2.—Agriculture—Continued 


Proposed Rna) Rule Um^s 


Substance CAS No.^ TWA STEL CEILiNQ D^. 




ppm* 

mg/m 

ppm* 

mg/m 

ppm* 

mg/m 

nation 

Boron tribron^kJe...... 

10294-33-4 

_ 

_ 

_ 

_ 

1 

10 


Boron trifluoride..... 

7637-07-2 




... 

1 

3 


Bfomacil..-..... 

314-40-9 

1 

10 

— 

... 

.. 

.. 


Bromine.. ......___ . 

7726-96-6 

0.1 

0.7 

0.3 

2 

— 



Bromine pentafiuoride ____ 

7789-30-2 

0.1 

07 


— 

.. 



Bromoform.. .... 

75-25-2 

0.5 

5 


— 

— 

— 

X 

Butadiene (1.3-6iitadiene) \ see 55 FR 32736__ 

106-90-0 

2 

— 

10 


.. 

— 


Butane..... 

106-97-8 

600 

1900 


.. 

— 

_ 


Butanethiol; see Butyl mercaptan____ 









2>Butanor)e (Methyl ethyl ketone).. ..._ _ 

78-93-3 

200 

590 

300 

885 


— 


2'Butoxyethanol.. ............ ....._..... 

111-76-2 

25 

120 

— 

— 

— 


X 

n-Butyl-acetate...... __ 

123-86-4 

150 

710 

200 

950 

— 

.. 


sec-Butyl acetate.. .... __ 

105-46-4 

200 

950 



— 

— 


tert-But^ acetate___ 

540-88-5 

200 

950 

— 


— 

— 


Butyl acrylate.. _... .. .... 

141-32-2 

10 

55 

— 

— 

— 

— 

... 

n-Butyl aicohol- 

71-36-3 



— 

— 

50 

150 

X 

sec-Butyl alcohol.... . __ ..._ ....... 

78-92-2 

100 

305 






tert-Butyl alcohol _............-r,...., 

75-65-0 

100 

300 

150 

450 

— 

— 


Butylamine— - ... _ _ 

109-78-9 

— 


— 

— 

5 

15 

X 

tert-Butyl chromate (aa OrO*)___ 

1189-65-1 

... 



.. 


0.1 

X 

n-Butyl glycidyl ether (8QE)... _ _ . _ 

2426-08-6 

25 

135 




— 

... 

n-Butyl lactate ____ _ .... ... 

138-22-7 

5 

25 

— 

— 



... 

Butyl mercaptan ... . .™....... 

109-79-5 

0.5 

1.5 

— 

.. 

— 

1. 


o-sec-Butylphenol ..... .... .. 

89-72-5 

5 

30 

— 

.. 

— 

.. 

X 

p-tert-Buty1toluene ......... 

96-51-1 

10 

60 

20 

120 

— 

— 

.. 

Cadmium fume and dust (as Cd)see 55 FR 4052 _ 

7440-43-9 

— 

0.001 

— 

0.005 







or 


or 







0.005 

0.025 




Calcium catbonaia.... —...-.... 

1317-65-3 








Total tillpU -- - - 


— 

IS 

— 

— 

— 

— 

.. 

RespHiiMi fraction - ----- 



5 


— 

— 

— 


Calcium cyanamide . .. . 

156-62-7 

— 

0.5 


— 

— 

— 


C^aidum hydroxide .... 

1305-62-0 








Total dust .. . .... 


_ 

15 


_ 

.. 


.. 

Respirable fraction ... . . 


— 

5 



— 

— 

— 

Calcium oxide . .... . . 

1305-78-6 


5 


— 



— 

Calcium silicate. .. .. _ __ 

1344-95-2 



1 





Total dust .... ... 



15 

_ 

— 

— 

.. 

— 

Respirable fraction ..... 


... 

5 

— 

— 

.. 

— 

— 

Calcium auHata... . 

7778-16-9 








Total dust _ _ _ _ 



15 


.. 

— 


— 

Respirable fraction ........ 


— 

5 


— 

— 

— 

— 

Camphor, synthetic . ....._.....__...._ 

76-22-2 

— 

2 

— 


— 

— 

— 

Caprolactam ... . ... 

105-60-2 








Dust .. . 



1 

... 

3 


— 

— 

Vapor ... . ..... 


5 

20 

10 

40 

— 


— 

Captafol (Ddolatan) .. . 

2425-06-1 

— 

0.1 



— 

— 

— 

Captan .. ....... 

133-06-2 

— 

5 

.. 

— 

— 

— 

— 

Carbaryl (Sevin) . . 

63-25-2 


5 

— 

— 

.. 

— 

— 

Carbofuran (Furadan) _______.... 

1563-66-2 

— 

0.1 

— 

— 

— 

— 

— 

Carbon black ... .. 

1333-66-4 

— 

3.5 

— ^ 

... 

— 

— 

— 

Carbon dioxide ........................... 

124-38-910,000 

18.000 

30,000 

54600 


— 

— 

Carbon disulfide .......... 

75-15-0 

4 

12 

12 

36 

— 

— 

X 

Carbon monoxida .... 

630-08-0 

35 

40 

... 


200 

229 

— 

Carbon tetrabromide _ .......... .. .. 

556-13-4 

0.1 

1.4 

06 

4 

.. 

— 

— 

Carbon tetrachloride ........ ... __ _ 

56-23-5 

2 

12.8 

... 

.. 

— 

— 


Carbonyl fluoride ... ...._ 

353-50-4 

2 

5 

6 

15 

— 

— 

— 

Catechol (PyrocatachoO_ 

120-60-9 

5 

20 

.. 


— 

— 

X 

Celkiioae..... 

9004-34-6 








Total dust--- 


... 

15 



— 

— 


Respirable fraction ...... 


... 

5 

... 

.. 


— 

— 

Cesium hydroxide . - . 

21351-79-1 

... 

2 


... 


— 

— 

Chkxdane. . 

57-74-9 


06 



— 

— 

X 

Chlorinated camphene.... 

6001-35-2 


0.5 

... 

1 

— 

— 

X 

Chtorinatad ffiphanyl nxida ,. 

55720-99-5 

—i 

0.5 

... 

.. 

— 

— 

— 

Chlorine......... 

7782-50-5 

0.5 

1.5 

1 

3 

— 

— 

• 

Chlorina dioxide. 

10049-04-4 

0.1 

a3 

06 

09 

-. 

— 

— 

Chkxine tnfkiodde .... 

7790-91-2 



.. 

... 

0.1 

0.4 


Chloroacetaidehyde... 

107-20-0 

— 

— 

— 

— 

1 

3 


a04oroacetophenooe (Phenacyl chloride). 

532-27-4 

0.05 

0.3 


— 

— 

— 


Chkxoacetyl chloride....... 

79-04-9 

0.05 

0.2 

— 


— 

— 


Chlorobenzene.-.. . 

108-90-7 

75 

350 

.. 

.. 

— 

— 


o-Chlorobenzyftdeoa malononitfile. .... 

2698-41-1 





0.05 

0.4 

X 

Chlorobromomethane. .... 

74-97-6 

200 

1050 

— 

— 

— 

— 

““ 
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TABLE Z.—Agriculture—Corrtinued 


Proposed Final Rule Limits 


Substance 


CAS No.* 


TWA 


STEL 


CEIUNQ 

Skin 

Desig- 

nation 

ppm* 

mg/m 

ppm* 

mg/m •• 

ppm 

• mg/m 

75-4M 

1000 

3500 






53469-21-9 


1 





X 

11097-69-1 


0.5 


— 

— 

— 

X 

67-66-3 

2 

9.78 






600-25-9 

2 

10 






76-15-3 

1000 

6320 






76-06-2 

0.1 

0.7 

... 





126-99-6 

10 

35 





X 

2039-67-4 

50 

285 

75 

428 


- 


95-49-6 

50 

250 

... 





1929-62-4 










15 

— 

— 

— 

-i- 



— 

5 


.. 




2921-69-2 

— 

0.2 

... 




X 

Varies with 








compound 

— 


.» 


0.1 



744947-3 


0.5 

... 





7440-47-3 


0.5 

_ 

.. 




7440-47-3 

— 

1 

— 

— 

— 

— 

— 

2971-90-6 

• 








— 

15 

— 

— 

— 


.. 


— 

5 

— 

— 


... 

... 


— 

2 

— 

— 

— 

— 



— 

0.1 

— 

— 

— 

— 


65966-93-2 


0.2 






7440-494 

— 

0.05 

... 





10210-69-1 

— 

0.1 

.. 





16842-03-6 


0.1 





_ 

7440-50-6 









— 

0.1 

— 

— 



_ 


— 

1 

—> 

— 


— 

_ 


— 

0.5 

— 

— 

— 

— 

— 

by a vertical 

eiutriatof cotton dust sampler or equivalent instrument Where 11 is not feasible to use 

r be used. In these circumstances the exposure limit is 1 mg/m» 

respirable dust personal tampier 

136-79-7 









— 

10 

c 

— 

— 

— 

— 

— 

1319-77-3 

5 

a 

22 

z 

z 



X 

123-73-9; 

2 

6 

.. 





4170-30-3 








299-86-5 

_ 

5 

.. 

__ 




96-62-6 

50 

245 





X 

420-04-2 

— 

2 

.. 

_ 




Varies with 








Compound 

— 

5 


_ 

.. 



460-19-5 

10 

20 


.. 




506-77-4 

.. 


.. 


0.3 

0.6 


110-82-7 

300 

1050 

_ 





106-93-0 

50 

200 

.. 


.. 


X 

108-94-1 

25 

100 

.. 




X 

110-83-6 

300 

1015 

.. 


* 



106-91-6 

10 

40 

.. 

.. 




121-62-4 

— 

1.5 


_ 



X 

542-92-7 

75 

200 






287-92-3 

600 

1720 

.. 


... 



13121-7(V-6 

— 

5 


.. 

.. 



94-75-7 


10 

.. 





17702-41-9 

0.05 

93 

915 

0.9 



X 

8065-46-3 

— 

91 

.. 




X 

123-42-2 

50 

240 

— 

— 

— 

— 


333-41-5 


0.1 





X 

334-68-3 

0.2 

0.4 


_ 




19287-45-7 

0.1 

91 


.. 



_ 

96-12-6 

0.001 


.. 




X 

102-61-6 

2 

14 

.. 

.. 




107-694 

1 

5 

2 

10 




84-74-2 

— 

5 

_ 

.. 




7572-29-4 

— 

— 

— 

— 

01 

0.4 

.. 


2'ChlorO'l .3-butadiene; see beta-Chkxoprene^ 
Chlorodffluoromethane. 

Chlorodiphenyl (42% Chkxine) (PC8). 
Chlorodiphenyl (54% Chkxine) (PC8).. 


l-Chloro2.3-epoxypropane: see Epichiorohydhn. 
2'Chloroethano(; see Ethytene chkxohydfin™.... 

Chkxoethylene; see Vinyl chkxide... 

Chloroform (Trichloromethane) ... 

l-Chkxo-l-nftropropane. 

ChloropentafHioroethane.—..... 

Chkxoplcfin..—.. 

beta-Chkxopren a ... 

o-Chkxostyrene...... 

oO^kxotolueno..... 


2-Chloro-6-(trichloromethyO pyddioe.. 

Total dust.... 

Respirable fractkxi... 

ChiofpjMtos.. 


Chromic add and chromates (as CrO»)_ 

Chromium (II) compounds (as Or)__ 

Chromium Oil) compounds (as Cr).... 

Chromium metal (as Cr)...... 

Chrysene; see Coal tar pitch volatHee_ — _ 

Ctopi^....... 

I otal dust....... 

Respirable fraction....... 

Coal dust 0o« than 5% SiO*), Respirable fraction ___ 

Coal dust (greater than or equal to 5% SOi). Respirable 

quartz fraction...... 

Cod tar pitch volatiles (benzene soluble fraction), anthra* 


Cobalt metal, dust, arxJ fume (as Co). 
Cobalt carbonyl (as Co)...... 


Copper.—. 

FuiT>e (as Cu).... 

Ousts and mists (as Cu)... 
Cotton dust*; see 1910.1043... 


Crag herbicide (Sesone).. 

Total dust. 

Respirable fraction... 


CrotonakJehyde. 

Crufomate__ 

Cumene__ 


Cyanamide... 

Cyanides (as CN).. 


Cyanogen-- 460 - 11^-5 

Cyanogen chkxide 

Cydohexarw_ 

Cydohexarx)!_ 

Cydohexarxxie_ 

Cydohexene_ 

Cydohexylamlne.... 

Cydonite.. 


Cydopentadiene.. 

Cydopentane_ 

Cyhexatin.. 


2.4-0 (Oichiofopheooxyacetic add).. 
Oecaborar^e... 


O^cetooe alcohol (4-Hydroxy-4-methyl-2-pentarKX>e)..... 

1,2-Oiamlnoethane; see Ethylenediamine___ 

Oiazinon.... 

Oiazomethar)e.... .. 

oiborar^e.!. 

• J;Cibfomo-3<*kxopropane ( 0 ^) <; sm Voi 0 . 1044 " 


Oibutyi phthaiate.!!!!.!!..!!!!!!!!!!. 

Otchkxoacetylene.. 75 ^ 
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TABLE 2.—Agriculture—Continued 


Substance 


o^Ochlorobenzene... - 

p-Dichlofobenzene..- -. *. 

Dichiorodffluoromethane.... 

1.3-Oichkxo-5.S-<fifyietby( hydantoin. 

DteWorodiphenynnchlofoethane (DDT)... 

1.1 •Dk:h{oroethane. 

1.2- Dich(oroettiylene... 

Dichloroethyl ether. 

Dichloromethane. see Methy>er>e chloride. 

DichiofomofKifluoroniethane.... 

1,1*DicWoro-1-nitroethar>o. 

1.2>Dichtoropropane; see Propylene dichiohde. 

1 .S-^Xchloropropene. 

2^-Oichk)fOpropionic ackJ. 

Dichlorotetraffuoroethane....... 

Dichlorvos (DDVP).... 

Dfcrotophos..... 

Dicyclopentadiene.... 

Dicyclopentadienyf iron____ 

Total dust....... 

Respirable fraction___..._ 

Dieldfin.........___ 

Diethanolamine.. .......__ 

Diethylamine..:.. 

2-Diethyiaminoethanol............. 

Dtethylene triamme.- .* 

Diethyl ether see Ethyl ether__ _ __ 

Diethyl ketone... . . 

Diethyl phthalate......... 

Difluorodibromomethane....... 

Diglyddyl ether (DGE)____ 

Dth^o>yt>enzene; see Hydroquinone.......___ 

Diisobutyl ketone.... 

Ditsopropylamme........ 

Dimethoxymethane; see Methylal____ 

Dimethyl acetamide.... 

Dimethylamine... 

Dimeth^aminobenzene; see Xylidine_............ 

Dimeth^aniiine (N-Dimethytaniline)™..™...,... 

Dimeth^benzene; see Xyler^e...... 

Dimeth^ 1 ^•dibromO‘2;2-dichloroethyl phosphate. 

Dimethytformamide....... 

2.6-DimethyM>heptanone: see Diisobutyl ketone... 

1.1 -Dimethylhydrazine... 

Dimethylphthatate....... 

Dimethyl sulfate.... 

Dinitolmide (3.5-Dinitro-o>toiuamide)__ 

Dinitrobenzene (all isomers)____ 

(meta).. ZLZ.IIZII. 

(para).-.—..... 

Dinitro-o-cresol____ 

Dinitrotoluene....... 

Dioxane (Diethylene dioxide)... 

Dioxathion (Delnav)... 

Diphenyl (Biphenyl)... 

D. "lenylamine... 

Diphenylmethane diisocyanate; see Methylene bisphenyl 

Isocyanate.... 

Diprop^ene glycol methyl ether. 

Dffxop^ ketone. 

Diquat....... 

Di-sec octyl phthalate (Di-(2-ethythexyl) phthalate)_ 

Disulfiram..... 

Disulfoton_____ 

2 .d-Oi-ten-butyf-p-€re 80 l_____ 

DiuiOn....... 

Divinyl benzene........ 

Emery...._______ 

Total dust........ 

Respirable fraction... 

Endosulfan......... 

Endrm______ 

Epichiorohydrin___ 

EPN______ 

1.2- Epoxypropane; see Propylene oxide.. 





Proposed Rnal Rule Limits 



CAS No* 


TWA 


STEL 


c:eiung 


ppm* 

mgym ** 

ppm* 

mg/m 

ppm 

■ mg/m 

95-50-1 




_ 

50 

300 

100-46-7 

75 

450 

110 

675 

— 

_ 

75-71-6 

1000 

4050 

— 

— 

— 


116-52-5 

— 

02 

— 

0.4 

— 

_ 

50-29-3 

— 

1 

— 

— 



75-34-3 

100 

400 

— 

— 

— 

_ 

540-59-0 

200 

790 

— 

— 

— 


111-44-4 

5 

30 

10 

60 

— 

— 

75-43-4 

10 

40 

_ 




594-72-9 

2 

10 

— 

— 

— 

— 

542-75-6 

1 

5 





75-99-0 

1 

6 

— 

— 

— 


76-14-2 

1000 

7000 

— 

— 

— 


62-73-7 

— 

1 

— 

— 

_ 

_ 

141-66-2 

— 

0.25 

— 

— 

_ 

_ 

77-73-6 

5 

30 

— 

— 

— 

_ 

102-54-5 


10 




_ 


— 

5 

— 

-- 

— 


60-57-1 

— 

0.25 


— 


_ 

111-42-2 

3 

15 

— 

— 

— 


109-80-7 

10 

30 

25 

75 

— 

... 

100-37-8 

10 

50 

— 

— 

— 


111-40-0 

1 

4 

— 

— 

— 

— 

96-22-0 

200 

705 

_ 

_ 



84-66-2 

— 

5 



— 


75-61-6 

100 

860 


— 

— 


2238-07-5 

0.1 

05 

— 

— 

— 

— 

108-63-8 

25 

150 

_ 




106-16-0 

5 

20 

— 

— 

— 

— 

127-10-5 

10 

35 


_ 


_ 

124-40-3 

10 

18 

— 

— 

— 

— 

121-69-7 

5 

25 

10 

50 

— 

— 

300-76-5 


3 


_ 



68-12-2 

10 

30 

— 

— 


— 

57-14-7 

0.5 

1 




_ 

131-11-3 

— 

5 


— 

— 

— 

77-76-1 

0.1 

0.5 

— 

— 

— 

— 

146-01-6 

— 

5 

— 

— 


— 


— 

1 


— 


— 

528-20-0 

90-65-0 

100-25-4 

534-52-1 


0.2 





25321-14-6 

— 

1.5 

— 

— 

— 

— 

123-01-1 

25 

90 

— 

— 

— 

— 

78-34-2 

— 

02 

— 

— 

— 

— 

92-52-4 

0.2 

1 

— 

— 

— 

— 

122-30-4 

— 

10 

— 

— 

— 

— 


34590-94-8 

100 

600 

150 

000 

— 

— 

123-10-3 

50 

235 

— 

— 

— 

— 

85-00-7 

— 

0.5 

— 

— 

— 

— 

117-61-7 

— 

5 

— 

10 

— 

— 

07-77-8 

— 

2 

— 

— 

— 

— 

296-04-4 

— 

0.1 

_ 


— 

— 

128-37-0 

— 

10 

_ 

_ 


— 

330-54-1 

— 

10 

— 

_ 

— 

— 

1321-74-0 

10 

50 


— 

— 

— 

12415-34-8 








— 

10 

— 

— 

— 

— 



5 


_ 


— 

11S-20-7 

_ 

0.1 


_ 


— 

72-20-6 

— 

0.1 



— 

— 

106-80-6 

2 

8 

— 

— 

— 

— 

2104-64-5 

— 

0.5 

— 

— 

— 

— 


Skin 

Desig- 

natxyi 


X 


X 


X 


X 

X 


X 


X 


X 

X 

X 


X 


X 


X 

X 

X 

X 


tlxxxx xtxclx XX 
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TABLE Z.—Agriculture—Continued 


Substance 


2 . 3 -Epoxy-1-propanol: see Glycidol...^.— - 

Ethanethtol; see Ethyl mercaptan.. 

Ethanolamine..—---—. 

2-Etho)cyethanol (Celtosolve)--- 

2-Ethoxy6thyl acetate (Cellosolve acetate)... 

Ethyl acetate-------—.... 

Ethyl acrylate..... 

Eth^ alcohol (Ethanol)...—... 

Ethylamine.-.....—. 

Ethyl amyl ketone (5-Methyl-3-hoptanone) ___ 

Ethyi benzene—....... 

Ethyl bromide—.... 

Ethyl butyl ketone (3-Heptanone).... 

Ethyl chloride.... 

Ethyl ether....—...- 

Ethyl formate...... 

Ethyl mercaptan.... 

Ethyl silicate.......... 

Ethylene chkxohydrln.... 

Ethylenediamine ........ 

Ethylene dibromide ______ 

Ethylene dk:hlorlde_________ 

Ethylene glycol..... 

Ethylene glycol dWtrate___ 

Ethylene glycol methyl acetate: see Methyl cellosolve 

acetate....... 

Ethylene oxide see 1910.1047.... 

Ethylidene chloride: see 1,1-Olchloroethane_ 

EthyAdene rxxbomene... 

N-EthylmorphoAne.... 

Fenamiphot -..... 

Fensulfothion (Dasanit)______ 

Fenthion_______ 

Fertam _________ 

Total dust.... ... 

Ferrovanadlum dust....._____..... 

Fibrous glass.____ 

Fluorides (as F)_____;_.... 

Fluorine... 

Ruorotrichloromethane (Trichtorotluoromethane)................. 

Fonofos.... 

Formaldehyde »• ^ see 19190.1048: 56 FR 32302...... 

Formamido......... 

Formic acid_____...__ 

Furfural..........................._... 

Furfuryl alcohol______ 

Gasolino......... 

Germanium tetrahydride.......... 

Giutaraldehyde..... 

Glycerin (mist)..... 

Total dust-....^.........................^.. . . 

Respirable fraction_____ 

Glycidol.................. 

Glycol monoethyl ether, see 2-Ethoxyethanol......... 

Grain dust (oat wheat barley)......... 

Graphite, natural, respirable dust......... 

Graphite, synthetic..... . .... 

Total dust......... 

Respirable fraction...... 

Guthion; see Azinphos methyl_____ 

Gypsum.............. 

Total dust.............. 

Respirable fraction.. . , ....... 

Hafnium.....’ 

Heptachior..... 

Heptarre (n-Heptane)........ 

Hexachlorobutadlene.....!!!,!!!!!!! 

Haxachlorocyclopentadiene__ 

Hexachloroethane______ 

Hcxachloronaphthaione.... 

Huxaftuoroacetooe___ 

rvHoxane...... . 


Proposed Final Rule Limits 


CAS No.* 

TWA 

STEL 

CEILING 

Sktn 

Desig¬ 

nation 


ppm* mg/m** 

ppm* mg/m** 

ppm* mg/m** 


141-43-5 

3 

8 

6 

15 


— 

— 

563-12-2 


0.4 

— 

_ 

_ 


X 

110-80-6 

200 

740 

— 

— 

_ 

_ 

X 

111-15-9 

100 

540 

— 


_ 

_ 

X 

141-78-6 

400 

1400 

— 


_ 


_ 

140-88-5 

5 

20 

25 

100 



X 

64-17-5 

1000 

1900 

— 

_ 


_ 

... 

75-04-7 

10 

18 



_ 



541-85-5 

26 

130 

— . 



_ 


100-41-4 

100 

435 

125 

545 


_ 


74-96-4 

200 

890 

250 

1110 


_ 

_ 

106-36-4 

50 

230 

— 

_ 


_ 

_ 

75-00-3 

1000 

2600 

— 

— 

— 

_ 

_ 

60-29-7 

400 

1200 

500 

1500 



_ 

109-94-4 

100 

300 


... 


_ 

_ 

75-08-1 

0.5 

1 

— 

_ 


_ 


78-10-4 

10 

85 





_ 

107-07-3 

— 

— 

— 

— 

1 

3 

X 

107-15-3 

10 

25 

— 

_ 

_ 

_ 


106- 93-4 

107- 06-2 

20 

1 

4 

50 

(5 min.) 

2 

8 




107-21-1 

— 

— 

— 

— 

50 

125 


628-96-6 

— 

— 

— 

0.1 

— 

— 

X 


75-21-8 

1 

— 

5 

— 

— 

— 

— 

16219-75-3 


_ 

_ 


5 

25 


100-74-3 

5 

23 

_ 

_ 

_ 

_ 

X 

22224-92-6 

— 

0.1 

— 

— 

_ 

_ 

X 

115-90-2 

— 

0.1 

— 

— 

— 

— 

— 

55-38-9 

— 

0.2 

— 

_ 

_ 

_ 

X 

14484-64-1 


— 

10 


— 

— 


— 

12604-58-9 

— 

1 

— 

3 

— 

— 

— 



1 f/cc 

— 

— 

— 

— 

— 

Varies with 

compound 

— 

2.5 

— 

— 

— 

— 

— 

7782-41-4 

0.1 

0.2 

— 

— 

— 

— 

— 

75-69-4 

— 

— 

— 

— 

1000 

5600 

— 

944-22-9 

— 

ai 

— 

— 

— 

— 

X 

50-00-0 

0.75 

— 

2 

— 

— 

— 

— 

75-12-7 

20 

30 

30 

45 

— 

— 

— 

64-18-6 

5 

9 

— 

— 

— 

— 

— 

98-01-1 

2 

8 

— 

— 

— 

— 

X 

98-00-0 

10 

40 

15 

60 

— 

— 

X 

8008-61-9 

300 

900 

500 

1500 

— 

— 

— 

7782-65-2 

0.2 

0.6 

— 

— 

— 


— 

111-30-8 

— 

— ■ 

— 

— 

0.2 

0.6 

— 

56-81-5 


— 

10 

— 

— 

— 

— 

— 


— 

5 


— 


— 

— 

556-52-5 

25 

75 

— 

— 

— 

— 

— 


_ 

10 

_ 





7782-42-5 

— 

2.5 

— 

— 

— 

— 

— 

7782-42-5 


— 

10 

— 

— 

— 

— 

* — 


— 

5 

— 

— 

— 

— 

— 

13397-24-5 


— 

15 

— 

— 

— 

— 

— 


— 

5 

— 

_ 


_ 

— 

7440-58-6 

— 

0.5 


— 

— 

... 

... 

76-44-6 

— 

0.5 

— 

— 

— 

— 

X 

142-82-5 

400 

1600 

500 

2000 

— 

— 

— 

87-68-3 

0.02 

0.24 

— 


— 

— 

— 

77-47-4 

0.01 

0.1 

— 

— 

... 



67-72-1 

1 

10 





X 

1335-87-1 

— 

0.2 


— 

... 

— 

X 

684-16-2 

0.1 

0.7 

— 



_ 

X 

110-54-3 

50 

180 

— 

— 


— 

— 
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TABLE Z.—Agricutture—Continued 


Proposed Rnal Rule Umlte 


SubetaAce 

CASNo.* 

ppm* 

TWA 

mg/m •• 

ppm* 

STEL 

mg/m •• 

ppm 

CEIUNG 

• mg/m»* 

Skin 

Oesig- 

nation 

Hexane Isoows. 

Varies with 









compound 

500 

1800 

1000 

3600 

<— 



2-Hexanone (Methyl rvbutyl ketone)... 

591-78-6 

6 

20 

— 

— 

— 



Hexone (Methyl isobutyl Ketone). . 

106-10-1 

50 

205 

76 

300 

— 

— 

_ 

aec-Hexyl acetate... 

106-64-9 

50 

300 

— 

— 

— 

— 


Hexylene glycol.. 

107-41-6 

— 

— 

— 

— 

25 

125 


Hydrazine... 

302-01-2 

0.1 

0.1 

— 

— 

— 

— 

X 

Hydrogenated terphenyla... 

61786-32-7 

0.5 

5 

— 

— 

— 

— 


Hydrogen bromide... 

10035-10-6 

— 

— 

— 

— 

3 

10 


Hydrogen chloride..... 

7647-01-0 

— 

—* 

— 

— 

5 

7 

... 

Hydrogen cyanide...... 

74-90-8 

— 

— 

4.7 

5 

— 


X 

Hydrogen fluoride (as F)_... 

7664-39-3 

3 

— 

6 

— 

— 

— 


Hydrogen peroxide..^.. ... 

7722-64-1 

1 

1.4 

— 

— 

— 

— 


Hydrogen selenide (as Se)_ _ 

7783-07-6 

0.05 

0.2 

— 

— 

— 

— 


Hydrogen sulfide.....«... __ 

7783-06-4 

10 

14 

15 

21 

— 



Hydroqulnone.. ...... 

123-31-9 

— 

2 

— 

— 

— 

— 


2-Hydroxypropyl acrylate_______ 

999-61-1 

0.5 

3 

— 

— 

— 

— 

X 

Indene... 

95-13-6 

10 

45 

— 

— 

— 



Indium and compounds (as In)... 

7440-74-6 


0.1 

— 

— 

— 



Iodine... 

7553-56-2 


— 

— 

— 

0.1 

1 

_ 

Iodoform..... 

75-47-6 

0.6 

10 

— 

— 

— 

— 

.. 

Iron oxide fume... 

1309-37-1 

— 

10 

— 

— 

— 

— 


Iron pentacaibonyl (as Fe)... 

13463-40-6 

0.1 

0.8 

0.2 

1.6 

— 

— 


Iron salts (soluble) (as Fe). 

Varies with 









compound 

— 

1 

— 

— 

— 

—* 

— 

Isoamyl acetate..... 

123-92-2 

100 

525 

— 

— 

— 

— 

— 

Isoamyl alcohol (primary and secorvdary)___ 

123-51-3 

100 

360 

125 

450 

— 

— 


Isobutyl acetate.... 

110-19-0 

150 

700 

— 

— 

— 

— 


isobutyl alcohoL....... 

78-63-1 

50 

150 


— 

— 

— 

— 

Isooctyl alcohol.... 

26952-21-6 

50 

270 

— 

— 

— 

— 

X 

Isophorone________ 

78-59-1 

4 

23 

— 

— 

— 

— 

— 

Isophorone dHsocyanate_ ___ _ 

4096-71-9 

0.005 


0.02 

— 

— 

— 

X 

2-l8opropoxyethanol.«____ 

109-69-1 

25 

105 

— 

— 

— 

— 

— 

Isopropyl acetate..... 

106-21-4 

250 

950 

310 

1185 

— 

— 

— 

Isopropyl alcohol.... 

67-83-0 

400 

960 

500 

1225 

— 

— 

— 

lsopropylamlr>e...... 

75-31-0 

5 

12 

10 

24 

— 

— 

— 

N*lsopropylaniline... 

768-52-6 

2 

10 

— 

— 

— 

— 

X 

Isopropyl ether.. .. 

108-20-3 

500 

2100 

— 

— 

— 

— 

— 

Isopropyl gfyddyl ether (IGE). 

4018-14-2 

50 

240 

75 

360 

— 

— 

— 

Kaolin... 

1332-58-7 








Total dust... 



10 • 

_ 



—* 

— 

Respirable fraction. 


— 

5 

— 

— 

— 

— 

— 

Ketene........ 

463-61-4 

0.5 

0.9 

1.5 

3 

— 

— 

— 

Lead, Inorganic (as Pb)'; see 1910.1025. 

7439-92-1 

_ 

0.05 

— 

— 

— 

— 

— 

Limestone. 

1317-65-3 








Total dust... 



15 


— 

— 

— 

— 

Respirable fraction... 


_ 

5 

— 

— 

— 

— 

— 

Lindane... .. 

58-89-9 

... 

0.5 


— 

— 

— 

X 

Lithium hydride... 

758067-8 

— 

0.025 

— 

— 

— 

— 

— 

LP.G. (Liquefied petroleum gas).. *“ . 

68476-85-7 

1000 

1800 

— 

•-* 

— 

— 

— 

Magnesite. . 

546-93-0 








Total dust........ 



15 

— 

— 

— 

— 

— 

Respirable fraction_______ 



5 

— 

— 

— 

— 

— 

Magnesium oxide fume______ 

1309-48-4 








Total particulate—__.......... 


— 

10 

— 

— 

— 

— 

— 

Malathion.... 

121-75-5 








Total dust_____ 



10 

_ 

— 

— 

— 

X 

Maleic tnhydride. 

108-31-6 

0.25 

1 


— 

— 

— 

— 

Manganese compour>ds (as Mn). 

7439-96-5 

— 

— 


— 

— 

5 

— 

Mangarrese fume (as Mn). 

7439-96-5 

— 

1 

— 

3 

— 

— 


Manganese cydopentadienyl tricarbonyl (as Mn). 

12079-65-1 

— 

0.1 

— 

— 

— 

— 

X 

Manganese tetroxide (as Mn). 

1317-35-7 

— 

1 

— 

— 

— 

— 

““ 

MaiWe. 

1317-65-3 








Total dust. 


— 

15 

— 

—> 

— 

— 

— 

Respirable fraction. 



5 

— 


— 

— 


Mercury (aryl and inorganic) (as Hg). «.«.. .. 

7439-97-6 

— 

— 


— 

— 

0.1 

X 

Mercury (organo) alkyl compounds (as Hg).««...«. 

7439-97-6 

— 

0.01 

— 

0.03 

— 

— 

X 

Mercury (vapor) (as 1^)____ 

7439-97-6 

— 

0.05 

— 

— 

— 

— 

X 

Mesityl oxide........ 

141-79-7 

16 

60 

25 

100 

— 

— 


Methacryllc acid.«..... 

79-41-4 

20 

70 

— 

— 

— 

— 

X 

Methar>^iol; see Methyl mercaptan «...______ 









Methomyl (Lannate).««.__ ___.«.. 

16752-77-5 

— 

2.5 

— 

— 

— 

— 


Methoxychkx.......... 

72-43-5 








Total dust. ... 



10 


— 

— 

— 


2*MethoxyetharK>l (Methyl celiosolve)....«.... 

109-86-4 

20 

80 

— 

— 

— 

— 

X 

2-Methoxyethanol acetate (Methyl cellosofve acetate). 

110-49-6 

25 

120 

— 

— 

— 

— 

X 










































































































26597 


Fcjgral_^egi»ter_/_VoL^57^J^. 114 / Friday. June 12, 1992 / Proposed Rules 


TABLE Z.—Agriculture—Continued 


Substance 


4*Metboxyphenol.. 

Methyt acetate..*... 

Methyl acetytene (Propyne)... 

Methyl acetytene-pfObadlene mixture (MAPP) _ 

Meth^ acrylate..... 

Methytacryionitnle.... 

Methytai (Dimethoxymethane) .... 

Methyt aicohot ...... 

Methytamine.... 

Methyt amyt alcohol; see Methyt isobutyl cfltfblnol.. 

Methyt n-amyt Ketone..... 

Methyt bromide.... 

Meth^ butyt Ketone; see 2-HexarK)ne. 

Methyt cettosolve: see 2-Methoxyethanot.. 

Methyl cellosolve acetate; see 2-Methoxyethyt acetate .. 

Meth^ chloride....... 

Methyl chloroform (1,1,1-Trichk)roothane)...^.^^.. 

Methyl 2-cyanoecrytate..... 

Methytcydohexane.... 

Methytcydohexanol.... 

o*Methytcyclohexanor>e. 

Methylcyclopentadienyt mar^ganese thcarbonyt (as Mn) 

Methyl demeton. 

4.4‘-Methylene bis (2-chloroaniline) (MBOCA)...: 

Methylene bis (4-cyclo^xyli80cyanate)___ 

Methylene chloride ^ see 56 FR 57036... 

Methyt ethyl Ketor>e (MEK); see 2-Butanona____ 

Methyt ethyl Ketone peroxide (MEKP)..... 

Methyl toffnate... 

Methyt hydrazine (Morx>methyl hydrazine)_____ 

Methyt iodkJe... 

Methyl isoamyl Ketone______ 

Methy4 isobutyl cartxnol.^^........... 

Methyl isobutyl Ketone: see Hexooe....™.^_ 

Methyl isocyanate.... 

Methyl isopropyl Ketone........ 

Methyl mercaptan..... 

Methyt methacrytate.. 

Methyl parathion.. 

Methyt propyl Ketone; see 2-Penlanone___ 

Methyl silicate.... 

aipha-Methyt styrene..... 

Methylene kxsphenyl isocyanate (MDt).... 

Metribuzin...... 

Mica; see Silicates... 

Mineral rool...J..*" 

Molybdenum (as Mo)...1_ 

Soluble compounds____ 

Insoluble coinpounds..... 

Total dust.... 

Respirable fraction___ 

^fonocrotophos (Azodrin)_.... 

Monomethyt andlne... 

Morpholine ..... 

Naphtha (Coal tar)___ 

Naphthalene....... 

NicKal. metal and insoluble compounds (as Ni). 

Nickel, soluble compounds (as Ni) .. 

Nicobne. 

Nitric acid. 

Nitric oxide....... 

P*Nftroaniline.... ^"""ZZ! ^ 

P*Nrtrochlorobenzene..~....ZZ!!ZZZ~ZZZ 

Nrt/oethane. 


Nitrogen dioxide .... 

Nitrogen Irifluortdei:^. .Z’’ 

Nitroglycerin.-Tr........-t,Z 

Nitromethane.ZZ!IZZ 

1 Nitropropane.^Z”ZZ! 

2-Nitropropane. Jill 

N Nitrosodimethytamine; see 1910 1016 

Niuotoluene (all Isomers).. 

o-isomer.... 


m-isomer 

p-isomef. 


CAS No « 



Proposed Final Rule Limits 



TWA 


STEL 

CEILING 

ppm* 

mg/m 

ppm* 

mg/m ** 

ppm* mg/m** 

150-7S-5 


5 




79-20-9 

200 

610 

250 

760 

_ ^ 

74-99-7 

1000 

1650 

_ 

_ 

_ _ 


1000 

1800 

1250 

2250 


96-33-3 

10 

35 

— 

_ 

— — . 

126-96-7 

1 

3 

_ 

•_ 

_ _ 

109-67-5 

1000 

3100 


_ 


67-56-1 

200 

260 

250 

310 


74-69-5 

10 

12 

— 

— 

— — 

110-43-0 

100 

465 

- 



74-63-9 

5 

20 


— 

. _ 


74-87-3 

50 

105 

100 

210 

_ 

... 

71-55-6 

350 

1900 

450 

2450 



137-05-3 

2 

e 

4 

16 

_ 


106-67-2 

400 

1600 

— 



_ 

25639-42-3 

50 

235 

_ 

_ 


_ 

583-60-6 

50 

230 

75 

345 


_ 

12106-13-3 

— 

0.2 

_ 

_ 



8022-00-2 

— 

0.5 

_ 


_ 


101-14-4 

0.02 

0.22 

_ 

_ 

_ 


5124-30-1 

— 

— 

— 

— 

0.01 

0.11 

75-09-22 

25 

— 

125 

— 

— 

— 

1338-23-4 


_ 



0.7 

5 

107-31-3 

100 

250 

150 

375 



60-34-4 

— 

— 

— 

_ 

0.2 

0.35 

74-86-4 

2 

10 

— 

_ 



110-12-3 

50 

240 

— 

_ 

_ 


106-11-2 

25 

100 

40 

165 

— 

— 

624-63-9 

0.02 

0.05 





563-00-4 

200 

705 


_ 

_ 


74-93-1 

0.5 

1 





80-62-6 

100 

410 

_ 




298-00-0 

— 

0.2 

— 

— 

— 

— 

601-84-5 

1 

6 





96-63-9 

50 

240 

100 

485 



101-66-6 

— 


— 

_ 

0.02 

0.2 

21087-64-9 

— 

5 

— 

— 

— 

— 



1 f/oc 



■ 


7439-96-7 


— 

5 

— 

— 

— 

— 


— 

10 

— 

_ 


.. 


— 

5 

— 


_ 

.. 

6923-22-4 

— 

0.25 

_ 




100-61-6 

0.5 

2 


_ 


.. 

110-91-6 

20 

70 

30 

105 

% 

.. 

8030-30-6 

100 

400 


_ 


.. 

91-20-3 

10 

50 

15 

75 



7440-02-0 

— 

1 





7440-02-0 

— 

0.1 




... 

54-11-5 

— 

0.5 




... 

7697-37-2 

2 

5 

4 

10 



10102-43-9 

25 

30 


_ 

_ 


100-01-6 

— 

3 

_ 

_ 

_ 

.. 

98-95-3 

1 

5 


_ 

_ 

... 

100-00-5 

— 

1 




.. 

79-24-3 

100 

310 


_ 

_ 

... 

10102-44-0 

— 

— 

1 

1.6 


.. 

7783-54-2 

10 

29 


_ 


.. 

55-63-0 


_ 


0.1 

_ 

... 

75-52-5 

100 

250 


_ 


... 

108-03-2 

25 

90 


_ 

... 

.. 

79-46-9 

10 

35 


. 1 .. 



62-79-9 


2 

11 


_ 


.. 

88-72-2 

99-06-1 

99-99-0 








Skin 

Desig¬ 

nation 


X 

X 


X 

X 

X 

X 


X 

X 

X 

X 


X 


X 

X 


X 


X 

X 

X 


X 


X 


X X 
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TABLE Z.—Agriculture—ContirHJed 


Proposed Final Rule Limits 


Substance 


CAS No.- 

^ TWA 

STEL 

CEILING 


ppm* 

mg/m 

ppm* 

mg/m ** 

ppm* 

mg/m ** 

111-84-2 

200 

1060 





2234-13-1 

— 

0.1 


0.3 


_ 

111-65-0 

300 

1450 

375 

1800 



8012-95-1 

— 

5 

— 

— 

_ 

_ 

20816-12-0 

0.0002 

0.002 

0.0006 

0.006 



144-82-7 

— 

1 

— 

2 


_ 

7783-41-7 

— 

— 

— 

— 

0.05 

0.1 

10028-15-8 

0.1 

0.2 

0.3 

0.6 


_ 

8002-74-2 

— 

2 

— 

— 



4685-14-7 

— 

0.1 

— 

_ 


_ 

1910-42-6 

2074-60-2 

56-38-2 

— 

0.1 






— 

15 

— 

— 




— 

5 

— 

— 

— 

— 

19624-22-7 

0.005 

0.01 

0.015 

0.03 



1321-64-8 

— 

0.5 

— 

— 



87-86-6 

— 

0.5 

— 


— 


115-77-5 


10 






— 

5 

— 

— 

— 


109-66-0 

600 

1600 

750 

2250 


— 

107-87-9 

200 

700 

250 

875 

— 

— 

127-18-4 

25 

170 

— 



— 

594-42-3 

0.1 

0.8^ 


— 

— 


7616-94-6 

3 

14 

6 

26 

— 

— 

93763-70-3 


15 






— 

5 

— 


<—> 



400 

1600 

— 


— 

— 

108-96-2 

5 

19 

— 

— 

— 

— 

92-84-2 

— 

5 

— 

— 


— 

106-50-3 

— 

0.1 


— 

—> 

— 

101-84-8 

1 

7 

— 

— 

— 

— 


1 

7 

— 

— 

— 

— 

122-60-1 

1 

6 





100-83-0 

5 

20 

10 

45 

— 

— 

108-96-6 

0.5 

2 

— 

— 

— 

— 

638-21-1 

— 

_ 


— 

0.05 

0.25 

298-02-2 


0.06 

— 

0.2 


— 

7786-34-7 

0.01 

0.1 

0.03 

0.3 

— 

— 

75-44-5 

0.1 

0.4 

— 


— 

— 

7803-61-2 

0.3 

0.4 

1 

1 

-> 

— 

7664-38-2 

— 

1 


3 

•— 

— 

7723-14-0 


0.1 


— 

— 

— 

10025-87-3 

0.1 . 

0.6 


— 

*— 

— 

10026-13-8 

— 

1 

— 


— 

— 

1314-80-3 

— 

1 


3 

— 

— 

7719-12-2 

0.2 

1.5 

0.5 

3 

— 

— 

85-44-9 

1 

6 

— 

— 

— 

— 

626-17-6 


5 

— 

— 

— 

— 

1918-02-1 


10 







5 

— 

— 

— 

■— 

88-89-1 


0.1 

— 

— 

— 

— 

142-64-3 

— 

5 

— 

— 

— 

— 

83-26-1 


0.1 

— 

— 

— 

— 

26499-65-0 

_ 

15 






_ 

5 



<— 

— 

7440-06-4 


1 



_ 




0.002 

— 

— 

— 

— 

65997-15-1 

_ 

10 






_ 

5 

— 

— 

— 

— 

1310-58-3 

— 

— 


— 

— 

2 

107-19-7 

1 

2 

— 

— 

— 

— 

57-57-8 

79-09-4 

10 

30 




... 

114-26-1 

— 

0.5 

— 

— 

— 

— 

109-80-4 

200 

840 

250 

1050 

— 

— 


Skin 

Desig¬ 

nation 


Nitrotnchlofomethaoe. see Chkxopicrin.. 

Nonane... 

Octachloronaphthaiene... 

Octane.. 

Oi misL irtneral.^___ 

Osmium tetroxlde (as Os)... 

Oxalic add__ 

Oxygen (ifluodde___ 

Ozone... 

Paraffin wax fume ... 

ParaquaL respirabto du8t._ 


Parathlon.. 

Particulates not otherwise regulated. 

Total dust.. 

Respirable fraction. 


PC8; see chkxodiphenyl (42% and 54% chloffne).. 

Pentaborane.... 

Pentachloronaphthalene.. 

Pentachkxophenol. 


Pentaerythrltol..... 

Total dust___ 


Respirable fraction. 

Pentane. 

2-PentarK)ne (Methyl propyl ketorw) 
Perchkxoethyfene O’etrachloroethyleoe). 

Perchkxomethyl mercaptan.. 

Perchlofyl fluoride... 

PerIHe..... 

Total dust... 

Respirable fraction.. 

Petroleum distillates (Naphtha). 

Phenol.. 


p-Phenylene (temine _ 
Phenyl ether, vapor.. 


Phenyl ether-biphenyf mixture, vapor. 

Phenylethyfene; see Styrene. 

Phenyl glyddyf ether (PQE). 

Phenylhydrazine... 

Phenyl mercaptan... 

Phenylphosphine____ 

Phorate..... 

Phosdrin (Mevinphos). 

Phosgene (Carbonyl chloride). 

Phosphine..._ 

Phosphoric add..... 

Phosphorus (yeNow).. 


Phosphorus oxychloride.. 


Phosphorus pentachloride. 
Phosphorus perrtaaullide...^ 
Phosphorus trichloride.. 

Phthaftc anhydride. 

m^nithalodinitrie.... 

Pldoram. 

Total dust. 

Respirable fraction.. 

Picric acid. 

Piperazine dihydrochloride. 

Pmdone (2 Pivalyt>1.3-lndandk)ne).. 

Piaster of Parts.... 

Total dust_................. 


Respirable fraction.. 

Platinum (as Pt)_ 

Metal... 

Soluble salts.. 

Portland cement. 

Total dust...... 


Respirable fraction.. 

Potassium hydroidde.... 

Propargyl aloohol... 

beta-Proprtolactone; see 1910.1013. 

Propionic add.. 


X 

X 

X 


Propoxur (Baygon). 
rv-Propyl acetate. 
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-£- . 

TABLE Z.—Agricutture—Continued 



• 

Proposed Final Rule Limits 


Skin 

Desig¬ 

Substanco 

CAS No/* TWA STEL 

CEILING 


ppm* mg/m Ppm* mg/m 

ppm* mg/m** 

nation 


fvPropyl alcohol. . 

71-23-8 

627-13^ 

78-87-6 

6423-43-4 

200 

25 

75 

-0.05 

600 

105 

250 

Afk 

625 

17n 




rvPropyl nitrate. ... 




Propyl^ dlchioride... . 

350 

0.3 

•HI 

110 

1 ffj 

510 




Propylene glycol dinNrM..:... 

Propylene glycol monomethyl ether .. „„ 

- 

- 

— 

107-98-2 

75-55-8 

100 

2 

380 

5 

150 

540 

Propyleoe (mine...... 

Pro^iene oxide. 

- 

— 

X 

75-56-9 

20 




Propyne; see Methyl acetylene. 







Pyredvum. 

8003-34-7 


5 

_ 

_ 




Pyrxine.......... . . 

110-86-1 

106-51-4 

108-46-3 

5 

15 

0.4 

45 






OuirKXie.... 

0.1 

10 ' 






Resorcinol........ 

20 

90 




Rhodium (as Rh). metal fume and insoluble compounds. 

Rhodium (as Rh). soluble compounds.. 

7440-16-6 

7440-16-6 

299-64-3 

— 

0.1 

0.001 

10 

0.1 

1 


- 

- 

- 

Ronnel... 







Rosin core solder pyrolysis products, as formaldehyde_ 

_ 

z 





Rotenone______ 

83-79-4 


C 



a 



Rouge.... 







— 

Total dusL^. 


_ 

10 

_ 





Respirable fraction. 



5 






Selenium compounds (as Se). 

7782- 49-2 

7783- 79-1 
112926-00-8 


0.2 

0.4 

6 






Selenium hexafluoride (as Se)...•.. 

0.05 






Silica, amorphous, predpitated and gel___ 

Silica, amorphous, diatomaceous earth, containing less 

- 

— 

— 

— 

— 




than 1% crystaMnasiHca.. . 

61790-53-2 

14464-46-1 


6 

0.05 

0.1 

0.1 






Silica, crystalline crtMobalite. raspirable dual. , 







Silica, cry8tallif>e ouartz. respirable dust ... . 

14808-60-7 

1317-95-9 







Silica, crystalline tripoli (as quartz), respirable dual. 

SiHca. crystalline tridymrte, respirable dust. 

- 

— 

— 

— 

— 

— 

15468-32-3 

60676-86-0 

0.05 

0.1 

Silica, fused, respirable dust... 





t 


Silicates (less than 1% ciystaNine silica)_____ 







Mica (respirable dust).... 

Soapstone, total dust. " 

12001-26 

— 

3 

6 

— 

— 

■ — 

— 

— 

Soapstone, respirable dust_ _ 








Talc (containing asbestos); use asbestos limit. 



0.2 f/CC 


1 f/cc 
(30 











Talc (containing no asbestos), respirable dust. 

TremoWe: see 1910.1001 lor asbestiform. and for 

14807-96-6 

— 

2 

— 

min.) 

— 

— 

— 

non-asbestiform see 1910.1101. 









Silicon.. 

7440-21-3 








Total dust... . 


in 

, 





Respirable fraction ___ ___ 



lU 

5 



** 



Silicon carbide.... .. „ 

409-21-2 







Tntel Himk# 


10 

5 






Respirable fraction...7. 








Silicon tetrahydride...... 

7803-62-5 

7440-22-4 

5 

y 






Silver, metal and soluble compounds (as Ag). 

Soapstone; see Silicates. 

Sodium azide.... 

9 

0.01 

— 

— 

— 

— 

— 

26628-22-6 



(asHN,)„. ..”L7! ... 





0.1 



(as Na^)...... 

Sodium bisulfite.... 

7631-90-5 

— 

5 

- 

- 

0.3 

X 

X 

Sodium fkioroacalale.. 

62-74-8 

1310-73-2 

7681-57-4 

9005-25-8 


0.05 


0.15 




Sodium hydroxide.,. .. 





X 

Sodium melabisulfita„ ., ... 


C 




2 


Starch. 


O 






Total dust_ __ 

Respirable fraction. . ..^. 

- 

15 

5 

- 

- 

- 

— 

— 

Stibme. 

7803-52-3 

8052-41-3 

57-24-9 

100-42-5-2 

9014-01-1 

0.1 

100 

0.5 

525 

0.15 

215 






Stoddard solvent. ... 






Strychnine....... 






Styrene. 

50 

100 

425 

000006* 




Subtihsins (Proteolytic enzymes). 

- 

— 

— 





(60 

Sucrose. 

57-50-1 




min) 




Total dust. 



ic 






RespifaWo fraction. 



5 




““ 


Sulfur dioxide. 

7446-09-5 

2 

K 


4 A 




Sulfur hexafluoride .. 

2551-82-4 

7664-93-9 

10(X> 

ATWI 

o 

lU 




Sulfuric add... 


ouuu 

4 






SuMur rrionochloride. 

10025-67-9 


1 



t 

5 


Sulfur pentafluohde... 

Sulfur tetrafluorlfte . ... 

5714-22-7 

7783-80-6 

2699-79-8 

— 

— 

- 


0.01 

n 8 

0.1 

- 

Suifurvl fluofida .:^.*’-.;^':, 

5 

20 

10 

40 

U.i 

0 4 
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TABLE Z.—Agriculture—Corrtinued 


Proposed Final Rule Umits 


Substance 

CAS No* 

ppm- 

TWA 

mg/m ** 

ppm- 

STEL 

mg/m ** 

ppm 

CEILING 

■ mg/m 

ofun 

Desig- 

nation 

Sulprofos.... 

35400-43-2 


1 






Systox« see Demeton... 









2,4.5-T (2.4.S*Trichk)rophenoxyacetic actd).^^... 

93-76-5 


10 

— 

— 

— 



Talc: see SHicates... ..... 









Tantalum, metal and oxide duet ___ 

7440-25-7 


5 



.. 



TEDP (Sulfotep)-____ ____ 

3689-24-5 


0.2 


— 

— 


X 

TellurHim and compounds (as Te)..._........................... 

13494-60-9 

— 

0.1 

— 

— 

— 



Tellurkim hexafluoride (as Te)____ _ 

7783-80-4 

0.02 

0.2 


... 

... 



Temephos.. . 

3383-96-6 








Total dust....... 



10 



— 

_ 


Respirable fraction.... 


— 

5 



— 

_ 


TEPP (Tetraethyl pyrophosphate).... 

107-49-3 


0.05 

— 


— • 

... 

X 

Terphenyls...... 

26140-60-3 

— 

— 

— 

— 

0.5 

5 


1 , 1 , 1 , 2 -fetrachloro- 2 , 2 *difluoroethane.. 

76-11-9 

500 

4170 

_ 

_ 




1, 1 ,2,2-Tetrachloro-l , 2 <dlfluoroethane.. 

76-12-0 

500 

4170 

— 


— 



1 ,1 j2,2-Tetrachloroethane...... 

79-34-5 

1 

7 

— 

— 

.. 


X 

Tetrachloroethylene; see Perchloroethylene... 









Telrachloromethane: see Carbon tetrachloride... 









Tetrachloronaphthalene......-.... 

1335-68-2 

— 

2 

— 

— 

— 

.. 

X 

Tetraethyl lead (as Pb).-. 

78-00-2 

— 

0.075 




— 

X 

Tetrahydrofuran....... 

109-99-9 

200 

590 

250 

735 


... 


Tetramethyl lead, (as Pb)...... . 

75-74-1 

— 

0.075 

— 

_ 



X 

Tetramethyl aucdno^tltrfle___ 

3333-52-6 

0.5 

3 





X 

Tetranltrornethane..... 

509-14-6 

1 

8 



_ 


_ 

Tetrasodium pyro-phoephale..... 

7722-66-5 

— 

6 

— 

— 

— 

_ 

... 

Tetry! (2.4,6-Trlnitrophcmylmethylnitrarnine).... 

479-45 

— 

1.5 


— 


— 

X 

Thaflium. aoluble compounds (as Tl).... 

7440-26-0 

— 

0.1 



... 

— 

X 

4,4*-Thtobis ( 6 -left Butyl-m-cresol).. 

96-69-5 








Total dust ...... 



10 


_ 

... 


... 

Respirable fraction______ 


— 

5 

. 1 — 

— 

.. 

_ 

... 

TNoglycollc acid _ __ ............. 

68 - 11-1 

1 

4 


— 


_ 

X 

Thiooyl chlorkto__ _ _ . 

7719-09-7 

— 

_ 

_ 


1 

5 

_ 

Thiram.. ...... 

137-26-6 

_ 

5 



_ 

... 

_ 

Tin. Inorganic compounds (except oxides) (as Sn)................ 

7440-31-5 

— 

2 •' 

— 


— 

— 


Tin. organic compounda (as Sn).. . 

7440-31-5 

— 

0.1 


— 

— 

... 

X 

Tm oxide (as Sn)...... 

21651-19-4 


2 

, 1 ... 




... 

Titanium dioxide.... .. 

13463-67-7 








Total dust....... 



10 


... 

.. 


... 

Respirable fraction_____ 


— 

5 


— 

— 


— 

Toluene- —____ _ 

106-66-3 

100 

375 

150 

560 

— 


— 

Toluene-2.4-dii8ocyanate (TDI)_____ 

584-64-9 

0.005 

0.04 

0.02 

0.15 

.. 

.. 

— 

m-TolukSne.......... 

106-44-1 

2 

9 



.. 

— 

X 

o-Tohjidfaie.-..... 

95-53-4 

5 

22 


_ 

.. 


X 

p-Toluldine-_____ 

106-49-0 

2 

9 



_ 

_ 

X 

Toxaphene: see Chlorinaled camphene__ 









Tremolite; see SHicates..... 









Tributyl phosphate.. 

126-73-6 

0.2 

2.5 

_ 

... 

_ 

... 

— 

TricMoroaoetic add-.-.-.-. 

76-03-9 

1 

7 

... 

_ 

.. 



1j2.4-Trichlorobenzene.-.. 

120-62-1 



_ 


5 

40 

— 

1,1,1-Trichloroethane: see Methyl chloroform... 









1,1.2-T richloroethane...-... 

79-00-5 

10 

45 


_ 

... 

.. 

X 

Trichloroethylene.-. 

79-01-6-2 

50 

270 

200 

1080 


— 

— 

Trichloromethane; see Chloroform 









Trichloronaphthalene...-... 

1321-66-9 


5 


_ 

— 

— 

X 

1,2,3-Trfchloroprop8ne..-__ 

96-16-4 

10 

60 

— 

— 


— 

— 

1 , 1 , 2 -Trlchlofo-l ,2,2-trlfluoroethane .- . 

76-13-1 

1000 

7600 

1250 

9500 

— 

— 

— 

Triethylamine_ 4 ..... 

121-44-6 

10 

40 

15 

60 

— 


— 

TrifluarohromomethAnA.. —. 

75-63-6 

1000 

6100 

... 

.. 

_ 

— 

— 

Trimellitic anhyrirkin. . 

552-30-7 

0.005 

0.04 



— 

— 

— 

Trirr>ethytamine.....-_____- 

75-60-3 

10 

24 

15 

36 


— 

— 

Trimethyl benzene.-.. 

25651-13-7 

25 

125 


— 

— 

— 

— 

Trimethyl phosphite..-.-.. 

121-45-9 

2 

10 

_ 

_ 



— 

2.4,6-Trinitrophen)H; see Plcfic add-.-. 









2,4,6-TrWtropheriylfnethylnitrafnir>e; see Tetryl.. 









2.4.6-TtMtrotoluerw (TNT).... 

118-96-7 


0.5 


— 

— 

— 

X 

Triorthocresyl phosphate... 

78-30-6 


0.1 


— 

— 

— 

X 

Triphenyl amine...-. 

603-34-9 


5 

_ 

— 

— 

— 

— 

Triphenyl phosphate.-. .. 

115-86-6 


3 


— 

— 

— 

— 

Tungsten (as W)..-... 

7440-33-7 








Insoluble compounds.....- 


— 

5 

— 

10 

— 

— 

— 

Soluble compounds.-.. 


— 

1 

— 

3 

— 

— 

— 

Turpentine.-. 

8006-64-2 

100 

560 

— 

— 

— 

— 

— 

Uranium (as U).—... 

7440-61-1 








Soluble compounds_ _ 


— 

0.06 

— 

— 

— 

— 

— 

Insoluble compounds...... 


— 

0.2 

— 

0.8 

— 

— • 

— 

n-Valeraldehyde.__ 

110-62-3 

50 

175 

— 

— 

— 

— 
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TABLE Z.—Agriculture—Continued 


Proposed Roal Rule Limits 


Substance 


CAS No* 


TWA 


STEL 


CEIUNO 

Skin 

Desig¬ 


ppm* 

mg/m ^ 

ppm* 

mg/m •• 

ppm 

• mg/m •• 

nation 

1314-62-1 


— 

O.OS 







— 

0.05 

— 

— 

— 

— 

— 


— 

15 







— 

6 

— 





10S-064 

10 

30 

20 

60 

— 

— 

— 

593-60-2 

5 

20 






75-01-4 

1 

— 

5 

— 

— 

— 

— 

106-67-6 

10 

60 





X 

75-35-4 

1 

4 






25013-15-4 

100 

480 





_ 

6032-32-4 

300 

1350 

400 

1600 


_ - 


61-S1-2 

— 

0.1 

*— 







5 

— 

— 

— 

— 

— 


— 

5 


to 





— • 

2.5 






1330-20-7 

100 

435 

150 

655 




1477-55-0 


— 




0.1 

X 

1300-73-6 

2 

10 


♦ * 



X 

7440-65-5 


1 


* 




7646-85-7 

— 

1 


2 




13530-65-6 






0.1 


1314-13-2 


5 


10 




t314-t3-2 


— 

10 

— 

— 

— 

— 



— 

s 




, _ 


557-05-1 


— 

10 

— 


— 




— 

5 






7440-67-7 


5 

— 

10 

— 

— 

— 


Vanadium-- 

Respirable dust (as VsCX).. 

Fume (as V*0^)«.. 

Vegetable 09 mist. 

Total dust___ 


r* - ^ ^ - - 

Hespaaoie iracoon.. 


Vinyl 

Vmyl benzene: see Styrene... 

Vinyl bromide..... 

vmyl cNofIde*; see I 9 iai 0 l 7 _ 

Vin^ cyanide; see Aorylonitriie_ 

Vmyt cydobexene dtoxide_ 

VmyMm chloride (1.1-Olchloroelhylene).. 

vm^tolusne- 

VM APN^jhths_ 

Wnffftfln - - 


WeWmg fumes (total particulate)**^___ 

Wood dust, aN soft and hard woods, except W e s tern red 

cedar — . . .—---- . i,,,..,,,. ,. . 


Wood dust. Western red cedar.. 
Xylenes (o-. m-. p- Isomeri).. 


m-Xylene alpha, dpha'-dtemine... 

XylkSns___ 

Yttrium_ 


Zinc chloride fume_ 

Zinc chromate (as OQ»)... 

Zinc oxide fume_........ 

Zinc oxide__ 

Total dust....._ 


Zinc 


Respirable fraction.. 


Total dust. 


Respirable fraction. 


Zirconium compounds (as Zr)... 


Footnotes: 

** As determined by breathina-zone air samples. 

million Mrts of contaminated air by volume at 25*C and 760 ton. 

•rtnr (. tn tht. column only.«««aK»l*»ttei;whenlwed.^appmcnt^^ approximate. 

• The CAS number Is for mformation orW. Enforcement it based on the substance name. For an entry covering more than one metal compound, measured as 

* ^tJven—^C^ nurnbers for the mdi^^ 


the metal, the CAS number for the metal I 

»vohime eampler (600-800 Iters per minute) for at least 60 minutes. 
Wndhw InigrlSKSeL” ^ comprehensive standard Is for mtormatiof^ar purposes and is not binding in agriculture. Only the exposure limits and 1928.1000 are 

1tfje Nmit is 10 ppm and see 1910.1000. Tabie Z-2 for celling Ibnits. 

.. ._ a substance sepvate from this rulemaking but has not issued ■ final rule. The proposal Is referenced, and the 

proposed final limit is placed m the table. However, this is presented )ust for information purposes, and the substances are not being considered In this rulemakir^g. 


XL Appendices 

For 'Sampling and Anal 3 rtical Methods** see 54 FR 2961-2983. January 19.1989. Additional and updated material on this 
issue will be found in the docket established for this rulemaking (H-020-A). 

[FR Doc. 92-12903 Piled 6-11-92; 8:45 amj 
bilunq cooc «ste-as-M 


.i y > V * • c- 


• 
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Superintendent of Documents Publications Order Form 


Charge your order. 

IVe easyl 

Please Type or Print (Form is aligned for typew-riter use.) “ni ftu your orders aiid inqutrlcs-(202) 275-2529 

Prices include regular domestic postage and handling and are good through 7/91. After this date, please call Order and 


Qty. 

Stock Number 

Title 

Price 

Each 

Total 

Price 

1 

021-602-00001-9 

Cataloa-Bestsellinj^ Govemment Books 

FREE 

FREE 


























Total for Publications 



(Company or personal name) (Please type or print) 

(Additional addiess/attention line) 

(Street address) ^ 

(City, State. ZIP Code) -- 

L—__ - 

(Daytime phone including area code) 

Mail To: Superintendent of Documents 
Govemment Printing Office 
Washington. DC 20402-9325 


Please Choose Method of Payment: 

CH Check payable to the Superintendent of Documents 
n GPO Deposit Account L I I I I I I l ~l I 
□ VISA or MasterCard Account 


(Credit card expiration date) Thank you for your order! 


(Signature) 
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The Federal Register 


Regulations appear as agency documents which are published daily 

in the Federal Register and codified annually in the C<^e of Federal Regulations 



The Federal Re^ster, published daily, is the officiaf 
publication for notifying the public of proposed and final 
regulations. It Is the tool for you to use to participate in the 
rulemaking process by commenting on the proposed 
regulations. And It ke^ you up to date on the Federal 
regulations currently In effect. 

Mailed monthly as part of a Federal Register subscription 
are: the LSA (List of CFR Sections Affected) which leads users 
of the Code of Federal Regulationa to amendatory actlorts 
published in the daily Federal Register; and the cumulative 

Federal Register Index. 


The Code of Federal RegufaUotie (CFR) comprising 
approximately 196 volumes contains the annual codification of 
the final regulations pilnted In the Federal Register. Each of 
the 50 titles is updated annuatty. 

Individual copies are separately priced. A price fist of current 
CFR volumes appears both in the Federal Register each 
Monday and the monthly LSA (List of CFR Sections Affected). 
Price inquirtes may be made to the Superintendent of 
Documents, or the Office of the Federal Register. 
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□YES 


• Federal Register 

• Paper. 

_S340 for one year 

_$170 for six^months 

• 24 X Microfiche Formet; 

_$195 for one year 

_$97.50 for six>months 

• Magnetic tape: 

_$37,500 for one year 

_$18,750 for six-months 


Charge your order. 

It’e eesyl 


HBS 


ChsrQf o»dirs le it tephonsd le Ihs GPO order 
desh a C2Q2) 781-3233 trom 8.00 «.av Id 400 p.SL 
•tttem tvnt. Wonday-Fndiy (except taldiys} 


y please send me the foUowing indicated subscriptions: 

• Code of Federal Regulations 


Paper 


.$620 for one year 


• 24 X Microfiche Format: 
_ $188 for one year 


• Magnetic tape: 

_^$21,750 for ofte year 


1. The total cost of my order is $_All prices include regular domestic postage and handling and are 

subject to change. International customers please add 25%. 

Please Type or Print 


2 ._ 

(Company or personal name) 


(Additional address/attention line) 


(Street address) 


(City, State. ZIP Code) 

(_i_ 

(Daytime phone including area code) 

4. Mail To: Superintendent of Documents, Government 


3. Please choose method of payment: 

CH Check payable to the Superintendent of 
Documents 

[Z] VISA or MasterCard Account 


n GPO Deposit Account I I I I I T 


_ Thank you lor your order! 

(Credit card expiration date) 


(Signature) (Rev. 2/90) 

Printing Office, Washington, D.C. 20402-9371 









































































